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his limbs tremble, his mouth is dry, he feels he will fall or collapse or die ; 
he turns pale, his pulse-rate changes, usually becoming more rapid, his blood- 
pressure rises, he may want to open his bowels or pass his urine. When 
anxiety is long-standing and severe, such attacks are rare. It is possible for 
parts of this general affective disturbance to be isolated, and to occur with 
little conscious anxiety, as in muco-membranous colitis, effort-syndrome, 
aerophagy, neurotic indigestion, enuresis, impotence, ejaculatio prajcox, 
psychogenic asthma, hyperidrosis. The factors determining such special 
emphasis on one or other system are partly physical (some organic defect or 
innate functional anomaly) and partly psychological. In anxiety thyroid 
enlargement can occur ; weight falls off ; menstruation is irregular or ceases ; 
the deep reflexes are very active. 

Diagnosis. — Typical cases are easy to recognise. The common errors of 
diagnosis lie in : (1) Missing organic disease (e.g. general paralysis, cerebral 
arterio-sclerosis) ; or the converse (e.g. mistaking the more expansive manic 
patient for a general paralytic). (2) Forgetting how mixed the symptoms of 
mania, melancholia, and anxiety may be, so giving rise to atypical pictures 
that may be mistaken for schizophrenia, if too superficial an examination or 
too static and rigid a diagnostic criterion be used. (3) Forgetting the influ- 
ences of age, general personality, and milieu on the content of a patient’s 
mind, e.g. his having lived among spiritualists may lead to deceptively 
fantastic statements. (4) Expecting to be able to diagnose solely on pre- 
senting symptoms, without regard to previous history and constitution; 
the reverse is also to be avoided. (5) Expecting diagnosis always to lie 
between distinct entities which could not possibly be mixed together in the 
same person, as though hysteria were incompatible with affective psychosis, 
or both of these with schizophrenia ; in fact, they often are mingled. This 
is not to make light of diagnosis, which gives the psychiatrist much 
knowledge that he cannot gain from study of the individual case before 
him. 

Nothing in the mental state of a patient with affective disorder may 
enable one to exclude an organic basis such as general paralysis or cerebral 
arterio-sclerosis. This decision must turn on the physical findings. The 
problem becomes simpler when signs of dementia supervene. (See p. 1857.) 

From schizophrenia, diagnosis depends on a picture of the whole illness, 
on the presence of characteristic thought-disorder, incongruity of affect and 
bizarreness of behaviour, as well as on the previous personality and constitu- 
tion, rather than on any positive features of affective psychosis ; the remote- 
ness and unconvincing manner of the schizophrenic, so hard to describe but 
almost conclusive when recognised, may help. Later, when complaints have 
become empty and repetitive to the point of stereotypy, and catatonic 
symptoms mix with the anxiety, diagnosis is easier. As between schizo- 
phrenic and manic excitement, the setting in which the excitement occurs is 
almost more important than the prima facie symptoms. In young people 
schizophrenic features may often be found without their being of much 
significance ; in the elderly what seem to be catatonic features may rest on 
an organic cerebral basis. The more easily one can get in touch with the 
patient, enter into his mood and understand what he says and does, the more 
is it an affective, not a schizophrenic disorder. The range of benign affective 
phenomena is wider than a textbook description can convey. 
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reliability, they cannot be translated into the language and recommendations 
of practical life unless the interpreter has a clear knowledge of the theoretical 
and te chni cal limitations implicit in their method. To take a “ self-admin- 
istering” test or a group test of intelligence and to draw merely from the score 
obtained on it by a child or adult the conclusion that he is mentally defective, 
would be as inept and gross an error as to diagnose active syphilis merely 
because an unknown laboratory on one occasion reported a positive Wasser- 
man reaction in the patient’s blood. 

There are general observations about mental tests which it is particularly 
necessary for occasional or inexpert testers to bear in mind. The scores must 
be accurately and as far as possible objectively arrived at ; therefore the 
personal opinion of the tester should not enter into them, though his skill in 
administration may have influenced the result. Any test which has not been 
standardised on an appropriate population cannot be safely employed, since 
test scores have no absolute significance; they must always be compared with 
“ norms,” and it is imperative that these norms shall have been- collected on 
a suitable group since it would be misleading, for example, to judge an English 
child to be less intelligent than an American one because he could not do a 
test requiring familiarity with American habits and ideas. A test, to' be 
satisfactory, must be both reliable (measuring the subject’s ability accurately 
and consistently) and valid (correlating effectively with other measures 
of the ability that is being tested). The validation of intelligence tests is a 
difficult matter : sometimes it is carried out by comparing test-scores With 
ratings of intelligence by teachers and- other judges or with subsequent 
educational achievement, and sometimes by the statistical procedure of 
factorial analysis in which all the items in the test are compared with 1 each 
other to see whether there is internal consistency. 

Intelligence tests are different from educational tests. They are intended 
to measure native ability, not acquired experience. It is true that educa j 
tional attainment depends largely on innate qualities, but the more an intelli- 
gence test relies on tasks which demand some acquirement not equally available 
to all those tested, the more misleading may be its results. The application 
of this to verbal tests is obvious ; a subject who has poor command of English 
or who has aphasia cannot do himself justice on a test that is satisfactory 
for the bulk of literate people. Performance tests, which do not use words, are 
not entirely free from similar defects, and in spite of certain merits (greater 
attractiveness for children, tendency to evoke informative temperamental 
reactions) have conspicuous disadvantages; they are seldom cheap or handy, 
are often inconsistent and unreliable, and have poor validity ; on some of 
them the subject’s performance is much influenced by any emotional or 
neurotic disturbance he may have. Consequently, whereas a single pre- 
dominantly verbal test like the Binet may suffice to indicate the child’s or 
adult’s intelligence (provided there is no special verbal diffi culty), it would 
be unsafe to rely on one, or even two or three, performance tests ; a median 
or average score based on half a dozen performance tests is preferable. 

Group tests have become increasingly popular because they save so much 
time. They are not suitable for testing young dhildren (under the age of 7 or 8); 
are not so objective and standardised in application as they seem, are - by no 
means foolproof, depending as they do to some degree on the subject’s attitude 
and situation at the time, about which the group-tester will kno w little or 
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Psoriasis, 14S5, 14S7. ■ 

Psorosperms, 1499. 

Psycho-analysis, 1849. 

in obsessional disorders, 1922. 
Psychological medicine, 1S35-1931. 
Psychopathology, 1S36-1S44. 

Psychotherapy, 1S45-1S52. 

T> tomaine poisoning, 422-429. 

. ‘osis, 1522. 

cervical sympathetic, 1527, 1763. 
in encephalitis lethargica, 1611, 1614. 
in myasthenia gravis, 1830. 
sympathetic, 1527, 1763. 
tabetic, 1664. 

Ptyalin, role of, in digestion, 674. 

Ptyalism, 55S. 

Pubertas prrncox, 54S. 

Puberty, changes in body fat at, 465, 466. 
incidence of goitre at, 525. 
in relation to acne, 1445. 

to functional proteinuria, 1309. 
to mental disorders, 1S79. 
psychological crises of, affective disorders 
- in, 1SS1. 

Pubio hairs, seborrhceic affection of, 1443. 
Pudenda, ulcerating granuloma of, 1516. 
Puerperal apoplexy, 1634. 
fevers, 13. 
peritonitis, 7S1, 7S4. 
phlebitis, 1091. 
psychoses, 1S79. 
septicaemia, B. coli in, 2S. 

Puerperium as predisposing to erysipelas, 21. 
in relation to visceroptosis, 778. 
mental disorders of, 1S79. 

Pulmonary actinomycosis, 1236. 
anthrax, 60. 

apoplexy, 11S1 ; and sec Lungs, infarction 
of. 

artery, atheroma of, 10SS, 1089. 

congenital malformations of, 1003, 
1006, 10S9. 

degeneration of, 10SS, 10S9. 
dilatation of, pathological, 975. 
diseases of, 10SS— 1090. 
inflammation of, 10SS. 
obliteration of, 1003. 
syphilitic disease of, 10SS. 
transposition of, 1004. 
tuberculous inflammation of, 10SS. 
aspergillosis, 1236, 1237. 
collapse, 1184 ; and see Lung, collapse of. 
distomatosis, 1241. 
embolism, 1096. 
fibrosis, 1202-1204. 

(etiology of, 1202. 
diagnosis of, 1204. 

following broncho-pneumonia, 1202, 
1259. 

in relation to tuberculosis, 1202, 1203, 
1211, 1218, 1219. 
insular, 1202, 1203. 
pathology of, 1202, 1203, 1210. 


Pulmonary fibrosis, peribronchial, 1202. 
reticular, 1203. 

signs and symptoms, 1203, 120-1, 1218, 
1219. 

incompetence, 960, 964, 975, 976. 
infarction, 11S1 ; and see Lungs, infarc- 
tion of. 

infection from oral sepsis, 553. 
mucoses, the, 1235-1237. 

(Edema, 11S0, 1181 ; and see Lungs, 
oedema of. 

in heart failure, SS5, SS7. 
in pleurisy with effusion, 1271, 1273. 
treatment of, 909. 
osteo-arthropathy, 1391, 1392. 
in bronchiectasis, 1174. 
in pulmonary tuberculosis, 1220. 
chronic, in empyema, 1277. 
stenosis, 960, 964, 974, 975, 1003, 1006. 
tuberculosis, 1207-1235. 
acute miliary, 1210, 1214, 1217. 
(etiology of, 1207-1209. 
after influenza, 181, 1212. 
age in relation to, 1207, 1212. 
bronchial glands in, 1209, 1210, 1211. 
calcification of tubercles of, 1209, 1211. 
caseation in, 1209, 1210, 1211. 
causal organism of, 120S. 
causes of death in, 1225. 
cavitation in, 1200, 1210. 
chronic miliary, 1210, 1219, 1220. 
circulatory symptoms of, 1215. 
classification of stages of, 1224, 1225. 
climatic treatment of, 122S, 1229. 
complications and sequelie of, 1221, 
1222. 

cough in, 1212. 
course of, 1224, 1225. 
diagnosis of, 1222-1224. 
dietetic treatment of, 122S. 
dust in relation to, 120S. 
early signs of, 1216, 1217. 
environment in relation to, 120S. 
expectoration in, 1213. 
fibrosis in relation to, 1202, 1209, 1211, 
121$, 1219. 

hemoptysis in, 11SS, 1190, 1211, 1215. 
heredity in relation to, 1207. 
hilum, 1220. 

in relation to asthma, 1169. 

to emphysema, 1175. 
incubation period of, 1209. 
marriage and, 1225. 
mass radiography in, 1227. 
medicinal treatment of, 1209, 1229 
1230. 

mental disorders in, 1877. 
mode of spread of, 1210. 
occupation in relation to, 120S. 
open, 1209. 

operative treatment of, 1231-1234. 
path of infection in, 1209. 

I pathology of, 1209-1211. 
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Rheumatism, manifestations of, in children, 
292, 320, 945. 
muscular, 13S4— 13S9. 
non-artieular, 1384— 13S9 ; and see 
Fibrositis. 

tonsillitis in relation to, 562. 

Rheumatoid arthritis, 1367 ; and see 
Arthritis, rheumatoid. 

Rhinitis, acute catarrhal, 143; and sec 
Cold, the common. 

' allergic, 1115. 

Rhino-pharyngitis, destructive ulcerating, 
244 ; and see Gangosa. 
Rhinophyma, 1420. 

Rhinorrhcea in allergic conditions, /SO. 
in scarlet fever, 70, 73. 
paroxysmal, 1115, 1116. 
vasomotor, 1115, 1116. 

RMnosporidiosis, 205. 

Rhinosporidium equi, 205. 
seeberi, 205. 

Rhipicephalus sanguineus, 302. . 

Rhus toxicodendron as source of skin 
irritation, 1423; 

Rhythm, auriculo- ventricular nodal, 929. 
cardiac, abnormal, S79. 
chance of, as an indication of dilatation, 
9S9. 


ectopic, 879. 

gallop, 105, 1030. 

heterotopic, 879. 

idio-ventricular, S79. 

in paroxysmal tachycardia, 92a, 926. 

in pericarditis, 992. 

nodal, auriculo-ventricular, S79, 929. 

normal, S79. 

prognosis in, SSS. 

sinns, 879. 

tic-tac, SSS. 

triple, varieties of, SSS, SS9. 

Riboflavin, 477, 478. , .. . 

Rice, polished, use of, a cause of benben, 
4S9. . 

polishings ns source of vitamm, 493. 
Rice-water stools of cholera, 127. 

in summer diarrhcea, 660. 

Rickets, 4S6-4S9. 
acrobatic, 4S7. 
acute, 4S9. 
adult, 1397, 1399. 
congenital, 489. 
fatal, 4S9. 

in cceliac disease, 665. . 

in relation to broncho-pneumoma, 12ob. 

to epidemic diarrhcea, 661. 
late or adolescent, 489. 
recrudescent, 489. 
renal, 4S9. 

Rickettsia bodies, 292. 

in trench-fever-infeoted kce, 311. 
in typhus, 305. 
diseases, 292-312 
orientalis, 296. 


Rickettsia prowazeki, 292, 293. 294, 29o 
305. 

quintana, 310, 311. 
species of, 293. 

Rickety rosary, 486. 

spine, 487. 

Riedel’s lobe, 1361. 

Ringworm, 1447-1454. 
of the beard, 1450, 1451. 
of the glabrous skin, 1451-1453. 
of the nails, 1453, 1454. 
of the scalp, 144S-1450. 

Ringworms, pustular body, 1452, 1453. 
Rinne’s test for nerve deafness, 1534. 

Risus sardonicus, 55. 

Ritter’s disease, 1437. 

Rocky Mountain spotted fever, 302-304. 

tick typhus, 302-304. 

Rodent ulcer, 1500. 

Roger’s disease, 1002, 1006. 

Romberg’s sign, 1663. 

in Friedreich’s ataxia. 1683. 
in sleeping sickness, 2S2, 2S3. 

Rontgen rays, see X-rays. 

Rosacea, 1419-1421. 

seborrhcea in relation to. 1416. 

Rose spots in paratyphoid fever, 97. 
in trench fever, 311. 
in tvphoid, S3. 

Roseola urticata, 209. 

Roseolar rash of syphilis, 209. 

Rotch’s sign in acute pericarditis, 993. 
Rotheln, 154. 

Rothera’s nitroprusside test for acetone 
bodies, 446, 1314. 

Round-worms, diseases due to, 339-350. 
Rubella, 154-156. 

Rubyl, 229. 

Rumination, obsessional, 1920. 
Rumpel-Leede phenomenon in measles, 68. 
in scarlet fever. 6S. 


Rupia, 210. 

I Rusty sputum, 1153, 1215, 124S. 

| 'Ryle’s tube, 59S. 

: Sabouraud’s “ proof medium,” 144S. 
Sabre-scabbard tibia, 213, 239. 
iu vaws, 242. 

Sachs-Georgi reaction for syphilis, 209. 
Saddle-back nose of congenital syphilis, 
23S, 111S. 

St. Anthony’s fire, 421. 

St. Vitus’ dance, 1724 ; and see Chorea. 
Salicylates, excretion of, in urine, 1314. 

in rheumatic fever, 322, 323. 

Saliva, deficient secretion of, 558, 559. 
drugs inhibiting secretion of, 558. 
drugs stimulating secretion of, 55S. 
excessive secretion of, 558. 

Salivary glands, diseases of the, 55S-562. 
in Mikulicz’s disease, 877. 
in mumps, 175. 

I Salivation, conditions associated with, 55S. 
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Thyroideotomy* total, in treatment of co 
festive heart failure, 907, 908. 
Thyrotoxic conditions, auricular fibrillation 
or flutter in, 930. 

Thyrotoxicosis, 519, 1031. 
in relation to heart disease, 1031-1033. 
secondary, 519, 520, 
definition of, 519. 

Thyroxine, 513, 525. 
antagonistic to insulin, 515. 
excessive secretion of, in Graves’s 
disease, 514. 

in relation to blood formation, 803. 

Tibia, sabre-scabbard form of, 213, 239. 

in yaws, 242. 

Tic, convulsive, 1736. 

-douloureux, 1528. 
psychical, 1737. 
simple, 1735, 1736. 

Tick as transmitter of Rocky Mountain 
tick typhus, 303. 

-bites, 350, 351. 
paralysis from, 351. 

-borne relapsing fevers, symptoms of, 
250, 251, 252. 

fever, 251 ; and see Relapsing fever, 
typhus, 302. , , . , 

Ticks as transmitters of relapsing fever, 
250, 251, 252. 

Tics, the, 1734-1737. 

post-encephalitic, 1613. 

Tiger-snake bites, 357. 

Tinea, 1447 ; and see Ringworm, 
barbae, 1450. 
eircinata, 1451. 
cruris, 1452, 1514. 
flava, 1514. 
imbricata, 1452, 1514. 
in the tropics, 1514. 
nigra, 1514. 
tonsurans, 1448. 
unguium, 1514. 

TiSSo^!Saibc poisoning fron^421. 
meat as cause of food poisoning, 423. 

Tinnitus, 1534, 1535. . _ n 

Titubation in cerebellar lemons, 1550. 

in Friedreich’s ataxy, losa. 

Tityus bahiensis, 355. 

Tobacco. See Smoking, 

a-, p; and 7- 4 4 ' 

Todd’s paralysis, 1635. 
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nerve lesions, 154U. 

Somlof, 1SB - 

5SSSS&ia«. 

paralysis of > ( J 540 ' 

raspbeny,69. 

caw beef, 444* , 

syphilitic lesions of, ^ 


Tongue, tremor of; in general paralysis, 1653. 

worms, diseases due to, 351. 
Tongue-biting in epilepsy, 1702. 
Tonsillectomy, 565, 566. 
contraindicated during outbreaks of 
poliomyelitis, 1627. 

Tonsillitis, acute, 562-564. 
chronic, 565, 566. 

adenoids in relation to, 565. 
follicular, 566. 
parenchymatous, 565, 566. 

Tonsils as site of septic infection, 12, 562, 
563. 

diseases of the, 562-567. 

Tophi, 460, 463. 

Torsion spasm, 1688. 

Torticollis after encephalitis lethargies 
1613. 

congenital, 1734. 
spasmodic, 1732-1734. 

Torula histolytica, 204, 205. 

Torulosis, 204, 205. 

Tourniquet test, 843, 848. 

Tower skull, 1401. 

Toxaemia, 12, 13. 
from endotoxin, 3. 
from exotoxin, 3. 
non-bacterial, 3. 
symptoms of, 12. 
treatment of, 17-19. 

Toxaemias, infectious, mental disorders in, 
1876, 1877. 

Toxmmic kidney, 13 IS; and see under 
Kidney. v 

Toxic adenoma, 519. 

eruptions, 1461, 1462. 

Toxicosis, haemorrhagic capillary, 84 «. 
Toxins, 2, 3. 

acting on the liver, <24, <-5. 
in causation of acute catarrhal gastritis, 
611, 612. 

of gastric ulcer, 590. 
mode of action of, 3. 
nature of; 2, 3. , . 

present in food-poisonmg, 4— . 
varieties of, 2. „ 

Toxoid, in prophylaxis of tetanus, bt. 
-antitoxin floccules for immunising 
against diphtheria, 109. _ 

test of susceptibility to ebphtbcna, \f^ 
Trachea, aneurysm pressing on, 1050, 
carcinoma of, ll**-* 

SsS’ofthe, u6. 

foreign bodies in, 113S, 1 144 
injury of; 1148. 
leprosy of, 1144- 
papilloma of,114L 

in goitre, 525. 
sarcoma of, 1142. 
scabbard, H4<- 
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Trachea, scleroma of, 1144. 
simple tumours of, 1141, 1142. 
syphilis of, 1143. 
tuberculosis of 1143, 1144. 
ulceration of, 1138, 1142. 

Tracheal obstruction, 1144-1148. 

tugging in aortic aneurysm, 1080, 1082. 
Tracheitis, 1138-1141. 

Tracheo-broncMtis, acute, 1149. 
Tracheocele, 1141. 

Tracheophony, 1298. 

Trachinus draco, 358. 

Trade dermatitis, 1424. 

Transfusion of blood, 854, 855. 

Trapezius, paralysis of, 1539. 

Trauma as cause of tracheal obstruction, 
1146. 

as predisposing to infection, 2. 
in relation to aneurysm, 1077. 
to arthritis, 1384. 
to cardiac lesions, 966, 973. 
to cerebral hemorrhage, 1629. 
to gout, 458. 

to intracranial abscess, 1599. 
to intracranial tumour, 1570. 
to mental disorders, 1868, 1869. 
to progressive muscular atrophy, 1772. 
Trematodes, diseases due to, 329-335. 
Tremor in various diseases, 1722, 1723. 
Trench fever, 310-312. 
foot, 1425. 

Treponema pallidum, 206 ; and see Spiro- 
cha:ta pallida. 

Trichinella spiralis, 345. 

Trichiniasis, 345. 

myositis in, 1390. 

Trichlorethylene poisoning, 417. 
Trichocephalus dispar, 349. 

Trichomonas hominis, 291. 

Trichophytides, skin eruptions associated 
with, 1455. 

Trichophyton, 1447, 1514. 

Trichosporon giganteum, 1515. 
Trichosporosis, 1515. 

Trichuriasis, 349. 

Trichuris triehiura, 349. 

Tricuspid incompetence, 960, 963, 964, 977, 
978. 

stenosis, 960, 976, 977. 
valves, congenital anomalies of, 1004. 
Trigeminal neuralgia, 1528; and see 
Neuralgia, trigeminal. 
Trinitrotoluene poisoning, 413. 

Trional poisoning, hsematoporphyrinuria 
in, 1312. 

Trismus in strychnine poisoning, 56. 

in tetanus, 55. 

Trombicula akamushi, 297. 

deliensis, 296. 

Tropical eosinophilia, 829. 
shin diseases, 1425, 1510-1517. 
sore, 279. 
ulcer, 1613. 


Trousseau's sign in hypoparathyroidism. 
531. 

in sprue, 671. 

Trypanosome fever, 282. 

Trypanosomes in animals, 281. 
in blood, 281, 282. 
in brain and cord, 292. 

Trypanosomiasis, 281-286. 

African, 281-285. 

Brazilian, 285. 

South American, 285, 286. 

! Tryparsamide, 226. 

toxic effects of, 226, 284. 

, Trypsin, 765. 

Trypsinogen, 765. 

! Tsetse fly, the, 281. 

! Tsutsugamushi disease, 296-301. 

, aetiology of, 296. 

complications of, 300. 
diagnosis of, 300, 301. 
pathology of, 297. 
prognosis of, 301. 
symptoms of, 297-300. 
treatment of, 301. 

Tubercle bacilli, effect of carbolic acid on. 
31. 

effect of sunlight on, 30. 
in dust, 30, 32. 
in milk, 421. 
in sputum, 34, 1213. 

prognostic significance of, 1226. 
in urine, 34, 1353. 
resistant to digestion, 30. 
endotoxoid, Grasset’s, 1231. 

Tubercles, characters of, 1210. 
in choroid in tuberculous meningitis, 50, 
1586. 

miliary, in peritoneum, 788. 

Tuberculides of skin, 1478-1480. 

Tuberculin, Koch’s, 35, 36. 
new, 1231. 
old, 35. 

tests for tuberculosis, 35, 1223, 1224. 
treatment of tuberculosis, 1230, 1231. 
varieties of, 1230, 1231. 

Tuberculoma, 1574. 
cerebral, risk of removal of, 1674. 
hypertrophic, 1221. 

Tuberculo-silicosis, 1206. 

Tuberculosis, 30-37. 

acute caseous, pathology of, 1210, 1211. 
temperature in, 1195. 
miliary, 36; and see Tuberculosis, 
general. 

pathology of, 1210. 
temperature in, 37, 1214. 
mtiology of, 30-33. 
and erythema nodosum, 324. 
as a terminal infection, 32. 
avian, 1208. 

Bacille Calmette-Guerin in prophylaxis 
of, 36, 1227. 
bacilluria, in 34. 



Tuberculosis, 
borne, 31 
chronic r 
congeni 
cutis, ] 
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~1$M, 1470. 

.tUgtrapfions, 1464-1470. 

16, 1467-1470. 

j, ufection of, 28. 

■[, 'o{ ( causing septicaemia, 13, 
78t 

''land® relation to, 600. 

. syndrome, 561, 562. 
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‘"'ft endocarditis, 951 


Valvular disease of heart, chronic, 90. , 

aetiology of, 961. •- 
effects of, on walls of heart and 
other organs, 961-964. 
syphilis as cause of, 961. 
treatment of, 979. 

lesions in relation to myocardium, 883, 
884. 

Valvulitis, 945. 

in chronic endocarditis, 957. 

Van den Bergh’s reaction, 716. 

test for excess of bile pigment in blood, 
716. 

aricella, 171 ; and see Chicken-pox. 
bullosa, 173. 
gangrenosa, 173. 
hsemorrhagica, 173. 

Varicose aneurysm, 1087. 

eczema. 142 9- . 

~ ulcerof Ief» 141 ® , ,i 432- 
zone of alarm, 1216. 

Variola, 156 ; and see Small-pox. 
minor, 162, 163. 
sine variolis, 162. 

Varioloid, 162. 

stasis oVlower limts, cWiic, 1419. 

j”, ‘if. 

VegetaWes«^fc 1 ™lneof,478,479. 
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to the/. 5 r8, Martin a Perucin^ _ V^osr/ time, he haB 

16 
17. 



editions . 

-*»« - I made the follow* 

_ ,f\ r j-n l - that in tin: United Kin^ 
t’ • >:.•< ptr-lige of British*- 

t 5 ,<* »h«lt«ij* Wvt«* *"* * 


‘'''i'ojanj;, 

• v M'^h-*»hn.- r- 



CONTRIBUTORS 


■' .OLD S. BARWELL, M.B., E.R.C.S., Consulting Surgeon for Diseases of 
the Throat and Ear, St. George’s Hospital. 

1 BEAUMONT, M.A., D.M., F.R.C.P., D.P.H., Physician to the Middlesex 
Hospital and to the Brompton Hospital for Consumption and Diseases of 
the Chest. 

, CARLES R. BOX, M.D., B.Se., E.R.C.P., F.R.C.S., Consulting Physician to 
St. Thomas’s Hospital, to the London Fever Hospital, and to the Royal 
Masonic Hospital, 

MAURICE CAMPBELL, O.B.E., D.M., F.R.C.P., Physician to Guy’s Hospital 
and to the National Hospital for Diseases of the Heart. 
iV. S. C. COPEMAN, M.A., M.D., F.R.C.P., Physician to the British Red Cross 
Clinic for Rheumatism and Physician to the Department for the Treatment of 
Chronic Rheumatic Diseases, West London Hospital. 


r. St. C. ELE3NGTON, M.D., F.R.C.P., Physician to the Neurological Department, 
St. Thomas’s Hospital ; Physician to Out-Patients, the National Hospital for 
Nervous Diseases, Queen Square. 

JEOFFREY EVANS, M.A„ M.D., F.R.C.P., Physician to St. Bartholomew’s 
Hospital. 


p Conical Diseases, Hygiene and Sanitation, G.H.Q., S.W.P.A 
A. BAUx-m. . . • - Bartholomew’s Hospital. 

^ 'pjBam. Bartholomew’s Hospital. 

?0n - -.'^Uouaiar ^atie.ve ] ! . ! ! \ F.R.C.S., Physician in 

' v OfTnar ’ ^—Xfijllting 
. 16 V X 



cia.BBuieauo.’a, ana nomenr 1 • ’ use ux 

dolorosa (Dhrcmn’s Diseatfi 8 ^ 111 ?^ ® S 0 P^^ a ^ c Goitre and Toxic 
of the Endpcrine Glands f 6n s ^ sease > th « biology and pathology of 
Jaundice in Infants from f p . nt ^Gancer of the (Esophagus, the aetiology 
on Diseases of the Blood ! 818 01 H®matemesis and Melaena, the surgical 
on Diseases of the Liveii ®t°niaoh, Vitamin B in the treatment of 
Erythroblastic Anemia Wosis : Diverfci . culitis > the use of the sulphon- 
been included in the Ha^ 111611 ^ Ghronic Cholecystitis, Laparoscopy or 

Neonatorum (now terme 

a * 



PREFACE TO SEVENTH EDITION 

"■^ornoaig of Ascites, the diagnosis of Si 
<W«mKarten’s Syndrome), ts i 

*■ — *j,_ . 


xiv CONTRIBUTORS 

AUBREY IEWIS, M.D., F.R.C.P., Clinical Director, MaudBloy Hospital. 

J. W. MoNEE, D.S.O., M.D., D.So., F.R.C.P., Regius Professor of the Pr . 
of Medioine, University of Glasgow; Consulting Physician to Udl 
C ollege Hospital, London. 

J. PURDON MARTIN, M.A., M.D., F.R.C.P., Physician to the National Xk 
for Nervous Diseases, Queen Square ; Neurologist to tho Hamnu nu- 
tate of the British Post-graduate Medical School. 

JOHN MATTHEWS, B.A., M.B., B.Ch., Assistant in the Inooulation Dept. 
St. Mary’s Hospital ; Hon. Baotariologiat, Star and Garter Home. 

ALAN MQNGRIEFF, M.D., P.R.C.P., Physician, Children’s Department, a .• 
Hospital ; Physician to Out-Patients, Hospital for Sick Children, Great . 
Street. 

R. H. A. PLIMMER, D.Sc., Professor Emeritus of Chemistry in the Uni\ • 

London. ; ; | 

FREDERICK W. PRICE, M.D., C.M., F.R.C.P., F.R.S.Ed., Consulting P“- 
to the National Hospital for Diseases of the Heart and to tho Royal . ' . 
Hospital. ,.|: 

S. L. SIMPSON, M.A., M.D., F.R.C.P., Physician to the Willesden General >* 

and to the Princess Louise Kensington Hospital for Children; Cc > 
Physician to the Soho Hospital for Women. 

E. G. SLESINGER, O.B.E., B.Sc., M.S., F.R.C.S., Surgeon to Guy’s Hospit 

L. J. WITTS, M.D.(Vict.), F.R.C.P.(Lond.), Nuffield Professor of Clinical Me 
University of Oxford. 

R. A. YOUNG, C.B.E., M.D., B.So., F.R.C.P., Consulting Physioian 1 
Middlesex Hospital and to the Brompton Hospital for Consiwajj^ 
Diseases of the Chest. - ■ - 



CONTENTS 


SECTION I 


J3£ll»b£]‘ x 

‘"Oj'ch.0 

i*;. : • of Baoterial Activity 
. '.f - >f Baoterial Infection . 

P r 

« " 

K . - l Immunity 

- Immunity . . . 

'fftd'j- Vlbitoxins 

^ v ■ Properties of Immune Sera 
Viruses . 

0>h t « igaoH . 


Volf 


x>. 


uu 

w. 


SECTION II 

GENERAL INFECTIOUS DISEASES 

"A. BACTERIAL DISEASES 


fj ""yvning — . • 

->reSB fflWene Derivatives 


*v 




/it... . _ 

ge my incLebt*;--, 


PAGE 

l 

1 

2 

3 

3 

3 

4 

5 

8 

10 

10 


‘ ~^hres taken from bis Manual^ 


12 

18 

14 

15 

16 

;v_ 


a *«wart lor a block of 



XVI 


CONTENTS 


Baoillaby Dysentery /. 

• • 


• 


• 



Choleba •/ . 

« • 


• 


• 


j . 

Lepbosy y. 

• • 


• 


• 



Melioidosis 

• • 


* 


• 


\ Pr 

Plaque . 

• • 


• 




>Tit" • 

Undulant Feveb oe Bbuoelliasis 


• 




• , 

Babtonellosis 

• • 


• 




. ’K 

Oroya Fever . 

• • 


• 




* U \ 

Verruga Peruviana 

Pneumococcus Infections 

Lobar Pneumonia (see p. 1245) 


• 




■ 1 


Broncho-Pneumonia (see p. 1250) 
Botulism (see p. 428) 


^/b. diseases certainly, or almost certainly, or 

POSSIBLY DUE TO FILTRABLE VIRUSES. 


Introduction (see pp. 8-9) 

The: Common Cold 

Measles ..... 

Rubella ..... 

Small-fox ..... 

Vaccinia ..... 

Chioken-pox .... 

Mumps ..... 

Influenza ..... 

Foot-and-Mouth Disease 
Psittacosis .... 

Yellow Feveb .... 

Phlebotomus Feveb 
Denoue ..... 

Lymphogranuloma Inguinale . 

Hebfes Simplex (see p. 1483). 

Herpes Pbeputtaltb (see . -n** 

Vebbuoa VuLGAFjawcQ^® y " 

'Tollusp" DTDis'EASES DUE TO INJURIOUS ARTH^ ‘ 
Tick-bites . ’ 

Mites . . _ * * ‘ * * 

Tongue Worms 

Insect Bites <i, ' i 

Myiasis . . _ ' ' ' ’ * - 

Sfidebs 

Centipedes ..."’**** 

- ScOBPXONS . "**.*. 



14i 

14£ 

m 

lGt 

10* 

171 

174 

17€ 

18! 

18( 



5t 

. 6t 



. ./ ■ ' 
) 


>- . 



E. DISEASES DUE TO SNAKES AND POISONOUS FISK 

Snakes 

Poisonous Fishes * * * * • 



£ear ;, :: J 

Pirr* 

'erica L. 


CONTENTS 


D. SPIROCHETAL INFECTIONS 


Goundou 


Juxta- Articular Nodes 




. nd Mi' 
ireatmei 

! 4c ^°WwniKWB 

7". e Spikoobletosis Ioteroremobbhagioa 
Jeptici® j 1elapsdjq a 

-* ar ‘ (Rat-Bite Fever l 

r - enr"! 

> :acL‘ ! ’ 
on •“*“ 

AcroM 
oi'B.J 
of Orf 
! .heP 
' Acute 
spasn 
treati 
inCk 
i acutf 
Suba 
i Bloc 
Astkjj 
fornj 
HeaJ 
oU\ 


E. PROTOZOAN INFECTIONS 


Malaria 

Blaokwater Fever 
Leishmaniasis . . . 

Kala-azar 

American Dermal Leishmaniasis 
Oriental Sore . 

Trypanosomiasis . 

African Trypanosomiasis of Man 
South American Trypanosomiasis (Homan) 
Am<ebio Dysentery 
Chjate Dysentery . , 

Flagellate Dcarrhcea . 

Giardia Inteatinalis (Lambl. 1859) 


F. RICKETTSIA DISEASES 




X 


X7U 


PAGE 

206 

240 

243 

244 

244 

245 

246 
249 
253 


254 

269 

274 

274 

278 

279 
281 
281 

285 

286 

290 

291 
291 


292 

294 

296 


3 n 2 

ana A 


prophl^X 

Ot to compter j f I w \ning . , 

to the ® rs - J* B.ptess mw e:ne Derivatives . *» 

I gonocr° ™ em I ,usly placed . !. . _ * 

; test) NeM08yphili t dut y gr a t e Wy . ge my indeFtdun. 

bodies 111 Bry tie 0 | blocks orEgures taken from Ms Manual of Fevers, 
\ S EIV Collier end Sir Jame. Purree Stewart {or a block of 

conrn tils o m _ 

thiou: classifioatioJy earnest hope that the book may be considered a credit to the 

Adenl dolorosa (D*hool of Medicine. _ . 

Dents End’ FREDERICK W. PRICE 

of ArJ Street, London, W 

January 1922. 

a “}. ? oUp of dn 



xvm 


CONTENTS 


SECTION HI 


DISEASES DUE TO METAZOA 


A. DISEASES DUE TO TREMATODES OR FLUKES— 

DISTOMIASIS 


Pabamfhistomiasis 
Fasoiouasis 
Pabagonimiasis 
Clonobohiasis 
Hetebophyiasis . 
Schistosomiasis (Bilharzinsis) 


MOM 

32ii 

320; 

330 

331 

332 
332 


B. DISEASES DUE TO CESTODES 


Tssniasis — Tape-wobms 335 

Intestinal Tseniasis • • 335 

Somatic Tseniasis 337 


C. DISEASES DUE TO NEMATODES— ROUND-WORMS 



D7 DISEASES DUE 

Tick-bites .... 
Mites .... 

Tongue Wobms . 

Insect Bite3 . , 

Mxiasis •«,. 
Spidebs .... 
Centipedes . , 

- Soobpions . 


TO INJURIOUS ARTHR''" " 





/ V 
t 



E. DISEASES DUE TO SNAKES AND POISONOUS FIS? 

Snakes { 

Poisonous Fishes , * * * 



CONTENTS 


'mf- 

S'.;;. section iv 

^rica-^-SEASES DUE TO PHYSICAL AND CHEMICAL AGENTS 

“nd m- ^ 

ireatmei ,soir Disease 36 


Vfolluscr. ,X5:MrA • • * • 

The - sigkh ®s s and Allied Conditions 

ticf»' 0THI ° AL Injusies * ■ 

’ '" B H 1 ™* 3 of Heat . 

Heat Exhaustion . 

•ad ‘ l> Heat Cramps . 
j. , ,.a Heat Hyperpyrexia . 


Acrom JXJmss TOOM X-bats . 375 

£ jj juries fbom Radio-active Substances ...... 378 

• of 0 k‘ ,oohoijbm 379 

I i p Acute Alcoholism ......... 379 

' Aeute Alcoholic Coma ......... 381 

RDasn Dipsomania 382 

Chronic Alcoholism ......... 382 

qj,.ccte Mobphene Poisoning ........ 384 

. jIooaine Poisoning ......... 385 

o , Atboeinb Poisoning ......... 386 

-iABBITtrBATE POISONING ......... 386 

I Hl0£ ; f E AD Poisoning .......... 388 

Acute Lead Poisoning ........ 388 

§ m S Chronic Lead Poisoning ........ 389 

Tetra-ethyl Lead Poisoning ........ 397 

°r f Absenioal Poisoning ......... 397 

” ■'n. Acute Arsenical Poisoning ........ 399 

Arsenical Poisoning ........ 399 

prophy . -^-^vdrogen poisoning . . . ‘ . . . . 400 

Otf° OOmpib^J I Wr. ning . . . . . . . . .401 

to the Drs. J. Hpress mw ne Derivatives . . . . . 401 

gonoc j™ them I ua ly placeK , . .i for'muv^ , . . 402 

test) jNemosyphilij. dut . y gratetm^-J. . ge my indebted* .402 -<* 

bodie/^ ^ m q{ UoctB 0 f ’figures taken from his Manual of Fevers, 

meSj their coi5e, ; ^ amea CoIUer and Sir James Purves Stewart for a block of 

comp Li the n 

thiouj d&ssificatiopy earnest hope that the book may be considered a credit to tbe 
Aden* dolorosa (Djhool of Medicine. 

Dents of the End/ FREDERICK W. PRICE 

of An dau 5 ^ erv^ELE y Stbeet, London, W., 

S-S January 
ami(. Jariprfdn 


ge my indebted* 


FADE 

359 

364 

367 

369 

372 

373 

374 

374 

375 

378 

379 
379 

381 

382 
382 

384 

385 

386 
386 
388 

388 

389 
397 
397 
399 

399 

400 

401 

401 

402 

402 -o' 



CONTENTS 


Poisoning by Chlorinated 
Methyl Chloride 
Carbon Totrachlorido . 
Totrachlorethano 
Triohlorethylono 
Chlorinated Naphthalene 
Aokee Poisoning . 

Food Poisoning . 
Bacterial Food Poisoning 
Botulism . 


Hydrocarbons 


SECTION V 
DISEASES OF METABOLISM 


Basal Metabolism 
AoidjEiha and Alkalsmia 
Diabetes Melutus 
Benal Glycosuria 
The Lag or Steeple Carre 
Lffivnlosuria . 

Lactosnria . 

Pentosuria . 
Spontaneous Hypoglyctomia 
Gout 
Obesity 

Lepodystrophia Progressiva 
TBb Lipomatoses . 


Vitamins . . 

Scurvy (Scorbatnp** 

The Snb-Scm^ ’ 


SECTION VI \ 
deficiency DISEASE I 

• • • 7' • • • 


D. DISEASES DUE TO INJURIOUS ARTHP^^ 


Tick-bites . 
Mites 

Tongue Worms 
Insect Bites 
Myiasis 
Spiders 
Centipedes . 
Scorpions . 


E. DISEASES DUE TO SNAKES AND POISONOUS 


. 51 

. Bi 

• d/ 8 

\ 

v .• \ 
>1 .. I 


■ 118 
U19 

FIS5 , 120 

/ 00 


Snakes 

Poisonous Fishes 



CONSENTS 


Cos king’s Syndrome . 

Infantilism .... 
Dwarfism .... 

Simmonds’s Disease . 

Frohlich’s Syndrome . 

Diabetes Insipidus 
Diabetes Tenuifinns . 

Diseases of the Thyboid Gland 
Exophthalmic Goi 
Toxic Adenoma 

Myxcedema .... 
Cretinism .... 

Goitre ..... 
Diseases of the Pabathtboid Gl'vds 
Hyperparathyroidism 
Hypoparathyroidism . 

Diseases of the Supbabenal Glands 
Addison’s Disease . . 


/ Acute Suprarenal Deficiency 
' Adreno-Genital Syndrome . 

Feminisation . 

\ Pseudo-Hermaphroditism 
Hermaphroditism 
Adrenal Medullary Tumours . 
e Sex.Qlahds . 

Eu^ 0 | aUotucg-'-- _ • 

SbVation, instead of cnh. • ^ 
"VfidentW 



PAGE 

503 

505 

506 
607 

509 

510 

512 

513 
513 

519 

520 

524 

525 
627 
627 
529 

533 

534 
539 
640 
542 
542 

544 

545 
AS 

546 

547 

548 



r \ 
/ . . 





i 

r 


43 

is. 

i3t 


S 


'45 

45 

4o 

45 


. 45 

. 45< 

. 458 

. 405 

. 46S 

. 468 


SUCTION 
mi nr 



\ 

\ 



CONTENTS 


Cashing's Syndrome . . . 

Infantilism .... 
Dwarfism . 

Simmonds’s Disease . 

Frohlich’a Syndrome . 

Diabetes Insipidus 
Diabetes Tennifinus . 

Diseases or the Thyboid Gland 
Exophthalmic Goi 
Toxic Adenoma 
MyxoBdema . 

Cretinism . . . . 

Goitre ..... 
Diseases or the Pabathyboid Gl‘vd: 
Hyperparathyroidism 
Hypoparathyroidism . 

Diseases or the Supbabenal Glands 
Addison’s Disease 
Acnte Suprarenal Deficiency 
Adreno-Genital Syndrome . 

J Feminisation . . . . 

, Pseudo-Hermaphroditism . 
Hermaphroditism . 

Adrenal Medullary Tumours . 
e Sex Glands . . . r . 

Eunuchoidism . 


Sexual Preco 


- 


SECTION VIII 


DISEASES OF THE DIGESTIVE SYSTEM 


,r«onB aw 

0S 


•“ — rtini'n 


ngamuahi Disease • 

■ PHUS 

. 1 °'Vv Mountain TieL Typhus 

-a- , . 

f 7 -twjtjlosis y 


i tXOTTLOSIS / 4 

j general Td^ 

'*' Br S " TT _ r.TctraqES OF DOUBTFUL OR l 

- ,T G INFECTIOUS DISEASEbu 
..a- * UNKNOWN .ETIOLOGY 

v ™ ...••• 

r . ' .a;i3ease . • • . 

f ERYTHEMA • 

' >"<■ ab Fever • 

? J - ^tio Feveb • . 

j :c Mi Nodosum ■ _ 

/* ‘-^jo Mtaloia • ... 

•, ^13 EASE • 


. 550 

. 550 

650 

^ r l \ 

302 

304 

310 


312 

313 - 
313 
316 

324 

325 

326 



xxii 


CONTENTS 


Diseases of the Tonsils 
Acute Tonsillitis 
Peritonsillar Abscess or Quinsy 
Chronic Tonsillitis 

Chronic Parenchymatous Tonsillitis 
Chronic Follicular Tonsillitis . 
Vincent’s Angina 


Diseases of the Pharynx 
Diverticula (see p. 580). 

Acute Catarrhal Pharyngitis . . 

Acute Septic Pharyngitis 
Retro-pharyngeal Abscess . 

Chronio Pharyngitis (Pharyngeal Hyporasthcsia) 
Keratosis Pharyngis .... 
Syphilis ..... 

Lupus and Tuberculosis 


Diseases of the (Esophagus .... 

The Normal (Esophagus .... 

Dysphagia ...... 

Hysterical Dysphagia . . . 

Dysphagia in Orgonio Nervous Diseases 
Upper Dysphagia with Anosmia 
Achalasia of the Cardia (So-Called cardiospasm) 
Diverticula of the Pharynxf nd (Esophagus 
(Esophagitis ...... 

Simple (Esophagitis .... 

Peptic (Esophagitis and Ulcer . 

Non-malignant Stricture .... 

Cancer- of-the (Esophagus .... 


Diseases of the Stomach .... 

Introduction ...... 

Functions of the Stomach 
Gastric Diatheses ... 

Causes of Gastric Disorders . . . 

Organio . . . . . .' 

Functional ..... 

Reflex ..... 

Effect of Gastritis on Gastric Seoretion 
Results of Hyperchlorhydria . 

Results of Hypoohlorhydria and Achlorhydria 
Effects of Gastritis ou Hematopoiesis and the 
Nervous SyBtem . 


7 43 
\ 4S( 
5 \ 46 - 


45C( 
stto J 


irition of the 


Central j 
• • / 



CONTENTS 


Cashing's Syndrome ........ 

Infantilism ......... 

Dwarfism ......... 

Simmonds’s Disease . . . . . 

Frohlich’s Syndrome ........ 

Diabetes Insipidas ........ 

Diabetes Tennifinns ........ 

Diseases of the Thybojd Gland ...... 

Exophthalmic Goi 

Toxic Adenoma . . . . . . 

Myxcedema . . . . . . . 

Cretinism . . . . . . . 

Goitre .......... 

Diseases of the Pabathyboid Gl'vds ..... 

Hyperparathyroidism ....... 

Hypoparathyroidism ........ 

Diseases of the Supbabenal Glands ..... 

Addison’s Disease ........ 

/ Acute Suprarenal Deficiency ...... 

> Adreno-Genital Syndrome ....... 

Feminisation ......... 

j Psendo-Hermaphroditism ....... 

Hermaphroditism ........ 

Adrenal Medullary Tumours . 
ie Sex Glands . . . ' . 

Eunuchoidism ......... 

_^Cjlimaa $eric ......... 

Sexual Precocity-^. . . . 

~ — — ■— 'CP’ 

SECTTDN VIII 

A DISEASES OF THE DIGESTIVE SYSTEM 

'Hses of the Mouth ....... 

''Sepsis 

ental Hygiene ........ 

vorrhoea Alveolaris : Chronic Periodontitis . . . . 

Ite'DiiaialS?.- 

onic Duodena; * 



vauES OF THE I?’T ' • • • 

Introdt ' • ........ 

. bive Stomatitis ........ 

■■ ••••••♦•• 

ISpf 3ES OF THE SALIVABY GLANDS ...... 

t 'yalism . . • • • . . . 

1 wostomia ......... 

VF nocific Parotitis (Mumps) (see p. 174). 

{; arotitis ......... 

on-Infective Recurrent Swelling of the Parotid Glands 
'o-Parotid Syndrome . . 


65 r 

61 

X 5 i. 

651 

552 

553 
553 
664 

664 

665 
657 
558 
558 
558 



mv 


CONTENTS 


Functional Disorders of the Intestines 
Constipation . . 

Diarrhoea .... 
Epidemic Diarrhoea in Chiidron 
Hill Diarrhoea 
Cceliao Disease . 

Idiopathic Steatorrhooa . 

Sprue .... 
Colon Neurosis . 

Intestinal Carbohydrate Dyspepsia 
Organio Diseases of tho Intestines . 
Enteritis .... 
Acuto Enteritis 
Chronic Enteritis . 

Regional Ileitis . 


Colitis 

Acute Catarrhal Colitis . 

Chronic Catarrhal Colitis . 

Ulcerative Colitis . 

Tuberculous Enteritis and Colitis 
Polypi of the Colon : Polyposis 
Cancer of the Colon 
Diverticuloais : Diverticulitis . 

Chronic Intussusception . 

Anal Achalasia and Megacolon (Hirschsprung's Diseaso) 
Acute Intestinal Obstruction 
Appendicitis 

Acute Appendicitis . 

Chronic and Recurrent Subacnto Appendicitis 


Diseases of the Lives . 

Tests of Liver Function 
Jaundice 

Acholuric Jaundice (Bee p. 814). 
Congestion of the Liver 
Glycogen Disease 


~ " Cancer, o£-the 'OF the Ltveb 

J ood Infections 

"Diseases of the Stoe&P® . . * 
Introduction . pg 1 ^ 
Functions of the Strand 


Gastric Diatheses . 
Causes of Gastrio Disorders 
Organic 
Functional . 

Redes 




Effect of Gastritis on Gastric Secretion . . . . , | 

Results of Hyperchlorhydria . . . . . . . 

Results of Hypochlorhydria and Achlorhydria . . . . j 

Effects of Gastritis on Hematopoiesis and the Nutrition of the Central j 
Nervous System , . . . , . , ; / 



CONTENTS 


xxm 


PAG* 

Examination of the Stomach ....... 596 

Motor Functions ...... . 59P 

Chemical Functions ........ 597 

Gastroscopy ......... 598 

Functional Disorders of the Stomach ...... 599 

Hypotonus : Atonic Dilatation ...... 599 

Vomiting .......... 599 

Begurgitation, Heartburn, and Waterbrash ..... 601 

Anorexia .......... 602 

Anorexia Nervosa ........ 602 

Nausea .......... 603 

Gastric Flatulence : Aerophagy . . . ... . 604 

Nervous Dyspepsia ........ 606 

Hysterical Gastric Symptoms . ...... 608 

Hysterical Vomiting ....... 608 

Hamatemesis and Mehena . . . . . ■ . . 609 


into Diseases of the Stomach . 

Acute Gastritis 

Acute Catarrhal Gastritis 
Acute Suppurative Gastritis . 

Acute Phlegmonous Gastritis . 

Chronic Gastritis . . 

Gastric and Duodenal Ulcer . . . 

Acute Gastric and Duodenal Ulcer 
Chronic Gastric Ulcer . 

Chronic Duodenal Ulcer. . 

Treatment of Chronic Gastric and Duodenal Ulcer 
Post-Operative Gastro-Jejunitis and Acute and 
Jejunal and Jejunal Ulcer : Gastro-Colio Fistula 
Tuberculosis of the Stomach. 

IjSyphilis of the Stomach 


Carcinoma of the Stomach . 

Hour-glass Stomach .... 

’ylorio Obstruction .... 
j Congenital Hypertrophy of the Pylorus 
Vcute Dilatation of the Stomach . . 

Jhronic Duodenal Hens 

f 

: JSES OF THE INTESTINES .... 

introduction ...... 

The Fun ‘ >1 T '" ” “ — v **— T 

TSP.ARTOR OF THE BLOOD VESSELS 

..Abtemal Inflammation 

' J Arteritis • 

’ 'c Arteritis * 

' irombo-angiitis ObUterans ; ; 

/Polyarteritis Nodosa or Periarteritis Nodosa 
i VjbusE Htfeeplastio Sclerosis . 

1 toNOKEBEBO’S MEDIAL SCLEBOSIS . 

1 Fahey Degenebation of the Media 

UO™ 0 Degeneeations Allied to Atheboma 
V&btebial Infilthation (Amyloid) . 

* J ^TEBSOTTENT CLADDIOAHOH . • 


Chronic 


Gastro 


611 
611 
611 
613 

613 

614 

617 

618 
618 
620 
622 

628 
629 

629 

630 

634 

635 

1030 flS7 ' 

1031 

1033 

1033 

1033 

1064 

1064 

1065 
1065 - 
1067 

1069 

1070 

1071 

1072 
1072 
1074 
1074 

, 1076 


33X 


CONTENTS 


xxii 

DlSEAfc 


Aneubysm ...... 

Aneurysm of the Thoracic Aorta and its Branches 

General Dilatation of the Aorta (Diffuse Anourys 
Ciroumscribcd Aneurysm . 

Aneurysm of the Abdominal Aorta and its Branches 
Dissecting Aneurysm . 

Cirsoid Aneurysm . 

Arterio-Venous Aneurysm . 

Diseases of the Pdlmonaby Abtebies 
Phlebitis 

Plastio Phlebitis 
Suppurative Phlebitis . 


m) 


(C) THROMBOSIS AND EMBOLISM 
Thbombosis 

Embolism . . 


(D) ARTERIAL BLOOD PRESSURE 
Htpebtension . . 

Hypotension . . 


SECTION XIII 

VASOMOTOR NEUROSES. (Angio-neuroses) 

Intbodootion ........ 

Allebqy ......... 

Anoio-Neubotio (Edema ...... 

Raynaud's Disease ....... 

AOHOFAEiBSTHESIA ........ 

Ebythb mrp.T.iT. nr* ........ 

Ebythbooyanosis ........ 

Causaloia . . . . . . , . 

Moeoy’s Disease ....... 


SECTION XIV 


DISEASES OF THE RESPIRATORY S-Y0 


Diseases or the Nose . 

Acute Catarrhal Rhinitis (see The Common Cold, 
Epistaxis .... 

Paroxysmal or Vasomotor Rhinorrhoea 
Accessory-Sinus Suppuration 
Syphilis .... 

Lupus and Tuberculosis 
Diseases or the Naso-Phabyns 
Adenoids . 


V 


p. 146). 


V V 



CONTENTS 


xax 


,j|| PAQB 



0 0 t the Myocardium . . . 






979 


P,iarditis . . . . . 






979 


fi-e Simple Myocarditis . , , 






980 


ISIS ases of the Coronary Arteries . . 






982 


IftWie Myocardial Disease . . 




• 


983 


to J-osis of the Myocardium . . 




• 


983 


H fcy Degeneration .... 




• 


985 


1 ity Infiltration .... 




f 


987 


,] .diac Enlargement 2 Hypertrophy ; Dilatation 





988 


1 I:s 0 ; the- Pericardium . 

• 





991 


icarditis ..... 

• 





991 

1 

Acute Pericarditis 

. 



• 


991 


Chronic Adhesive Pericarditis or Adherent Pericardium 


• 


995 

. dxopericardium .... 

• 

• 


■ 

1 

997 

| opericardium ; Purulent Pericarditis (see pp. 

m, 

394, 995) 





1 

i 

.emopericardium .... 




« 


998 

l 

.eumopericardium .... 




• 

• 

998 

J iberculoeifl of the Pericardium 




• 

• 

999 


S; Diseases of the Heart or Pericardium 




• 

• 

999 

d 

[' urysin of the Heart . 




• 

• 

999 

' 

Il\ usion of the Hedrt 




• 

• 

1000 

8 nds of the Heart .... 




• 

• 

1000 

! tuie of the Heart . . . 




• 

• 

1000 

una of the Heart . . / . 




• 

• 

1001 

'■^growths of the Heart and Pericardium 




• 

• 

1001 

v mital Heart Disease 




• 

• 

1001 

*itic Affections of the Aorta, the Heart, and the Pericardium 

• 

• 

.1010 

^ Pectoris .... 

• 

• 


» 


1015 

cy Occlusion with Infarction of the Heart 

• 



9 


1025 

'jart in Hypertension . 




# 


1028 

‘Imonale ..... 




m 


1030 

,, oxicosis in Relation to HeaCt Disease 






1031 


r f jart in Hypothyroidism 

. . 



9 


1033 

i 

[?he „eart in Beriberi 






1033 

! ( 

Clinical Electrocardiography 




• 


1033 

I 

1ISEASES OF THE BLOOD VESSELS 




• 

• 

1064 

77 

— ^Arterial Inflammation 




• 

• 

1064 

f 1 

Ul v7’fc> > " 'Arteritis 




• 

• 

1065 

\ v ‘o Arteritis . 




• 

• 

1065 


V yhrombo-angiitis Obliterans 




a 

• 

1067 


\ /Polyarteritis Nodosa or Periarteritis Nodosa 



• 

• 

1069 

. 1 

\ jtuse Hyfebplastio Solerosis . 

• 



• 

• 

1070 


i Conokebebq’s Medial Sclerosis . 

• 

• 


e 

• 

1071 


1 /'atty Degeneration of the Media 

• 

• 


• 

• 

1072 


\ //Atheroma .... 

• 

• 




1072 


\\ Other Degenerations Allied to Atheroma 

• 


• 

• 

1074 


1 Urterial Infiltration (Amyloid) . 

• 

> * 




1074 

- 

* -Intermittent Claudication . 

* 

• 


• 

• 

1075 



xxxii 


CONTENTS 


Diseases of the Leeds... 

Hyportomia and (Edoma 
Active Hypcrmmia 
Passive Hypermmia 

' Acute or Hyperacute Pulmonary (Edoma 
, Chronio Pulmonary (Edema . 

Infarction .... 

• Collntise of the Lungs 

‘‘"' Atelectasis or Congenital Collapso 
Apneumatosis or Acquired Collapso 
Hoamoptysis .... 

Emphysema .... 

Large-Lunged or Hypcrtrophio Emphysema 
Small-Lunged Emphysoma 
Compensatory Empliysoma 
Acute Vesicular Emphysema 
Acute Interstitial Emphysoma 
Abscess 
Gangrene 

Pulmonary Fibrosis . 

Pneumokoniosis 
Pulmonary Tuberculosis 
The Pulmonary Mycoses (Pnoumonomycosos) 

Pulmonary Actinomycosis 
Pulmonary Aspergillosis 
Other Mycotic Infections 

Vhajhilis . . 



New-growths .... 

Paragonimiasis 

Congenital Cystic Disoaso of the Lung 
Hydatid Disease 
The Pneumonias 

Lobar Pneumonia 
Broncho-pneumonia 

Primary Broncho-pneumonia 
Secondary Broncho-pneumonia 
Inhalation, Aspiration and Deglutition Broncho-pneumonia 
Tuberculous Broncho-pneumonia 
Primary Atypical Pneumonia . 

Pneumonitis .... 

USEASES OF THE PlETTBA 

Pleurisy .... 

Acute Dry Pleurisy 

Diaphragmatic Acute Dry Pleurisy 
Interlobar Dry Pleurisy . 

Chronic Dry Pleurisy 

Pleurisy with Effusion 
Sero-fibrinous Pleurisy 
Anomalous Pleural Effusions 
Purulent Pleurisy {Empyema} 


rinr 

1178 

1178 

1178 

1178 

1180 

1181 

1181 

1184 

1184 

1185 
1188 
1191 
1101 
1105 
110G 
1197 
1197 
1197 
1200 
1202 
1204 
1207 
1235 
123G 
123G 
1237 
1237 
1239 
iar 

12 ] 




CONTENTS 


Diseases or the Larynx 
Acute Catarrhal Laryngitis 
Spasmodic Laryngitis 
_ (Edematous Laryngitis 
Membranous Laryngitis 
Croup . 

Chronic Laryngitis 
Congenital Laryngeal Stridor 
Syphilis 
Lupus . 

Tuberculosis . 

Paralysis 

Spasmodic Affections . 

Spasm of the Glottis 
Laryngismus Stridulus 


Diseases of the Trachea 
Inflammation or Tracheitis 
Acute Tracheitis . 
Chronic Tracheitis 
Cysts and Tumours . 

The Infective Granulomata 
Syphilis . 
Tuberculosis 
Leprosy . . 

Scleroma . 

Tracheal Obstruction . 
Injury . 


..Diseases of the Brohohi 
Bronchitis 

Acute Bronchitis 

Acute Catarrhal Bronchitis of the Larger Tubes 
_ r ‘ Acute Catarrhal Bronchitis of the Smaller Tubes 
Acute Suppurative Bronchitis 
Secondary Bronchitis .... 

Bronchitis due to Mechanical and Chemical Agencies 
Acute Fibrinous Bronchitis 
Chronic Bronchitis ..... 

Chronic Catarrhal Bronchitis 

-Ghronic Suppurative Bronchitis . 

\ Chronic Secondary Bronchitis 
- • < Chronic Bronchitis from Mechanical and Chemical Agencies 

Chronio Fibrinous Bronchitis 

amours 

"n Adenoma of Bronchus . 

. jte Infective Granulomata . 

Bronchial Stenosis and Obstruction 
, Isthma 

t ronohiectasis . 

' M Injury .... 

■ f 


xxxi 

PACE 

. 1123 
. 1123 
. 1124 
. 1124 
. 1125 
. 1126' 

. 1126 
• 1128_ 

. 1128 
. 1129 
. 1130 
. 1132 
. 1136 
. 1136 
. 1137 

. 1138 
. 1138 
. 1138 
. 1140 
. 1141 
. 1143 
. 1143 
. 1143 

. 1144 
. 1144 

. J.lii- 

"T~ 1148 
. 1148 
. 1148 
. 1149 
. 1149 
. 1151 
. 1152 
. 1153 

1154 
. 1155 
. 1166 
. 1156 
. 1169 
. 1160 
. 1160 
. 1160 
. 1160 
. 1161 
. 1161 
• 1162 
. 1166 
. 1172 
. 1177 



CONTENTS 


XXXI] 


Diseases of the Ltjkos , 

Ilypcnemia and CEdoma 
Active Hypermmia 
Passive Hypencmia 

Acute or Hyperacute Pulmonary CEderaa 
Chronic Pulmonaiy (Edema . 

Infnrction ..... 

Collnnso of tho Lungs 

' Atelectasis or Congenital Collapse 
Apncumatosis or Acquired Collapse . 

Hemoptysis ..... 

Emphysema ..... 

Largo-Lunged or Hypertrophic Emphysema 
Small-Lunged Emphysema 
Compensatory Emphysema 
Acute Vesicular Emphysema 
Acuto Interstitial Emphysema . 

Abscess 
Gnngrono 

Pulmonary Fibrosis . 

Pneumokoniosis 
Pulmonary Tuberculosis 
Tho Pulmonary Mycoses (Pnoumonomycoses) 

Pulmonary Actinomycosis 
Pulmonary Aspergillosis 
■ Other Mycotic Infections 

gJtfhiHs^ . . 

Now-growths ..... 

Paragonimiasis .... 

Congonital Cystic Disease of tho Lung 
Hydatid Diseaso .... 

Tho Pneumonias .... 

Lobar Pneumonia 
Broncho-pneumonia 

Primary Broncho-pneumonia 
Secondary Broncho-pneumonia . 

Inhalation, Aspiration and Deglutition Broncho-pneumonia 
Tuberculous Broncho-pneumonia 
/' Primary Atypical Pneumonia . 

Pneumonitis ..... 

Diseases of the Pleura 

Plourisy ..... 

Acuto Dry Plourisy 

Diaphragmntio Acuto Dry Pleurisy 
Interlobar Dry Plourisy 
Chronic Dry Plourisy 

Pleurisy with Effusion 
Sero-fibrinous Pleurisy 
Anomalous Ploural Effusions 
Purulent Pleurisy (Empyema) 



CONTENTS 


XXXUl 


Hydrothorax (Dropsy or Hydrops of the Plenra) 
Hemorrhagic Pleural Effusions 
Chylous and other Milky Effusions . 
Pneumothorax .... 

Hydatid Disease . . . ‘ . 

Actinomycosis ..... 

Simple Tumours . 

Malignant Tumours .... 

Injury ...... 

Diseases of the Diaphragm . 

Spasm of the Diaphragm 
Diaphragmatic Pleurisy (see p. 1267). 

Paralysis of the Diaphragm . 

Eventration of the Diaphragm (see p. 697). 
Diseases of the Mediastinum 

Mediastinitis ..... 

Acute Simple Mediastinitis 
Acute Suppurative Mediastinitis 
Chronic Mediastinitis 

Emphysema ..... 
Enlarged Mediastinal Glands 
Mediastinal Tumours or New-growths 
Cysts ...... 


SECTION XV 
DISEA SES J)F THE- JKJDNEYS - 

The Characters of Normal Urine ..... 

The Estimation of the Renal Function .... 

Abnormalities of the Urinary Secretion . 

Circulatory Disturbances ...... 

Bright’s Disease . . . 

Toxemic Kidney .... 

Nephrosis ....... 

Acute Nephritis ....... 

Chronic Nephritis ....... 

Secondaiy Type ....... 

Primary Type — Renal Dysbiotrophy .... 

Benign Nephrosclerosis ...... 

Malignant Nephrosclerosis . 

Nephrosclerosis without Hypertension .... 
Ur-emia . ' . 

Labdaoeous Disease ....... 

Pyelitis ......... 

Perinephritis and Perinephric Abscess .... 

Tuberculosis ........ 

Renal Calculi (Nephrolithiasis) ..... 

Hydronephrosis ........ 

Pyonephrosis ........ 

Tumours ......... 

Cysts ......... 

Movable Kidney . 


FACE 

. 1279 
. 1280 
. 1283 
. 1284 

. 1289 
. 1290 
. 1290 
. 1290 
. 1292 
. 1292 
. 1292 

. 1293 

. 1294 

. 1294 

. 1294 
. 1294 
. 1296 
. 1297 
. 1297 
. 1299 
. 1302 


. 1303 
. 1305 

. 130S 
. 1316 

. 1317 
. 1318 

. 1320 
. 1324 

. 1330 

. 1330 

. 1334 

. 1336 
. 1336 

. 1337 
. 1338 

. 1345 

. 1346 

. 1351 
. 352 

. 1354 

. 1358 

. 1359 

. 1360 

1362 
. 1363 



XX XVI 


CONTENTS 


Ringworm of tho Glabrous Skin 
Ringworm of tho Nails . 

Favus ..••••• 
Monilia Infeotion 
Trichophytides . 

Tinea Versicolor 
Erythrasma 
Lepotkrix . 

Dermatitis due to Animal Parasites .... 
Bites and Stings ...••• 
Pediculosis 

Scabies ....... 

The Deep Inflammatory Dermatoses .... 

Toxic Eruptions 

Drug Eruptions ...... 

Non-Protein-Containing Drugs 
Protein-Containing Drugs .... 

The Erythemata ...... 

The Non-Infiltrative Erythemata . 

The Infiltrative Erythomata. Erythema Miltiformo 
Granuloma Annulare ..... 

The Purpuras ...... 

The Urticarias ...... 

Prurigo ....... 

Dermatitis Herpetiformis ..... 

Pemphigus ....... 

Dermatitis Exfoliativa ..... 

Eruptions due to Bacteria and Fungi . . • • 

Tuberculosis Cutis ...... 

Lupus Vulgaris ..... 

Lupus Verrucosus ..... 

Local Tuberculous Ulcers .... 

Scrofulodermia ..... 

The Tuberculides ..... 

Lupus Erythematosus ..... 

Goaorrhmal Keratosis ..... 

Sporotrichosis ...... 

Eruptions due to Filtrabie Viruses .... 

Herpes Simplex ...... 

Herpes Preputialis ...... 

Eruptions due to Errors of Metabolism 

Xanthoma ....... 


Inflammatory Dermatoses of Unknown Origin 
Psoriasis ..... 
Parapsoriasis .... 
Pityriasis Rubra Pilaris 
Pityriasis Rosea .... 
Lichen Planus .... 
Sclerodermia .... 
Sclerema Neonatorum . 


PjMIK 

. 1451 
. 1453 

. 1454 
. 1454 
. 1455 

. 1455 

. 1450 

. 1450 

. 1450 
. 1450 
. 1457 

. 1450 
. 1401 
. 1401 

. 1402 

. 1402 

. 1404 

. 1104 

. 1405 
. 1405 
. 1400 
. 1407 
. 1407 
. 1470 
. 1470 
. 1472 
. 1474 
. 1475 

. 1470 
. 1470 
. 1478 
. 1478 
. 1478 
. 1478 
. 1480 
. 1482 
. 1482 
. 1482 
. 1483 
. 1483 
. 1483 
. 1483 
. 1484 
. 1485 
. 1487 
. 1487 
. 1483 
. 1489 
. 1490 
. 1491 



CONTENTS 


XXXV 


SECTION XVIII 

DISE ASES _ OF_THE_SKIN 

Anatomy and Physiology ..... 

General Desobiption of Skin Diseases 
Conditions pbedisposing to Skin Diseases . 

Disorders of Secretion . 

Anidrosis or Diminution of Sweat Secretion . 
Xeroderma and Ichthyosis .... 

Hyperidrosis ...... 

Seborrhcea .... 

Disorders of Sensation ..... 

Pruritus ...... 

Generalised Pruritis .... 

Localised Prnritis ..... 

Disorders of Circulation ..... 

Acrocyanosis ...... 

Chronio Vascular Stasis of the Lower Limbs . 

Rosacea (Acne Rosacea) .... 

Inflammations of the Skin ..... 

The Superficial Inflammatory Dermatoses 
Dermatitis from Chemical Irritants . 

Dermatitis from Heat and Cold 

Dermatitis from Actinic Rays .... 

Eczema ....... 

Dermatitis from Mechanical Irritants . 

Scratch Eruption ..... 

Callosities and Corns .... 

Dermatitis Artefacts ..... 

Dermatitis from Bacterial Irritants . 

Pyogenic Infections . . . ' . 

Impetigo Contagiosa .... 

Pemphigus Neonatorum 

Ecthyma ..... 

Pityriasiform Dermatitis 
Follicular Impetigo of Bockhart 
Furuncle ..... 

Carbuncle ..... 

Sycosis Barbss ..... 

Anthrax Infections (see p. 58). 

'''Diphtheria Infections .... 

Infeotions by the “ Seborrhceio ” Organisms 
Seborrhceio Dermatitis 
Acne Vulgaris .... 

Acne Varioliformis .... 

Acne Keloid ..... 

Dermatitis due to Fungi .... 

Ringworm ...... 

Ringworm of the Scalp 
Ringworm of the Beard 


page 

1409 

1412 

1413 
1413 
1413 

1413 

1414 

1415 

1416 
1416 
1416 

1418 

1419 
1419 
1419 
1419 
1421 
1421 
1423 
1425 

1425 

1426 
1433 

1433 

1434 

1434 

1435 
1435 

1435 

1436 

1437 

1438 

1438 

1439 

1440 

1441 

1442 
1442 
1442 
1444 

1446 

1447 
1447 

1447 

1448 
1450 



XXXVI 


CONTENTS 


Ringworm of tho Glabrous Skin 
Ringworm of tho Nails 
Favus 

Monilia Infection . 

Trichophytide3 
Tinea Versicolor 
Erythrasma . 

Lepothrix 

Dermatitis duo to Animal Parasites 
Bites and Stings 
Pediculosis . 

Scabies 

Tho Deep Inflammatory Dermatoses 
Toxic Eruptions . 

Drug Eruptions 

Non-Protcin-Containing Drugs 
Protein-Containing Drugs 
Tho Erythemata 

Tho Non-Infiltrativo Erythemata 
Tho Infiltrative Erythemata. Erythema Miltiform 
Granuloma Annulare 
Tho Purpuras 
The Urticarias 
Prurigo 

Dermatitis Herpetiformis . 

Pemphigus . 

Dermatitis Exfoliativa 
Eruptions due to Bacteria and Fungi 
Tuberculosis Cutis . 

Lupus Vulgaris 
Lupus Verrucosus 
Local Tuberculous Ulcers 
Scrofulodermin 
Tho Tuberculides 
Lupus Erythematosus 
Gonorrhoeal Keratosis 
Sporotrichosis 

Eruptions duo to Filtrablo Viruses 
Herpe3 Simplex 
Herpes Preputiali3 . 

Eruptions duo to Errors of Metabolism 
Xanthoma . 

Inflammatory Dermatoses of Unknown Origin 
Psoriasis .... 

Parapsoriasis 
Pityriasis Rubra Pilaris 
Pityriasis Rosea . 

Lichen Planus 
Sclerodermia 
Scleroma Neonatorum . 


UQK 

. 1451 
. 1453 

. 1454 
. 1454 
. 1455 
. 1455 
. 1456 
. 1456 
. 1456 
. 1456 
. 1457 

. 1459 

. 1461 

. 1461 

. 1462 

. 1462 

. 1464 

. 1464 

. 1465 

. 1465 

. 1466 

. 1467 
. 1467 

. 1470 
. 1470 
. 1472 

. 1474 

. 1475 

. 1476 

. 1476 

. 1478 

. 1478 
. 1478 

. 1478 

. 1480 
. 1482 

. 1482 

. 1482 
. 1483 

. 1483 

. 1483 
. 1483 
. 1484 

. 1485 
. 1487 

. 1487 

. 1488 

. 1489 

. 1490 

. 1401 



CONTENTS 


xxxvn 


The Lympho-granulomata ... 




a 


PACE 

1492 

Sarcoidosis .... 






1492 

Leukaemia and Lymphadenoma Cutis 






1496 

Mycosis Fungoides 






1496 

Tumours of the Skin .... 






1497 

Benign Epithelial Tumours 






1497 

Warts .... 






1497 

Acanthosis Nigricans 






1498 

The Dyskeratoses 






1499 

Molluscum Contagiosum . 






1499 

Darier’s Disease 






1499 

Paget’s Disease of the Nipple 






1499 

Malignant Epithelial Tumours . 






1500 

Rodent Ulcer 






1500 

Squamous Epithelioma 






1500 

Tumours of the Appendages of the Skin 






1501 

Milium .... 






1501 

Sebaceous Cysts 






1601 

Adenoma Sebaceum 






1501 

Connective-tissue Tumours 






1501 

Keloid .... 






1501 

Fibroma — Molluscum Fibrosum . 






1602 

Lipomata .... 






1502 

Myomata .... 






1502 

Multiple Idiopathic Sarcoma of Kaposi 






1502 

Sarcomata .... 






1503 

Navi ..... 






1603 

Otheb Morbid Conditions of the Skin 






1505 

Anomalies of Pigmentation 






1605 

Lentigo .... 






1605 

Chloasma Uterinum 






1505 

Vitiligo .... 






1506 

Albinism .... 






1506 

Atrophies of the Skin . 






1506 

Senile Atrophy 






1506 

Stria Atrophica 






1506 

Xerodermia Pigmentosa . 






1507 

Congenital Conditions of the Skin 






1607 

Epidermolysis BulloBa 






1507 

Diseases of the Hair 






1507 

Alopecia .... 






1607 

Hypertrichosis 






1509 

Tropical Skin Diseabes ' 






1510 

Craw-draw . 






1510 

Prickly Heat .... 






1510 

Desert Sore .... 






1511 

Tropical Ulcer .... 






1513 

Tinea ..... 






1514 

Pinta ..... 






1514 

Piedra ..... 

• 





1515 

Creeping Eruption 






1615 

Cercarial Dermatitis 






1515 

Ulcerating Granuloma . 

• 





1516 



xxrviii 


CONTENTS 


SECTION XIX 

DISEASES OF THE NERVOUS SYSTEM 

Introduction .... 

Disorders of the Cranial Nerves . 

The Olfactory Nerve and Tract 
The Optio Nerve 
PapiHoadema 

Optio Neuritis and Neuro-Rotinitis 
Retrobulbar Neuritis 
Optio Atrophy . 

The Oculo-Motor Nerves 
Conjugate Paralysis 
Supra-Nuolear Ocular Palsies . 

Abnormalities of the Pupil 
Argyll Robertson Pupil . 

Pseudo-Argyll Robertson or Myotonic Pupil 
Paralysis of the Cervical Sympathetic 
The Fifth or Trigeminal Nerve 
Trigeminal Neuralgia 
The Seventh or Facial Nerve 
Bell’s Palsy . 

Peripheral Facial Spasm 
The Auditory and Vestibular Nerves 
M6ni5re’s Disease 

The Ninth or Glossopharyngeal Nerve 
Glossopharyngeal Neuralgia 
The Tenth or Vagus Nerve . 

Lesions of the Vagus 
The Eleventh or Spinal Accessory Nerve 
The Twelfth or Hypoglossal Nerve . 

The Signs of Local Lesions within the Skull and Brain 
The Cerebral Hemispheres . 

General LateraliBing Signs 
The Frontal Lobes 
Syndromes of the Central Region (Region of the “ Motor Cortex ”) 
Parietal Lobes 
Occipital Lobes 
Temporal Lobes . 

Internal Capsule . 

The Region of the Falx Cerebri 
Basal Ganglia .... 

Optic Thalamus . 

Corpus Striatum . 

Third Ventricle and Hypothalamus . ■ 

Brain-Stem .... 

The Mid-brain . 

Pons and Medulla 

Cerebellum .... 

The Anterior Fossa of the Shull 


paob 
. 1518 
. 1518 
. 1518 
. 1610 
. 1510 

. 1520 
. 1520 
. 1521 

. 1522 

. 1524 

. 1524 

. 1524 
. 1524 
. 1525 

. 1520 
. 1527 
. 1528 

. 1530 

. 1531 
. 1533 

. 1534 

. 1535 

. 1537 

. 1537 
. 1538 

. 1538 
. 1530 
.. 1540 
. 1G40 
. 1542 
. 1542 

. 1542 

. 1544 

. 1544 
. 1545 

. 1545 

. 1546 
. 1646 
. 1547 
. 1547 

. 1647 
. 1647 
. 1548 
. 1548 
. 1548 
. 1549 
. 1550 



CONTENTS 




The Middle Fossa of the Sknll .... 

Region of the Optic Chiasma and the Pituitary Body 
Syndromes of the Cavernous Sinus 
Syndromes of the Sphenoidal Ridge . 

Syndromes of the Base of the Skull . 

The Posterior’ Fossa of the Skull .... 

Aphasia and Other Detects of Speech 

Aphasia ........ 

Dysarthria ....... 

Other Defects of Speech ..... 

Stammering or Stuttering .... 

Bailing ....... 

lisping . . . . . . 

Idioglossia ...... 

Apraxia ........ 

Agnosia ........ 

The Cerebro-Spinal Fluid ..... 

Lumbar Puncture ..... 

Intracranial Tumours ...... 

Meningitis ....... 

Meningococcal Meningitis (see p. 37). 

Pneumococcal Meningitis . 

Pyogenic Meningitis .... 

Tuberculous Meningitis ..... 

Benign Lymphocytic Meningitis . 

Syphilitic Meningitis . . . ... 

Other Forms of Meningitis .... 

Meningism ...... 

Hydrocephalus ...... 

Congenital Hydrocephalus .... 

Chronic Acquired Hydrocephalus 

Acute Acquired Hydrocephalus 

Otitic Hydrocephalus ..... 

Encephalitis ....... 

Cerebral Abscess ...... 

Encephalitis Lethargica (see p. 1608). 

Encephalitis associated with Acute Specific Fevers . 
SchUder’s Disease ..... 

Virus Diseases of the Nervous System . 

Encephalitis Lethaigica ..... 

Herpes Zoster ....... 

Rabies ........ 

Acute Anterior Polismyelitis .... 

Vascular Disorders of the Nervous System 
Arterial Thrombosis and Haemorrhage 
Generalised Cerebral Atheroma .... 

Hypertensive Encephalopathy .... 

Cerebral Embolism ...... 

Intracranial Aneurysm ..... 

Subarachnoid Haemorrhage .... 


PAQB 

. 1551 
. 1551 
. 1552 

. 1552 
. 1552 

. 1553 
. 1553 
. 1554 

. 1560 
. 1562 
. 1562 
. 1564 

. 1564 
. 1564 
. 1564 
. 1566 
. 1566 
. 1567 

. 1570 
. 1582 

. 1583 
. 1584 
. 1585 
. 1589 
. 1589 

. 1591 
. 1591 
. 1591 
. 1592 
. 1595 
. 1596 
. 1597 
. 1597 
. 1598 

. 1605 
. 1606 
. 1608 
. 1608 
. 1615 
. 1616 
. 1619 
. 1628 
. 1628 
. 1637 
. 1639 
. 1640 
. 1642 
. 1643 



xt 


CONTENTS 


Chronic Subdural Hromatoma 
Thrombosis of Cerebral Sinuses and Veins 
Venous Embolism 

Syphilis op the Central Nervous System 
General Paralysis of the Insano 
Cerebral Syphilis 
Acute Syphilitic Meningitis . 

Tabes Dorsalis 
Syphilitio Amyotrophy 
Erb’s Syphilitic Spastic Paraplegia . 

Gumma of the Spinal Meninges 
Pachymeningitis Hypertrophies Syphilitica 
Acute Syphilitic Transverse Myelitis 
Subacute and Chronic Syphilitio Myelitis 
Spinal Vascular Syphilis 
Congenital Syphilis cf the Nervous System 
The Demyelinatino Diseases 
Disseminated Sclerosis 

Other Demyelinating Diseases of the Nervous System 
Neuromyelitis Optica 
Hereditary and Familial Diseases 
Friedreich’s Ataxia . 

Delayed Cerebellar Atrophy . 

Familial Spastic Paralysis . 

Cerebro-Macular Degeneration 
The Infantile Form 

Other Forms of Cerebro-Macular Degeneration 
Hepato-Lenticular Degeneration 
Kemicteru8 
Neurofibromatosis 
Tuberose Sclerosis 
Cerebral Diplegia 
Infantile Hemiplegia 
Paroxysmal Disorders oe the Central Nervous System 
Epilepsy 

Special Varieties of Epilepsy 
Narcolepsy ...... 

Migraine ...... 

Disorders Characterised by Involuntary Movements 
Paralysis Agitans 
Chorea . 

Huntingdon’s Chorea 
Apoplectiform Chorea 
Senile Chorea 
Myoclonus 
Spasmodic Torticollis 
The Tics 

Simple Tio 
Convulsive Tio . 

Psychical Tio 
Occupation Neuroses . 


P1QI 

. 1646 
. 1647 
. 1650 
. 1650 
. 1651 
. 1657 
. 1660 
. 1660 
. I860 
. 1609 
. 1670 
. 1670 

. 1070 
. 1671 
. 1672 
. 1672 
. 1074 
. 1674 

. 1680 
. 1081 
. 1032 

. 1682 
. 1085 
. 1685 
. 1686 
. 16S6 

. 1687 
. 1687 
. 1689 
. 1689 
. 1690 

. 1691 
. 1695 
. 1697 
. 1697 
. 1708 
. 1716 
. 1717 
. 1720 
. 1720 
. 1724 
. 1730 
. 1730 
. 1731 
. 1731 
. 1732 
. 1734 
. 1735 
. 1736 
. 1737 
. 1737 



CONTENTS 


Local Lesions or the Spinal Coed . 

Introduction ...... 

Motor Tract Disturbances — Spastic Paraplegia 
Sensory Tract Disturbances 
Brown-Sequard Syndrome 
Segmental Diagnosis ...» 
Disturbances of the Bladder and Rectum 
Sweating ...... 

Surface Anatomy . . . 

Localisation by Intrathecal Injection of Lipiodol 
General Management of Paraplegia 
Tumours of the Spinal Cord .... 

Compression of the Spinal Cord 
Intrathecal Compression 
Meningeal Tumours 

Neurofibromata .... 

Meningitis Serosa Circumscripta . 

Extratheca] Compression 

Tuberculous Disease of the Spine 
Tumours of the Vertebral Column 
Protruding Intervertebral Disc (Cervical and D 
Injuries of the Spinal Cord .... 

Acute'Tfansverse'Myelitis . 

Local Vascular Lesions of the Spinal Cord . 

Spina Bifida ...... 

Other Diseases of the Spinal C obd_ _ 

Syringomyelia .’ ' ; .' ... 

Htematomyelia ..... 

Subacute Combined Degeneration of the Spinal Cord 

Progressive Muscular Atrophy 

Peroneal Muscular Atrophy .... 

Progressive Spinal Muscular Atrophy of Children 
Disorders op the Peripheral Nerves 

Local Lesions of Nerve Roots and Nerve Trunks . 
Phrenic Nerve ..... 

The Long Thoracic Nerve 

Brachial Plexus ..... 

The Radial Nerve .... 

The Median Nerve .... 

The Ulnar Nerve ..... 

The Musculo-Cutaneous Nerve 

The Axillary Nerve .... 

The Lumbo-Sacral Plexus 
Femoral Nerve (L„ L s , L 4 ) . 

Obturator Nerve (L„ L : , L 4 ) . 

Lateral Femoral Cutaneous Nerve (L a , L a ) . 

The Sciatio Nerve (L 4 , L i( S lt S„ S,) . 

Common Peroneal Nerve 

Tibial Nerve ..... 

Interstitial Neuritis ..... 

Cervico-Occipital NeuritiB 
Brachial Neuritis ..... 

Paralytic Brachial Neuritis 
Interstitial Brachial Neuritis . 

Cervical Ribs ...... 

Sciatica ...... 

Rupture of an Intervertebral Disc 



xlii 


CONTENTS 


Sciatio Neuritis . 

Eeferred Sciatio Pain 
Obstetrical Paralysis . 

Polyneuritis . 

Alcoholio Nouritis 
Arsenical Neuritis 
Diphtheritic Paralysis . 

Acute Febrile Polyneuritis 
Diabetio Neuritis . . . 

Progressive Hypertrophic Polyneuritis 
Lead Palsy . 

Landry’s Paralysis . 

Muscular Diseases .... 
Primary Muscular Dystrophies 

Pseudo-Hypertrophic Muscular Dvstrophy 
Other Types of Muscular Dystrophy . 
Amyotonia Congenita .... 
Dystrophia Myotonica 
Myotonia Congenita 

Myasthenia Gravis .... 
Familial Periodic Paralysis . 


SECTION XX 
PSYCHOLOGICAL MEDICINE 

Introduction .... 

Classification .... 

Obganio Disorders 

General Description of Types 
Degenerative Hereditary Brain Disease 
Senile Dementia .... 

Cerebral Arterial Disease and Hypertension 
Huntington’s Chorea (see p. 1730) 

Syphilis of the Central Nervous System 
Other Cerebral Diseases 
Intoxications . 

Alcoholic Disorders 
Morphinism 
Other Intoxications 
Infections and Exhaustive Disorders 
Infectious -Toxaemias 
Exhaustion and Inanition 
Metabolic, Endocrine, and Visceral Disease 
Metabolic Disorders 
Endocrine Disorders 
Visceral Disease . 

Affective Disobder 
Schizophrenia 

Paranoia and Allied States . 

Hysteria .... 

Anxiety State 
Obsessional Disorder . 

Psychopathic Personality 
Mental Deficiency . s 
Index ' 


PADS 

. 1805 
. 1806 
. 1806 
. 1808 
. 1812 
. 1813 
. 1813 
. 1815 

. 1816 
. 1816 
. 1816 
. 1818 
. 1820 
. 1820 
. 1821 
. 1822 
. 1824 

. 1825 

. 1828 
. 1829 

. 1833 


. 1835 
. 1852 
. 1855 

. 1855 

. 1859 

. 1859 

. 1S62 

. 1804 

. 1866 
. 1870 

. 1870 
. 1874 

. 1875 

. 1876 

. 1876 

. 1877 

. 1877 
. 1877 

. 1878 

. 1880 
. 1880 
. 1893 

. 1907 

. 1908 

. 1917 
. 1918 

. 1922 
. 1924 
. 1933 



LIST OF ILLUSTRATIONS 

FIC. ^ PAGE 

1. Temperature Chart of Scarlet Fever ....... 69 

2. Temperature Chart of Scarlet Fever with Pyamia .... 71 

3. Temperature Chart of Typhoid Fever ...... 84 

4. Temperature Chart of Measles ....... 147 

5. Temperature Chart of Measles with protracted Broncho-pneumonia . 149 

- 6. Temperature Chart of Confluent Small-pox ..... 161 

7. Temperature Chart of Typhus Fever ...... 307 

8. Boothby and Sandiford’a Nomograph ...... 432 

9. Chart of Variations in Blood Sugar ....... 438 

10. Chart of Relations of Sugar in Blood and Urine ..... 438 

11. Chart showing effect of Insulin on Blood and Urine Sugar in a Diabetic . 441 

12. Figure showing how to determine Dose of Insulin by Urine-testing in Diabetic 

Coma .......... 456 

13. Chart of Uric Acid Excretion ....... 460 

14. Line Drawing from Radiogram of a Hand in a Case of Gout . . . 462 

15. Diagrams of Normal Swallowing as seen by X-rayB .... 577 

16. Diagrams of Dilated CEsophagnB secondary to Achalasia of Cardiac Sphincter 577 

17. Chart of Fractional Test-Meal in Case of Duodenal Ulcer . . . 621 

18. Radiographic Drawings from a Case of Dyschezia . . • . . . 651 

19. Frequency Distribution Curves of Red Cell Diameters in Health and Disease . 798 

20. Diagrammatic Sketch of a Splenic Lobule ..... 857 

21. Tracings of Normal Form of Venous Pulse ..... 882 

22. Tracings of Normal Form of Venous Pulse, showing h or b Wave . . . 882 

23. Tracings from a Case of Auricular Fibrillation, showing the Ventricular Form 

of Venous Pulse and an unusually Slow Radial Pulse . . . 883 

24. Chart illustrating Action of Digitalis in Auricular Fibrillation . . . 900 

25. Tracing of Pulsus Bigeminus due to Extra-syBtole .... 919 

26. Tracings showing Sinus Irregularity related to Respiration . . . 920 

27. Sphygmogram from a Case of Auricular Fibrillation . . - . . 932 

28. Cardiogram from a Case of Auricular Fibrillation showing Coupled Heart-beats . 932 

29. Tracings showing continuous PuIsub Altemans ..... 944 

30. Orthodiagram from a Case of Aortic Incompetence, of Rheumatic Origin, 

showing Enlargement of the Left Ventricle ..... 962 

31. Orthodiagram from a Case of Mitral Stenosis showing Enlargement of the 

Loft Auricle and of the Pulmonary Artery and Infundibular Part of the 
Right Ventricle ......... 963 

32. Orthodiagram from a Case of Mitral Stenosis and Auricular Fibrillation with 

Cardiac Failure . . . . . . ... . 964 

33. Sphygmogram from a Case of Aortic Incompetence .... 967 

34. Sphygmogram from a Case of Aortio Stenosis and Incompetence . . 967 

xllii 



xliv 


LIST OF ILLUSTRATIONS 


viu> 

35. Tracings from a Case of Croupous Pneumonia showing Extra-systoles . 

36. Orfchodiagram from a Case of Aortio Incompetence, of Syphilitic Origin, 

showing Enlargement of the Loft Vontriclo and of the Aortio Shadow 

37. Orthodiagram from a Case of Hypertension, showing Enlargement of the Left 

Ventricle and General Widening of tho Aortic Shadow 

38. A Normal Electrocardiogram ........ 

39. Electrocardiogram showing Inversion of T in lead I 

40. Electrocardiogram showing Inversion of T in lead III 

41. Electrocardiogram in which P and T coincide and aro superimposed 

42. Electrocardiogram showing Predominant Hypertrophy of Left Ventricle 

43. A Normal Electrocardiogram of lead IV 

44. Electrocardiogram showing Predominant Hypertrophy of Eight Ventricle 

45. 46. Electrocardiograms showing Increased Amplitude of P 

47, 48. Electrocardiograms from Cases of Mitral Stenosis .... 
49. Electrocardiogram from Case of Transposition of Heart .... 

60- 62. Electrocardiograms showing Sinus Irregularity .... 

53. Electrocardiogram showing Ventricular Extra-systoIe3 .... 

54. Electrocardiogram showing Short Paroxysm of Ventricular Extra-systoles 

55. Electrocardiogram showing Auricular Extra-systoles .... 

56. Electrocardiogram showing Auriculo-vontricular Extra-aystolc3 

57. Electrocardiogram showing the Auricular Variety of Paroxysmal Tachycardia . 

58. Electrocardiogram showing tho Auriculo-vontricular Nodal Variety of 

Paroxysmal Tachycardia ....... 

69. Electrocardiogram showing the Ventricular Variety of Paroxysmal Tachy- 
cardia ... 

60. Electrocardiogram showing the Ventricular Variety of Paroxysmal Tachy- 
cardia . 

61- 65. Electrocardiograms from Cases of Auricular Fibrillation 

66. Electrocardiogram from a Case of Auricular Flutter with 2:1 Heart-block 

67. Electrocardiogram from a Case of Auricular Flutter with 4:1 Heart-block 

68. Electrocardiogram from a Case of Auricular Flutter .... 

69. Electrocardiogram showing Sino-auricular Block ..... 

70. Electrocardiogram showing Partial Heart-block ..... 

71. Electrocardiogram showing Complete Heart-block .... 

72. Electrocardiogram showing Left Bundle-Branch Block (now nomenclature) . 

73. Electrocardiogram showing Right Bundle-Branch Block (new nomenclature) . 

74. Electrocardiogram showing Functional Bundle-Branch Block . 

75. Electrocardiogram showing Arborization Block ..... 

76. Electrocardiogram from a Case of Paroxysmal Tachycardia. There is 

alternation in the Amplitude of the £ deflections .... 

77. Electrocardiogram of the T 1 type of Coronary Occlusion with Infarction of tho 

Heart 

78. Electrocardiogram of the T l type of Coronary Occlusion . 

79. Electrocardiogram of the T 3 type of Coronary Occlusion . 

80. Electrocardiogram of the T 3 type of Coronary Occlusion .... 

81. Electrocardiogram of the T l type of Coronary Occlusion . 

82. Electrocardiogram of the T 3 type of Coronary Occlusion .... 

83. Electrocardiogram of the T 3 type of Coronary Occlusion .... 

84. Electrocardiogram of the Fourth Lead of the T l type of Coronary Occlusion ! 

85. Electrocardiogram of the Fourth Lead of the T* type of Coronary Occlusion ! 


TAOS 

981 

1013 

1030 

1035 

1036 

1037 

1037 

1038 

1039 
10-10 
1011 
1012 

1043 
10(3 

1044 
1044 
10-15 

1046 
1048 

1047 

1047 

1048 

1049 
1051 

1051 

1052 

1052 

1053 

1053 

1054 

1054 

1055 

1056 

1056 

1057 

1058 

1058 

1059 

1059 

1060 
1061 
1061 
1062 



LIST OF ILLUSTRATIONS 


xlv 


HG. PAGE 

86. Electrocardiogram of the Fourth Lead of the T s type of Coronary Occlusion . 1062 

87. Electrocardiogram from a Case of Hypothyroidism .... 1062 

88. Electrocardiogram from a Case of Auricular Fibrillation fully under the Influ- 

ence of Digitalis ........ 1063 

89. Organic Laryngeal Paralysis ........ 1134 

90. Functional Laryngeal Paralysis . . ' . . . 1135 

91 Diagram of Cutaneous Areas of Posterior Nerve Boots .... 1744 






\/i, • •'•••• 

A TEXTBOOK OF THE^kACTICE 

ofStedigine 


SECTION I 

INFECTION 

Effects of Bacterial Activity 

When a bacterial invasion of the body tissues occurs tbe result is disease ; 
the process is spoken of as an infection, and the bacterium is said to be patho- 
genic. The terms “ pathogenic ” and “ non-pathogenic ” are by no means 
rigid. No organism is pathogenic to all animals, and even organisms generally 
pathogenic to a given species may be introduced into an individual of that 
species, even in considerable quantity, without producing disease. On the 
other hand, organisms usually saprophytic, when introduced in sufficient 
quantity into an animal of a species usually immune, may cause disease. 

Organisms pathogenic for one species of animal are frequently non- 
pathogenic for other species, and not a few organisms are pathogenic for man 
alone, except under certain exceptional experimental conditions. 

Certain organisms which habitually exist under normal conditions as sapro- 
phytes in one part of an animal’s body, may at the same time be the cause 
of an active infection in another part. For example, a member of the coliform 
group of intestinal bacilli, usually a harmless saprophyte in the intestine, may 
be simultaneously the cause of an active infection in the bladder. Bacteria 
which usually function as harmless saprophytes, but under certain conditions 
become pathogenic, are termed “ commensals.” Again, micro-organisms 
that are potentially infective may and'do exist under saprophytic conditions ; 
that is to say, apart from the animal body, and under different conditions 
as regards temperature, etc. Saprophytic bacteria that are incapable of 
invading living animal tissues may yet invade the animal body when any 
part thereof is so injured as to be dead, or is in process of dying. Certain 
varieties of bacteria, usually infective, may become saprophytic. The hosts 
are then termed “ carriers.” The best known examples thereof are the 
typhoid bacillus, the diphtheria bacillus and the meningococcus. The two 
former examples generally, if not always, occur after an infection, whereas 
the meningococcus is more often found 'existing in a saprophytic than in a 
pathogenic state. In these cases the bacteria do not exert any apparent 
harmful effect, but they are, of course, of great potential danger to the 
surrounding community. 

A similar condition exists in connection with the paratyphoid ba cilli 
and those of the food-poisoning group generally. This condition differs to 
some slight extent from that of the carriers noted above, in that there is 
some evidence, continuous or recurrent, of constitutional disturbance, though 
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2 INFECTION 

in the periods between recurrence, which may be prolonged, the condition 
closely resembles that of a carrier. 

Infective bacteria are generally aerobic, or facultatively aerobic, i rue 
anaerobes have very little power of spreading through uninjured animal 
tissues unless they are accompanied by aerobes, though the)’ may cause 
localised infections in tissues in which the oxygen supply is limited. Hence 
the bacteria usually associated with infectious arc aerobic organisms that 
flourish at body temperature. 

A microbe may belong to a highly infective variety and yet its infccliyit) 
vary greatly. This property is known as virulence, and depends on various 
factors. 

The path of infection also has a determining influence. Thus, staphylococci 
injected subcutaneously in a rabbit produce a local abscess, while if the 
injection be intravenous, pyremio abscesses may lead to death. Typhoid 
bacilli must be swallowed to be infective, while it has been demonstrated 
that plague may be caused by rubbing B. peslis into the skin. 

Subject of infection . — -Healthy individuals differ greatly in their reaction 
to infective microbes, because of individual, racial or environmental charac- 
teristics, or because of age. 

A local susceptibility may be brought about by trauma or interference 
with the circulation, conditions which may permit even anaerobic organisms 
to flourish. 

An existing disease may modify the reaction of the host to an infection. 
Thus the subjects of diabetes are prone to staphylococcal and tuberculous 
infections. 

Bacteria that are capable of spreading in the tissues usually have the 
power of causing septicaemia, that is, of flourishing in the blood stream, and, 
as a sequel, of producing pyannic processes. Other bacteria causing acute 
infections appear in the blood stream during the earlier stages of the infection, 
but in the later stages tend to disappear therefrom, the bactcriannia being 
incidental to, but not coextensive with, the infection. Streptococci and 
staphylococci are common examples of the former process, and the typhoid 
bacillus of the latter. 

Results of Bactebial Infection 

If the individual be in a healthy state, even a large quantity of virulent 
micro-organisms can gain admission to the body, and, owing to the local 
defences, may be destroyed before damage occurs ; such a repelled invasion 
may cause no symptoms. When the local defences prove inadequate to 
ensure the complete destruction of the invading bacteria, the result is a local, 
or general, infection, or both. 

A local infection may result in cellulitis or abscess formation, associated 
with more or Icbs absorption of poisonous products ; such a local infection 
may become generalised, leading to septicaemia or pyaemia. But whether 
the infection be local or general, or both, a greater or less degree of general 
poisoning may occur, by reason of soluble poisons elaborated by the bacteria. 
These poisons are termed “ toxins.” Toxins are of two varieties— exotoxins 
and endotoxins. 

Exotoxins are soluble poisons elaborated by certain classes of bacteria—- 
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notably diphtheria and tetanus. These exotoxins are destroyed by com- 
paratively low temperatures ; for instance, diphtheria toxin is destroyed by 
a temperature of 65° C. When an exotoxin is introduced into an animal’s 
body, the specific effects thereof appear after an incubation period. Endo- 
toxins can only be recovered by autolysis or trituration of the micro-organ- 
isms which produce them. This means that those bacteria which only elabo- 
rate endotoxins can only poison an animal by proliferating within the tissues 
of that animal, while the poisoning produced by exotoxin may occur without 
invasion of the body by the organism concerned. Endotoxins will withstand 
a temperature of 100° 0. 

The difference between exotoxin and endotoxin is a fundamental one in 
specific therapy, as in a toxaemia from exotoxin a suitable antitoxin in 
appropriate amount constitutes an adequate defence, while in the case of 
toxaemia from an endotoxin the bacterium itself has to be proceeded against. 
The mode of action of toxins is very variable and depends upon the variety 
of bacterium. The toxins of diphtheria and tetanus tend to produce profound 
poisoning effects on the nerve tissues. Those consequent upon other infections 
produce other effects, prominently fever and degenerative changes in the 
tissues. 


IMMUNITY 

Definition. — Immunity is that function of the animal organism by virtue 
of which the effects of bacterial activity are resisted. Immunity is either 
natural or acquired. 

Natural Immunity 

Factors determining immunity are not well understood ; but environ- 
ment, habits, age and race partly account for them. The natives of countries 
where certain diseases are endemic may be far more resistant to those diseases 
than inhabitants of countries where the diseases are not endemic, as shown by 
the resistance of the negro to yellow fever. Conversely, diseases that have 
existed in mild forms for years endemically among one race may cause a 
veritable plague when introduced to a fresh race. Thus tuberculosis ravaged 
the North American Indians, and syphilis when introduced to Europe from 
Atmerica, where it was probably endemic, followed the course of an epidemic 
of a highly contagious disease. 

There is also' individual immunity, as shown by the fact that in any 
epidemic some individuals entirely escape infection, while in those infected 
all degrees of ^resistance are noted. In contradistinction to individual natural 
immunity, wfiich condition does not lend itself to analysis, there is the con- 
dition of individual susceptibility — a condition to which considerable study 
has been devoted, chiefly in the direction of non-bacterial toxaemias, such as 
hay fever and the various toxic idiopathies. 

Acquired Immunity 
(i) As the result of recovery from infection 

When an individual has recovered from certain infections such as typhoid 
fever, sqarlet fever, measles and the other exanthemata, he commonly 
experiences immunity from those diseases in future. The duration of this 
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form of acquired immunity varies greatly with different infections : that 
following influenza and pneumonia may be quite short. This acquired 
i mmu nity was recognised centuries ago, and history shows that attempts at 
protection were made by inoculating infective material ; it was on account of 
this knowledge that Pasteur began the study of protective inoculation which 
forms the basis of our knowledge of immunity. 

(ii) Artificial Immunity ; Active and Passive 

Pasteur, in 1880, showed that injections of attenuated cultures of the 
organism of chicken cholera would protect the inoculated fowl against 
lethal doses of the virulent bacilli. From this observation resulted artificial 
immunity, and because the protection is elaborated solely by the action of 
the tissues of the infected animal, the term Active Immunisation was intro- 
duced by Ehrlich. 

Von Behring, in 1890, discovered that the serum of actively immunised 
animals when transferred to other animals conferred immunity on the latter, 
and this process is termed Passive Immunity. It differs broadly from active 
immunity in that the protection afforded is comparatively transient, depend- 
ing as it does on the actual amount of immune substance introduced. 


Antitoxins 

As already stated, toxins are of two kinds — exotoxins and endotoxins. 
The former exert their effects independently of the bacteria that produce 
them, while the latter only become effective when their parent microbes 
become dissolved. The injection of suitable doses of exotoxin calls forth 
the response of antitoxin ; whereas the injection of suitable doses of endo- 
toxin, i.e. vaccine, calls forth the response of bacterial antibodies. It is now 
known that other bacteria than those of diphtheria, tetanus and Shiga’s 
dysentery produce appreciable quantities of antitoxin, namely Streptococcus 
scarlatinas , B. botulinus and Staphylococcus pyogenes. 

Since von Behring and Kitasato demonstrated the antitoxic properties 
of the blood of animals immunised against diphtheria toxin in 1890, an 
immense amount of work has been published, and improvements in the 
preparation of antitoxin have constantly accrued. 

A unit of toxin is that quantity sufficient to kill a 250 g. guinea-pig 
in 4 days. ■ The original Ehrlich unit of antitoxin was that amount that 
would save the life of a 250 g. guinea-pig injected with 100 units of toxin, 
but owing to variations in the strength and keeping qualities of different 
batches of toxin, the present unit of antitoxin is the amount* of antitoxin 
in a known weight of dried antitoxic serum preserved in England, the United 
States of America and Germany. 

The preparation of diphtheria and tetanus antitoxins is comparatively 
simple, as is also the preparation of scarlatina antitoxin, but the preparation 
of powerful staphylococcal antitoxin is proving difficult. 

Other anti-sera of therapeutic value are those prepared against infection 
by memngocoocus, pneumococcus, streptococcus, anthrax, Clostridium 
welcim, B. dysenteries and leptospira icterohssmorrhagise. The use of several 
oftoeaMa has been considerably restricted since the recent expansion of 
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The Properties op Immune Sera 

Von Behring’s discovery that the sera of immune animals could passively 
confer immunity shows that such immune sera contain substances either 
different from those, or in excess of those, present in normal sera ; and, in 
1894, Pfeiffer showed that if cholera spirilla were injected into the peritoneal 
cavity of a highly immunised guinea-pig, the bacilli lost motility, became 
granular and swollen, and finally disappeared. This phenomenon became 
known ns Pfeiffer’s phenomenon, or Bacteriolysis. It was then shown by 
Metchnikoff and Bordet that a similar result occurred in vitro in a mixture 
of heated immune serum and cholera vibrios if, and only if, normal serum 
be added. As a result of these and subsequent researches it was recognised 
that two substances are present in immune sera, one of which is peculiar 
to immune and the other common to immune and normal sera. The former, 
originally called “ substance sensibilitrico ” (Bordet), is now generally known 
as amboceptor (Ehrlich) ; while the latter, formerly called alexin by French 
writers, is now usually known as complement (Ehrlich). 

It will also be recognised that the specific change that has occurred 
in an immune scrum is the proscnco of amboceptor, which can only act in 
the presence of complement. Amboceptor is specific in that it only acts in 
connection with the bacterium or inoculating Bubstance which calls it forth 
(antigen), while complement acts independently and in connection with 
amboceptor of any kind. 

Bacteriolysis also occurs in connection with typhoid immune sera, 
but many other varieties of bacteria are not subject to it; it can, 
however, be demonstrated that those organisms, immunity against which 
is unaccompanied by bacteriolysis, are susceptible to other properties of 
immune sera. In connection, however, with bacteriolysis must be mentioned 
hromolysis. Bordet, in 1898, showed that if an animal be immunised with 
the corpuscles of another species the serum of the immune animal acquires 
the property of destroying the red corpuscles of that species. This phen- 
omenon of hcemolysis has become of great importance, ns it forms the indicat- 
ing phenomenon in the complement deviation test of Bordet and Gengou, 
and of its modification the Wasscrmanu reaction. Similarly many other 
cytotoxic sera can be elaborated by injecting emulsions of appropriate 
cells. 

Agglutuiins.— The agglutination of bacteria in the presence of the serum 
of an immune animal was first observed by Charrin and Roger in 1889, and 
as a specific reaction was described by Gruber and Durham in 1896, when 
Griinbaum and "Widal simultaneously recognised the great importance of this 
reaction from a diagnostic point of view in the case of typhoid fever. 

If bacterial substance be introduced into the tissues of an animal, either 
by infection or injection, agglutinin is formed, and will cause agglutination 
of the agglutinable substance in an emulsion of the homologous bacteria. 
The bacterial substance is an antigen, and inasmuch as it appears to be iden- 
tical with the agglutinable substance, tho latter is also frequently alluded to 
as antigen. 

Agglutination occurs in two stages. In the first, sensitisation of the 
bacteria by a specific Bubstance in the immune serum, agglutinin, ocours : and 
in the second, the bacteria adhere together, in clumps, and gradually settle 
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by gravity. Sucli clumping only occurs in the presence of low dilutions of 

salts, acting as electrolytes. . 

Agglutination does not affect the vitality of bacteria, and it occurs with 
living or dead bacteria. Agglutinins are relatively thermostable, though an 
agglutinating serum which has been heated to between 62° to 70° C., or which 
has been kept for a long time, may show “ zones ” of agglutination, i.c . 
that with low and high dilutions of scrum agglutination occurs, but with 
intermediate dilutions there may be no agglutination. 

Among motile bacteria two types of antigen occur, the flagellar termed 
H, and the somatic termed 0, and the agglutinins resulting from each have 
different characteristics. H agglutination results in large loose flakes, and 
H antigen is usually labile at temperatures of from 80° to 100° C., while the 
O agglutination results in small compact flakes, and the antigen resists a 
temperature of 100°. The H agglutinins tend to persist in an animal serum 
for a long time, and also tend to reappear in a patient’s blood during a non- 
specific fever, so care must be exercised in reading a moderately high agglutina- 
tion as diagnostic of the existence of infections of the cnterica group. These 
considerations do not hold in connection with diseases such as undulant fever, 
or dysentery, as the O agglutinins do not tend to persist, or to be regenerated 
by non-specific fevers. In general, H agglutinations are rapid and may be 
read after 2 hours. O agglutinations are less rapid, and arc seen at their 
best after 12 hours. The H antigens are generally more specific than the O 
antigens. For example, the O antigens of B. typhosus and cntcrilidis are very 
similar, if not identical, but their H antigens are quite specific. In the case 
of the Proteus group, however, the O antigens are far more specific than the 
H antigens within the limits of the group. 

Felix and Pitt have shown that in the case of the typhoid bacillus, and 
possibly also in Salmonella infections, there is a marked difference in smooth 
strains, in that some are far more virulent than others. They have shown 
that strains recently isolated tend to be virulent because they possess a “ Vi ” 
antigen in addition to the H and O antigens of the smooth type of typhoid 
bacillus. The virulence of any smooth type being examined is tested by the 
intraperitoneal injection of mice, the test dose being 100 x 10° bacilli. 

Vi antigen is heat labile, and agglutinative tests to demonstrate its presence 
must be carefully carried out with living suspensions at body temperature. 

In practice the patient’s serum, in a series of graded dilutions, is mixed 
with suspensions of fresh or preserved bacteria, and the mixtures incubated 
at 55° C. The highest dilution of serum containing specific agglutinins varies 
within wide limits according to the nature and state of the infection. 

With regard to the enterica group, the following are usually considered 
as diagnostic : 

B. typhosus . . . . 1 in 64 or higher. 

B. paratyphosus A . . . Iin32 or higher. 

B. paratyphosus B . . . 1 in 128 or higher. 


For classifying bacteria recovered from patients, specific immune sera 
are employed, the titre of which will be known, and the limits of agglutination 
denoting pathogenicity indicated. 66 

Precipitins.—To a filtrate of cholera vibrios Kraus addedanti-cholera serum, 
and incubated the mixture at 37°. After some time flocculi appeared. The 



IMMUNE SERA 


7 


same phenomenon occurred with typhoid filtrates and anti-typhoid serum, 
and in the course of time precipitating sera were prepared against a great 
variety of antigens, animal, bacterial and vegetable. It was found by 
Danysz, subsequently elaborated by Dean, that optimal proportions of 
antibody and antigen played an important part in the successful performance 
of the test, and it appears that a relative excess of either hinders the reaction. 
The strength of sodium chloride solution used has some effect also on the 
reaction, and Dean has shown that 0-2 per cent, is the- most favourable. 
Originally it was thought that precipitin so acted on antigen — precipitinogen 
— as to precipitate the protein thereof, but it has been shown by many 
workers that the bulk of the precipitate is derived from the proteins of the 
antiserum. This, is in obvious contrast to the agglutination reaction, in 
which the agglutinated bacteria are clearly derived from the agglutinogen. 

The reaction is turned to account in Forensic Medicine, in the recognition 
of human blood in blood stains, in the recognition of the meat of different 
species of animals, and even in the detection of cereal adulterants. Methods 
of estimation of the strengths of toxins and antitoxins are also based on the 
precipitin reaction. 

Anaphylaxis . — When a foreign protein is introduced into an animal, 
hyper-susceptibility may be produced, which hyper-susceptibility can be 
demonstrated by injecting after the lapse of ten days a further — in itself 
non-lethal — dose of the protein, when there occurs a condition varying 
from slight signs of illness ranging through various stages of respiratory 
distress up to sudden death. A second injection of antitoxin after a sufficient 
interval may produce anaphylaxis. In consequence of this the question of 
desensitisation becomes of great importance. If at some period more than 
10 days after an injection of antitoxin it is desired to give a further dose the 
presence of the anaphylactic state should be negatived. This is done by a 
skin reaction. A small quantity, say 0-05 c.c., of normal horse serum (or 
antitoxin) is injected intradermally, or rubbed into a scarified surface. There 
occurs, if anaphylaxis — or a toxic idiopathy to horse substance — exists, an 
urticarial patch sometimes progressing to a vesicular eruption with a sur- 
rounding area of erythema. This usually occurs within half an hour, but is 
occasionally delayed. If anaphylaxis be demonstrated, the patient should 
be desensitised. If time be not of paramount importance, 0-025 c.c. of anti- 
toxin is administered subcutaneously, and the amount is doubled every 
half hour. After 1 c.c. has been given, subsequent doses are given intraven- 
ously until 25 c.c. in all have been administered. If any reaction follows a 
dose, that same' dose is repeated in half an hour. When serum is being given 
to a patient whose idiosyncrasy is unknown, 1 c.c. of 1 in 1000 adrenaline 
in a syringe should be at hand lest symptoms of anaphylaxis should 
appear. A similar method of desensitisation may be carried out for patients 
allergic to liver extract, etc. 

Serum sickness . — The use of horse serum, whether normal or immunised, 
and especially when given by the subcutaneous route, often leads to certain 
symptoms of a non-specific character on or about the eighth day after the 
first dose has been administered. These symptoms consist of an urtic arial 
rash, with pruritus which may be very troublesome, mild pyrexia, pain in 
and swelling of the joints and some malaise. The urticaria may be con- 
centrated about the site of injection of the serum, or it may be generalised. 
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There may be local or general oedema, but the latter is uucommon ; so, too, 
are alb umin uria and swelling of the lymph glands, in some cases the local 
urticaria appears much earlier than the eighth day ; it may appear within a 
few hours of the initial puncture, the more general symptoms showing them- 
selves towards the end of the week. “ Serum sickness ” is rarely serious. 
Treatment is by anti-pruritic lotions, such as saturated bicarbonate of soda 
solution, or dilute carbolic acid (1 : 100) or lotio calaminco co, and by aspirin 
internally. It may be added that if the joint symptoms precede the rash — a 
rare event — some difficulty may arise in diagnosis. 


THE FILTRABLE VIRUSES 


A number of human diseases, examples of which arc small-pox, rabies, 
yellow fever, chicken-pox, measles and epidemic poliomyelitis, are now known 
to be caused by ultra - microscopic viruses, and, arguing from analogy, 
encephalitis lethargica is thought to belong to the group, though proof is 
still lacking. 

As a rule, these viruses measure less than 250 /x,u, and sonic of them measure 
much less. Particles less than 250 /x/x cannot be resolved by ordinary micro- 
scopes, though Barnard, by the use of a short-wave ultra-violet light and lens 
systems of quartz has resolved objects as minute as 75 n/i. Great diversity 
of size occurs amongst the viruses. For instance, that of foot-and-mouth 
disease of cattle measures about 12 /x/t, while that of pleuro-pneumonia of 
cattle, which occurs in two forms, measures from 150 /x/x to 250 /x/x. With few 
exceptions, however, the viruses are ultra-microscopic, and will pass through 
filters that fail to pass the ordinary bacteria. The properties of the porcelain 
filters used vary considerably, and other factors besides the actual diameter 
of the pores have to be taken into account. Thus, the substance of the filter 
may adsorb the virus, even though the pores of the filter may be sufficiently 
large for its passage. The flexibility of the virus, and the pressure of filtration 
may also introduce variable factors. It follows, therefore, that the failure 
of a virus to pass through a filter does not necessarily mean that its particles 
are too large. 


Though differing much in size and effects, most of the viruses have charac- 
teristics in common. Many of the diseases caused by filtrable viruses in man 
and animals are highly infectious, very minute doses of virus causing infection 
— an infection that spreads with great rapidity. Many of the virus diseases 
produce special intracellular bodies, termed inclusion bodies. These may 
be restricted to one particular tissue, or may be found in various tissues 
They may occur in the cytoplasm or nuclei of cells, or in both, and vary 
greatly in size. In some diseases the diagnosis can be made histologically by 
the recognition of these bodies, e.g. the Negri bodies in rabies. The fact that 
the inclusion bodies have been seen to develop in vitro in tissue-cultures 

sysSfaS: parasites - in which -»-• 

tj “ dtaa8e “’ SU<>l1 “ 7eU0W papataci 

With the exception of pleuro-pneumonia of cattle, no virus has been 
cultivated m vitro in the absence of growing cells, though many can be 
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propagated in tissue cultures, and on account of this exception, many, if 
not the majority of workers, hold the opinion that pleuro-pneumonia is not 
a virus disease. Generally speaking, therefore, viruses can only be propagated 
by animal passage. 

Most of the viruses produce an active immunity which is very lasting, 
and in some of the diseases immune serum confers passive immunity. In 
measles the injection of immune serum will produce such a degree of passive 
immunity as to prevent an attack of measles in a contact, but such immunity 
is not lasting. If given about 6 days after contact, a modified attack of 
measles of very attenuated type will occur, subsequent to which permanent 
immunity ensues. Valuable clinical results have been claimed by many 
workers from the use of immune serum in the pre-paralytic stage of poliomye- 
litis, but the exact value of the method is difficult to assess. With few 
exceptions all agree that immune serum has no effect when once paralysis 
has supervened. Recent work published by the Rockefeller Institute 
shows that fully inactivated yellow fever virus will not confer immunity. 
Inactivated distemper virus will, however, immunise, and is indeed used as a 
preliminary measure in the prophylaxis of distemper, and inactivated virus 
also confers immunity in cattle plague, fowl plague, rabies, influenza (in 
mice), herpes and some other animal diseases. 

Most of the filtrable viruses are resistant to glycerine, especially at low 
temperature, and remain unaltered for long periods in 50 per cent, thereof 
at 4° C., whereas the lethal effect of glycerine on bacteria generally is well 
known. 

Complement fixation reactions between virus and antibody have been 
shown in many virus infections, and flocculation has been shown in the case 
of variola virus. Ledingham has shown that homogeneous suspensions of 
the elementary corpuscles from vaccinia and fowl-pox are agglutinated by 
the sera of convalescent animals, while normal serum has not this effect. 

The following list comprises some of the human virus diseases under three 
headings : 


1. Certain 


Small-pox. 

Chicken-pox. 

Mumps. 

Yellow Fever. 

Dengue Fever. 

Phlebotomus Fever. 

Rift Valley Fever. 
Lymphogranuloma Inguinale 


Herpes Febrilis. 

Herpes Zoster. 

Infectious Warts. 

Acute Anterior Poliomyelitis. 
Psittacosis. 

Rabies. 

Encephalitis (St. Louis Type) 
Influenza. 


2. Almost Certain 

Measles. Molluscum Contagiosum. 

Encephalitis Lethargica. Rubella. 


Common Cold. 


3. Possible 
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BACTERIOPHAGE 

In cultures of bacteria certain areas of transparence, increasing at the 
expense of the growth, have been recognised for years by bacteriologists, 
but had not attracted much attention, being dismissed ns due to autolysis, 
until, in 1915, Twort found that the process could be transferred to fresh 
cultures indefinitely. He also showed that the lytic principle could be 
transferred in filtrates free of bacteria. He discussed the possibility of an 
ultra-microscopic virus being responsible. 

D’Herelle, in 1917, carried out an important research on the phenomenon, 
and maintained that the lysis was due to an ultra-microscopic virus, to which 
he gave the name “ Bacteriophage.” 

Much controversy has arisen as to the true nature of bacteriophage, two 
main opinions emerging — (1) that it is a living ultra-microscopic virus, and 
(2) that it is a ferment supplied by the bacteria themselves. All authorities 
appear to agree that the actual lytic agent is an enzyme, but disagree as to 
the origin of the enzyme. 

Bacteriophage is very resistant to many influences deleterious to bacteria. 
Many specimens require 75° C. for half an hour to ensure destruction. Pieces 
sealed up in tubes for more than a year may still show bacteriophage. 
D’Herelle found it withstood 1 in 200 perchloride of mercury and 1 in 100 
carbolic for 3 days. 

Usually a bacteriophage to one organism has no effect upon a different 
variety, though a certain amount of overlapping with allied strains occurs. 

Bacteriophage can act as an antigen, and when injected into an animal 
produces an antiserum which inhibits the lytic action. 

John Matthews. 

Hordep.. 

A. E. Gow. 


PENICILLIN 

Penicillin is the name given by Fleming in 1929 to an antibacterial 
substance produced by a species of mould (Penicillium Notatum), which in 
1929 contaminated a culture plate which had been planted with staphylococci. 
Fleming noticed that around the mould colony the staphylococcal colonies 
were undergoing lysis, and so he grew the mould in pure culture and studied 
the properties of the antibacterial substance — penicillin. Since that time 
penicillin has been used in the laboratory for differential culture, but early 
attempts to extract the active principle failed, and it was not till 1939 that 
Chain, Morey and their co-workers, at Oxford, succeeded in concentrating 
the penicillin sufficiently to reveal its remarkable chemotherapeutic properties. 

Many other moulds have been tested, and besides P. notatum other 
-members of the Chxysogenum group have been shown to produce penicillin 
but not so satisfactorily as P. notatum, and it is from this that all penic illin 
is manufactured. r 

The penicillin issued for treatment is a yellow powder, consisting of 30 
to 50 per cent, of the sodium or calcium salt. It is very soluble in water, 
but the solutions are unstable and must be preserved ’ in the refrigerator 
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The strength of the penicillin and its dosage is calculated in terms of the 
Oxford Unit, a standard assessed by comparison -with a standard product. 

P enicillin exerts the most extraordinary antiseptio powers against the 
gram-positive species of bacteria, notably the pneumococci, the streptococci, 
and the staphylococci, and in regard to the last organism its powers are 
much greater than those of the sulphonamides — indeed, pure penicillin can 
inhibit the growth of staphylococci even when its concentration is as little 
as 1 in 50,000,000. This antibacterial substance has also proved highly 
successful with the gram-negative organisms gonococci and meningococci. 

A list of susceptible and insusceptible organisms is as follows : 


Susceptible 

Pneumococci. 

Streptococci. 

Staphylococci. 

The gas-gangrene group of 
organisms. 

B. anthracis. 

C. Diphtheria. 

Actinomyces. 

Spirochaeta Pallida 
Spirillae generally. 

Gonococci. 

Meningococci. 


Insusceptible 

Gram-negative organisms, in general. 
B. typhosus and the salmonella group. 
The viruses in general and Influenza. 
B. Pertussis. 

The brucellas. 

B. pestis. 

V. Cholera. 

B. dysenterise. 

B. pyocyaneus and proteus. 

M. tuberculosis. 

Enterococci. 


Eor penicillin to act, it is necessary to get it in contact with the infective 
bacteria. This can be done by injecting it intravenously, intramuscularly, 
or subcutaneously. It then gets into the blood and reaches the infected 
area, but it is rapidly excreted by the kidney so that injections have to be 
repeated frequently. After intramuscular injection penicillin is at its 
maximum concentration in the blood in 10 or 15 minutes, and therefore 
little is gained by intravenous injections. Probably the most convenient 
method in general is by intramuscular drip. 

The dose is from 60,000 to 120,000 units in 24 hours, administered by 
continuous drip, or three-hourly injections of 15,000 units. 

In addition to its extraordinary antiseptic power, penicillin has two 
other attributes of outstanding value. It is almost non-toxic to the body 
as a whole, the leucocytes and cells of which are in no way affected deleteriously 
by any reasonable concentration of the drug. ’Moreover, penicillin is almost 
completely indifferent to the medium in which it acts, whatever be the 
protein content thereof, acting as well in serum, blood and even in pus, 
as in broth. 


John Matthews, 



SECTION II 

GENERAL INFECTIOUS DISEASES 


A. BACTERIAL DISEASES 

The rnnin results of the invasion and infection of the body by micro- 
organisms are discussed in the section upon infection and immunity. It is 
important to distinguish clearly between “ invasion,” “ infection ” and 
“ intoxication,” and the reader is referred to the section mentioned for the 
consideration of these several processes. 

TOXiEMIA 

This term is applied to the condition of a patient who is absorbing into 
the tissues and circulation toxins elaborated at some local site of microbic 
infection. The diseases caused by the specific microbes of diphtheria and 
tetanus are examples of toxaemia, the sites of infection being in the former 
disease the fauces or larynx, and in the latter disease the damaged tissue 
about a wound or abrasion. The symptoms of toxaemia are variable, and 
depend upon the special affinity that the toxins concerned have for certain 
tissues or organs. There are, therefore, general symptoms common to many 
microbic infections : fever, rigors, malaise, vomiting, pains in the back and 
limbs, headache, sweating, etc. ; and special symptoms, such as are mani- 
fested by an affinity of the toxin for nerve structures (paralyses, spasms, 
delirium, etc.), or for the heart (arryhthmia, tachycardia, cardiac asthenia, 
etc.), and others. 

One form of toxaemia of great importance is that known as Focal Sepsis. 
In this condition there may be few or no symptoms referable to the primary 
local site of infection, yet the resulting toxaemia may manifest itself as 
fibrositis, arthritis, anaemia, rarefaction of bone, loss of weight, pyrexia, 
or a combination of these. In focal sepsis, pyrexia is not a marked feature 
except in some cases of coliform infection of the urinary tract and in a minority 
of dental apical infections. ‘The likely sites for focal sepsis are the nasal 
sinuses, the teeth, the tonsils, the bronchi, the gall-bladder, the app endix , 
the intestinal tract and the genito-urinary tract in both sexes. Chronic 
infection may lurk in certain of these situations even in the absence of gross 
macroscopic lesions. The tonsils, for example, though not enlarged, may 
contain pus or inspissated secretion in their crypts : a scarred and ragged 
tonsil, or one which has venules on its surface is always suspect, especially 
when the lymph node behind the angle of the jaw is palpable. The search 
for focal sepsis must be thorough and systematic, and may necessitate certain 
instrumental investigations, e.g. X-ray examination of the cr anial sinuses, 
of the apices of the teeth and the periodontal membranes ; a cholecystogram ■ 

a catheter fox a specimen of urine ; a speculum for a view of the cervix uteri’ 

la 
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SEPTICAEMIA 

Bacteriological examination of a post-nasal swab, or of the apex of a tooth 
at the time of extraction, or of a catheter specimen of urine, of any uterine 
discharge, of material obtained after prostatic massage, or of the stools, etc., 
may be required. The correct interpretation of the findings from such 
investigations is often difficult. 


SEPTICAEMIA 

Septicaemia is a condition in which the infecting microbe transgresses 
the tissue barrier at the site of local infection and invades the blood stream, 
multiplying therein, and thus continuing the infection in a general manner. 
The mere existence of the microbe in the blood stream is not to be considered 
as necessarily constituting a true septicaemia. Thus we know that during 
the first few days of an attack of typhoid fever, of pneumonia, and of certain 
other diseases, the specific microbe can very often be isolated from the 
circulation by blood culture. The more thoroughly the investigation of 
mierobic infections by blood culture is undertaken, the more patent it becomes 
that at some stage or other the infecting organism exists in the circulation. 
Badericemia is a convenient term by which to express the (temporary) 
existence of micro-organisms in the blood stream in other states than true 
septicaemia. 

There are two main conditions of septicaemia in so far as this is related 
to the local infection. (1) The local infection may be obvious, the septicaemia 
clearly resulting from this ; or (2) no local infection may be discoverable, or 
the local infection may be, at best, merely surmised. Even at a careful 
post-mortem examination the source of local infection may not be manifest 
in some of the cases illustrating this type of septicaemia. 

The microbes chiefly concerned in septicaemia are Staphylococcus aureus, 
Streptococcus pyogenes (vel hcemolyticus) and the pneumococcus. Much less 
commonly the gonococcus, Pfeiffer’s bacillus, the meningococcus, and 
B. pyocyaneus perform this role. 

The local infections tending to lead to sepliccemia are chiefly concerned 
with the throat (streptococcus), the uterus (“ puerperal fevers ”), the sub- 
cutaneous tissues of the hand and foot (infections during operations and post- 
mortem examinations, septic wounds, etc.), and the site of surgical operations 
(post-operative septicaemia). 

Symptoms. — The symptoms in septicaemia vary much ; there is also 
great variation in the intensity and course of the disease. Some of the 
worst cases from the point of view of prognosis are those in which physical 
signs are conspicuous by their absence, whether as regards the site of the local 
infection or as regards the development of secondary lesions (thromboses, 
visceral inflammations, etc.). Thus, in a case of puerperal septicaemia, if a 
careful examination of the pelvic organs reveals no defect in the uterus or its 
adnexa, and if no signs of local concentration of the infecting agent be found 
elsewhere, the case is likely to be one of great anxiety. 

The symptoms include pyrexia, usually considerable in degree, and most 
often intermittent in character. Kigors are not uncommon, though by 
no means constant. The patient is generally free from pain and local dis- 
comforts, but feels exhausted and very ill. The mental state is usually 
normal ; in some cases the. outlook is disproportionately optimistic. Sweats 
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arc common, especially if the pyrexia is markedly intermittent Diarrhea 
mar occur. Some degree of general abdominal distension, is common. The 
spleen may be palpable. The pulse is quickened, the pulse tension lowered, 
and there may be subjective cardiac disturbances related to the tome myo- 
carditis which is an invariable result of the mam pathological process. A 
progressive haemolytic anaemia is one of the most striking ^ features in most 
septicaemias, both clinically and upon examination of the blood, ihe leuco- 
evtcs vary a good deal, and their number constitutes a helpful point m 
prognosis i the smaller tlie count the worse the ^ outlook. Loss of weight is 
not a noticeable symptom, except in cases which become “ chronic,” nor 
must the absence of this feature lead, of itself, to a favourable view as to the 
outlook. Erythemata arc often seen, both diffuse and discrete, especially 
in cases due to streptococcus infection ; they are prone to be evanescent. 
Purpura is not uncommon. Joint pains and swellings are also common, 
and these not seldom disappear without any metastatic abscess formation. 
Pleurisy and pericarditis are not infrequent in staphylococcus infection. 

Prognosis. — The prognosis is serious in all cases of septicaemia, though 
less so now than formerly. This is partly because, as the result of the earlier 
and more extensive use of blood cultures, more cases are recognised, and 
partly because the exploitation of chemotherapy has added useful treatment 
m many instances of the disease. Of serious import are the following : rigors, 
the absence of signs of the local infection, the absence of a leucocytosis, rapid 
progression in the associated anaemia, early dilatation of the heart, vomiting, 
pleurisy, insomnia, and delirium or stupor. 

Treatment (see pp. 17-20). 


PY2EMIA 

When Ecpticjemia is complicated by the formation of multiple abscesses, 
or of multiple foci of tissue necrosis, the clinical condition is conveniently 
spoken of ns pyaemia. 

All pyiemic patients arc septicaemic, but not all septicaemic patients are 
pyrcinic. Some septicaemias tend to be pyaemias from the first, in other 
cases there is a late development of the pyaemia after a period of simple 
septicaemia lnsting for days or, it may be, weeks. In the great majority of 
cases of pyaemia the primary infection is obvious. 

There are three types of pyaemia according to the anatomical distribution 
of the primary infection in relation to the circulation. 

L Systemic venous pywmia . — This is the form which is seen in osteo- 
mj elitis due to Staphylococcus aureus, in suppurating wounds (staphylococcus, 
streptococcus, B. coli, etc.), in suppurations of the urinary and bronchial tracts 
and in suppurating dermatitis and cellulitis. The metastatic abscesses form in 
the i lungs, kidneys, perirenal tissues, joints, bones, and, less often, in the heart 
wall and in the brain. The symptoms are those of a severe septiemmia 
together with those of the disease-processes set up by the focal events just 
referred to. Some of the cases are of long duration, and when this is so the 
patient is apt to become very emaciated. 

„ J; Py wn ^ (suppurating pyIephlebitis).-This is the form of pymmia 
I 7 certain pyogenic infections in the alimentary tract-Kctum, 
colon, appendix, gall-bladder and elsewhere. The infection follows in ascend- 
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ing fashion the radicles of the portal vein, setting up a septic thrombosis 
and ultimately causing multiple abscesses in the liver. The symptoms are 
those of a severe febrile illness with acute or Bubacute abdominal signs, 
moderate jaundice, and an enlarging liver. The diagnosis is sometimes 
diffi cult, but when indubitable the prognosis is extremely grave. The micro- 
organisms concerned are generally of the coliform group, or streptococcus ; 
mixed infection is not uncommon. 

3. Arterial 'pyaemia . — This form of pyaemia is seen in septic endocarditis, 
with which disease it is, for the most part, identical. The focus of primary 
infection, so far as the pysemic process is concerned, is the endocardium, 
and especially of the valves, where colonisation of microbes takes place, 
and whence innumerable septic emboli proceed into the arterial system. 
Seeing that in the great majority of the cases this focus occurs on the left 
side of the heart the emboli, if they set up metastatic areas of infection, do so 
in organs and tissues supplied by the systemic vessels : spleen, brain, kidneys, 
limbs, etc. In the less common instances, where the endocarditic focus is on 
the right side of the heart, the infection being grafted upon a congenital 
lesion, the emboli lodge in the pulmonary vessels, producing multiple infarcts 
in the lung, usually with associated pleurisy. 

The microbes most often causing septic endocarditis are organisms of 
feeble virulence (streptococci of the salivary and faecal groups, or JET. influenza ) ; 
this fact accounts for the infrequency of suppuration in the infarcted areas 
occurring in this disease. When, however, the endocarditis is due to such 
virulent microbes as Staphylococcus aureus and Streptococcus pyogenes , abscess 
formation does occur in the infarcts. 

Treatment (see pp. 17-20). 

TERMINAL INFECTION 

Micro-organisms which are found in the tissues in the course of a post- 
mortem examination are related to them in four different ways : (i) They 
may be the primary infection leading to the disease-process which causes 
death, (ii) They may be present as secondary infection, in association 
with the primary infection, and they may or may not be largely responsible 
for the death of the patient, (iii) They may be present as a “ terminal 
infection,” the disease-process from which the patient suffered being not 
itself manifestly of microbic origin, but one tending to lower the tissue 
resistance to infection. The terminal infection in these cases generally, 
as the name implies, precipitates the lethal event, or actually causes it. 
(iv) They may be present merely as an agonal or sub-mortem invasion, or 
even as a post-mortem invasion. It is necessary carefully to dis tinguish 
between the last two of these relations. The mere isolation of org anisms 
from certain tissues (e.g. the mucoid material of the middle ear) in the post- 
mortem room does not prove that they were present in these situations during 
life, still less that they were operative by way of actual infection. It is even 
doubtful if the cultivation of organisms from the blood of the heart, or from 
the cerebro-spinal fluid, after death, give evidence of infection during life, 
though some authorities consider that it does. Much depends, of course, 
upon the conditions at the time of the investigation. 

Terminal infection does certainly occur, however, in well-recognised form 
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and quite distinct from sub-mortem invasion. The organisms most often 
responsible for the condition arc the less virulent strains of streptococci 
(S. salharius and S. faccaUs), the colifonn group, staphylococci and the 
tubercle bacillus. B. prolcus and B. aerogenes capsulalus are also found 

to operate in this manner at times. 

The disease-processes in which terminal infection frequently occurs are 
cirrhosis of the liver, granular kidney, diabetes, leukemia and morbus cordis. 
There is a latent form of septic endocarditis (most often streptococcal m 
origin) which is also of the nature of a terminal infection. Serous membrane 
tuberculosis, and especially peritonitis, is quite common in cirrhosis of the 
liver. Many of the patients in whom this terminal infection occurs are so 
ill at the time the event arrives that it frequently goes undiscovered, partly 
because their responses to infection are feeble and partly because clinical 
examination is difficult. 


STREPTOCOCCUS INFECTION 

The streptococci form a group of micro-organisms in which the different 
members vary greatly in virulence. They also vary in. their morphological 
and cultural features and in their biochemical reactions. There is, there- 
fore, no little difficulty experienced in any effort at successful classification. 
Broadly speaking, there are two main groups of the microbe. (1) There 
is the highly virulent group called Streptococcus pyogenes to which the 
alternative name Streptococcus hccmolyticus is applied, on account of its 
property of hsemolysing when cultivated on blood-agar. (2) And there 
is the more feebly virulent group S. viridans including the variants S. sali- 
varius and S. fcccah's of some authorities. The first type is usually seen 
in long ami curling chains wLcn recently isolated, and the second is 
usually seen in short chains of two, four, or some number of relatively 
few members. 

S. pyogenes (vel S. erysipdatosus ; S, hmmolytievs } is the causative 
microl>c in erysipelas, in acute abscess formation, in acute cellulitis and 
lymphangitis, in severe operation and post-mortem infections when these are 
of streptococcus origin, and in the more virulent streptococcus infections 
complicating the puerperiura, influenza, scarlet fever, and some other specific 
fevers. 

S. vrndans (S. salivarius and S. fcccalis ) is found in association with 
pyorrhoea alveolaris, with secondary streptococcus infection in rheumatic 
fever, with arthritis occurring in connection with focal infections, and with 
most chronic and subchronic infections of streptococcal origin. The strepto- 
cocci found in the heart valves, and in the blood stream in cases of subacute 
septic endocarditis, are for the most part of this nature. 

The clinical results oj streptococcus infection vary according as the infection 
w by the first, or by the second of these types of the microbe. In infection by 
S. hetmahjticus the disease-process is usually acute and often fulminant. 
Septicaemia results not infrequently, and pysemia is not uncommon. If 
endocarditis results from the infection and embolism occurs, the infarcts 
suppurate. In infection by S, viridans the disease-process is prone to be 
chronic, or at most subacute. Septicremia is uncommon, except in association 
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with endocarditis, in which condition embolic infarcts proceed to coagulative 
necrosis, but not to abscess formation. 

Treatment (see below). 


TREATMENT OF THE FOREGOING INFECTIVE PROCESSES 

A. General Measures. — These include rest, ample nutritious diet, 
abundant fresh air, the control of fever by hydrotherapeutic meanB, and the 
maintenance of a cheerful outlook in the patient and in his medical attendant. 
The nursing of these “ septic ” patients is of great importance, and experi- 
ence of similar cases is a great asset. 

B. Drugs. — Formerly very intractable, many of these diseases have 
recently come largely under control by the use of the sulphonamide group 
of bacteriostatic drugs. Sulphanilamide ; sulfanilamide, U.S.P. ; (colsulanyde ; 
prontosil album; streptocide ; sulphonamide P.) is the more efficient drug 
in combating infection due to streptococcus hsemolyticus. ■ Sulphapyridine 
(Degenan ; M. & B. 693) is especially useful against the pneumococcus and 
the gonococcus. Meningococcus and coliform infections, other than the 
typhoid group, respond well to either. Infections due to staphylococcus 
aureus are frequently controlled by sulphathiazole ; streptococcus viridans 
has so far resisted this group of drugs. Whatever preparation is chosen it 
should be given intensively and the oral route is to be preferred whenever 
possible. In most cases the following scheme applies for an adult : grm. 2 
of the drug are given as an initial dose, followed by grm. 1-5 every 4 hours 
for 2 to 3 days, then grm. 1 four-hourly for 2 days, and finally grm. 1 six- 
hourly for 2 days. Children in proportion to their weight have a higher 
tolerance than adults ; up to the age of 3 years each dose may be grm. 0-5, 
at the age of 12, grm. 1 may be given. 

The administration of a sulphonamide should not be prolonged beyond 
the seventh day, or 2 to 3 days after the fever has subsided. Sulphadi- 
methylpyrimidine (“ sulphamezathine ”) is more rapidly absorbed and less 
rapidly excreted, and so the requisite blood concentration may be maintained 
by less frequent doses. The initial dose of grm. 4 is succeeded by grm. 2 
every six hours. In fulminating cases the intravenous route is chosen, at 
any rate for the initial dose ; sodium sulphonamide must not be injected into 
the theca. 

Cyanosis consequent on the administration of sulphanilamide may be due 
either to methaamoglobinaamia or to sulphsemoglobinoemia, the latter being 
more frequent ; when following sulphapyridine (Dagenan ; M. and B. 693) 
it is usually the result of metheemoglobinsemia (Campbell and Morgan), 
Methylene blue, 0*5 grm. in cachet twice daily by mouth, will diminish cyanosis 
due to methsemoglobin but is without effect on sulphsmoglobin, which may 
persist for several weeks after the drug has been discontinued. Phenacetin, 
and other similar drugs, which may produce methsemoglobin should not be 
prescribed at the same time as a member of this group ; aspirin may be 
employed to relieve pain. Vomiting is often troublesome ; it may be relieved 
by draughts of sodium bicarbonate solution. Occasionally it is so severe that 
administration of the drug by mouth must be (temporarily) abandoned in 
favour of the intravenous injection of the soluble sodium salt in 10 per cent. 
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folution. Urticaria ami morbilliform eruptions may occur. Tachypncea 
and hrcmaturia arc seldom serious complications, but the development 
of acute hremolvtic anemia or of agranulocytosis calls for immediate sus- 
pension of the drug. It has been noted that pyrexia may persist after an 
acute febrile illness has seemingly responded successfully to this form of 
chemotherapy, or follow a brief apyrexial period — a sulphonamide fever 
which settles’ when the drug is stopped. Should it be necessary to suspend 
sulphonamide therapy on account of any untoward reaction to the drug, 
fluids must be pushed by mouth to aid excretion, and sufficient alkali given to 
maintain the urine alkaline in reaction. .... 

A recent addition to the chemotherapy of coccal infections is penicillin. 
Its range of effective action is wide, but not all strains of these organisms are 
sensitive to it. With this qualification, penicillin is indicated in any case 
which proves to be resistant to sulphonamide. It must be administered by 
intramuscular or intravenous injection, as it is inactivated by the acid of the 
gastric juice and by enzymes from coliform bacilli in the rectum. 

To control the progressive ancemia, over and above the general measures, 
arsenic is perhaps the most useful remedy ; it may be given conveniently 
ns sodium cacodylate, gr. 1, once or twice daily, in the form of intramuscular 
injection. The writers often combine it with nucleic acid, a useful stimulant 
to leucocytosis, in the following formula : 

R Sod. cacodylatis, gr. 1. 

Ac. nucleici (sat.) ad min. 15. 

Iu agranulocytosis the intramuscular injection of 10 c.c. of pentnucleotide 
is indicated ; the injection must be made very slowly and may be given 
twice in the 21 hours. 

C. Surgery. — All abscesses developing in the course of a pyaemia must 
be drained forthwith, cither by aspiration or by free incision, the former for 
preference and, if practicable, especially in patients who are very ill. When 
dental extractions arc indicated in the treatment of focal sepsis, not more 
than two or three teeth should be extracted at one sitting ; a local anaesthetic 
should not be employed save when regional injection (nerve block) is possible. 
In such a case the 6itc of injection must be at some distance from the site 
of sepsis, as there is grave danger of spreading sepsis by injecting into a septic 
t jssue. Experience proves it to bo most unwise to remove teeth at the same 
time that the patient is undergoing any other surgical operation. 

D. Traxsfusiox of Bx.ooi>. — This measure is often most helpful, 
especially to combat severe anosmia, or so to improve the patient’s general 
condition that he may be in a better state to derive benefit from other 
remedies. 

. E. Specific Therapy, — Pleasures which may be used to combat the infec- 
tion by way of immune therapy are, it goes without saying, of much greater 
theoretical importance than those which act non-specifically. Unfortunately 
our knowledge of efficient specific remedies grows very slowly, and there are 
many gaps and guesses in it. All the same, careful consideration should be 
given in every case to the nature of the infection, and to the question if some 
iorm oi specific treatment, whether by immune serum or by vaccine, or by 
both, may not be of service. 3 
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1. Streptococcus Infection. 

(а) Haemolytic streptococcus infections . — These include acute septicaemia, 
puerperal fever, certain complications of scarlet fever, erysipelas and acute 
cellulitis, in which “ scarlet fever ” antitoxin serum and sensitised Streptococcus 
pyogenes vaccine are the agents now chiefly used in immuno-therapy. Scarlet 
fever antitoxin has largely replaced the original Streptococcus pyogenes 
antiserum, but if no benefit is observed after the use of the former remedy 
recourse should be had to the latter. Concentrated serum should be given as 
early as possible : 10 or 20 c.c. intramuscularly, repeating 10 c.c. eight 
hourly as need be. Sensitised vaccine is made from strains of S. pyogenes 
recently isolated from several sources, and may be given in doses of 100, 250 
and 500 millions subcutaneously on three successive days. 

(б) Streptococcus viridans infections . — These are not amenable to serum 
treatment. These organisms are frequently concerned in the fetiology of 
focal sepsis. When pyorrhoea alveolaris is the cause of focal infection, the 
material from which the vaccine is prepared is to be taken from the ajiex 
of an infected tooth immediately after extraction, and not from pus lying 
about the neck of the tooth which is always the nidus of secondary infections, 
erroneously thought to be causative of the condition. The initial dose may 
well be 5 million cocci, followed at intervals of 7 to 10 days by gradually 
increasing doses — 10, 25, 50 and 100 million cocci. Even larger doses may be 
profitably given should no “ reactions ” occur. 

Fibrositis, arthritis and allied conditions . — In embarking on the treatment 
by vaccine therapy it has to be realised that Buch treatment will be brief or 
long according to the time the lesions have existed. In this connection, 
moreover, it should be borne in mind that even if the lesions are not of long 
standing, the toxaemia leading to those lesions may be of much longer standing 
than at first Buspected. 

2. Staphylococcus Infections. 

Chronic local > infections . — These consist of boils, carbuncles, pustular 
acne, onychia, sycosis, otitis media (sometimes), eczema (sometimes), ciliary 
blepharitis, suppurating Meibomian cyst and certain discharging sinuses. 
Furunculosis and certain other staphylococcal infections were the first to be 
treated systematically by Wright’s method of specific inoculation, and, as 
a class, these infections yield, with care, fairly satisfactory results. 

A guarded prognosis must, however, be given in connection with each 
of the other forms of staphylococcus infection. And in all the cases care 
must be exercised to see that the general points in treatment are receiving 
attention. If these be omitted, failures will frequently be met with in those 
cases in which the infective factor is not very dominant. In acne, for example, 
it is unlikely that vaccines alone will affect a cure if local measures be omitted. 
Here, as always, the inoculations must be regarded as adjuncts to the general 
programme of treatment, not as a substitute for it. 

In the case of suppurating wounds or sinuses, vaccine treatment should 
never be expected to take the place of efficient drainage, which must in all 
cases be secured in the first instance. 

In the matter of dosage most workers agree in using a dose of 100 million 
in beginning the treatment of a straightforward case. If improvement follows, 
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this i.s succeeded by doses of 250 to 300 million with intervals of 8 to 10 days. 
The supplementary use of toxoid is sometimes helpful. Relapses are quite 
common, and require a good deal of careful management. Either the doses 
arc not sufficiently large, or the inoculations are repeated too frequently. 
Each ca e c must he considered on its merits. In the experience of the writers 
there is often a tendency to stop the treatment too early. It is often of value 
to “ space ’’ the doses more widely ns the treatment proceeds. 

In the treatment of acne, a similar plan may be followed, or a mixed 
vaccine of staphylococcus and the “ acne bacillus ” employed. In sycosis 
the response to these doses is only satisfactory if the case is treated early. 
If it is of somo standing, and much induration is present, the vaccine should be 
tentatively increased to 2000, 5000 and even to 8000 million cocci. The 
same rule applies to many cases of chronic aone. Once more, let it be urged 
that it is courting disappointment to neglect necessary methods of treatment 
when dealing with these chronic sldn infections. 

It has become customary to employ stock vaccines in the treatment 
of furunculosis and other staphylococcus infections, and, as Btaphylococci 
appear to differ little in the matter of strains, the sucoesB of this convention 
justifies the practice. If, however, success is not attending the treatment, 
an autogenous vaccine should in all cases be obtained. This is perhaps 
more important if the infection is due to S. aureus than if to S. albus. 

Acute local infections . — A single dose of vaccine certainly tends to cause 
an ncutc boil or carbuncle to abort, but it should be administered early to Beoure 
this effect. The dose chosen is usually 1000 million of mixed Btaphylococci. 
Care must, of course, be taken to give no dose of this size in the presence of 
any constitutional symptoms which may indicate a general infection. But 
a general infection may quite probably be avoided by the above-mentioned 
prompt treatment. In the case of boils of the external auditory meatus and 
other very painful situations, the more rapid development and consequent 
resolution of the lesion following administration of a vaccine are of consider- 
able advantage. 

Foisoncd fingers and acute abscesses due to staphylococcus infection 
require much smaller doses. They are best treated by (say) 50 to 100 million 
cocci, with 3 or 4 days’ interval. 


ERYSIPELAS 

Definition. — An acute specific disease, due to infection of the skin 
by Streptococcus pyogenes, leading to local dermatitis and constitutional 
symptoms, of which fever and toxsemia are the most prominent. 

^Etiological Factors. — Infection by S. pyogenes is certainly the essential 
factor. The more carefully the cases are examined and the patients questioned 
the more certain it becomes that in the great majority of them some abrasion, 
U may be very slight, is present in the skin at the site of infection. This 
abrasion may be an actual wound, whether of a surgical operation or not. 
More often it is less apparent— a scratch, an insect bite, the chafing of a foot 
by a badly fitt mg shoe, etc. Contact by the human hand during the infliction 
ol these slight injuries is not uncommonly a feature in the case. 

* JSPew® con ditions seem to contribute to the incidence of the disease, 
such as defective sanitation and ventilation in public institutions. Formerly 
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the disease was life, almost epidemic, in hospitals, and chiefly amongst the 
surgical patients. During the puerperium a woman is prone to erysipelatous 
infection. 

The disease is said to have a seasonal incidence (January to May), and 
Newsholme showed that the curves of its prevalence conformed somewhat 
to those of scarlet fever and acute rheumatism. We do not know, however, 
the reasons for this. 

The disease is more co mm on in women than in men, perhaps because 
of the puerperal cases. Alcoholism is a great predisposing factor. Gout 
is another factor rather commonly present. 

Symptoms. — There is an incubation period of some 2 to 5 dayB. The 
onset is usually abrupt,' often with a rigor (or a convulsion in little children) 
and a sharp riBe of temperature — 102° to 103° F. In severe cases the patient 
suffers from malaise, aching pains about the body, and headache. The 
headache may be so severe as to mislead the observer into thinking there 
is some cerebral infection (e.g. meningitis). Delirium may be present, 
rendering the doubt still greater. If, as is sometimes the caBe, the local 
lesion is not apparent to the patient, or is not discovered on examination, 
the case may be very obscure indeed. But in the majority of instances there 
is a feeling of heat, tightness, or pain at the site of infection, leading to the 
recognition of the dermatitis. The inflammation usually appears during 
the second day — the sldn is red, hot to the hand, slightly raised, with a 
spreading margin upon which there may be minute vesicles containing clear 
or turbid fluid. The area spreads rapidly, and becomes oedematous, the 
degree of this latter effect varying with the situation of the inflammation. 
If this is the face, the oedema is marked, especially if the eyelids and lips 
are involved : the whole face may then be greatly swollen and the patient’s 
features scarcely recognisable. On the limbs there iB frequently present 
some degree of lymphangitis — red streaks, more or less continuous, stretching 
upwards towards the groin or axilla, in which situations the lymph glands 
are frequently swollen, painful and tender. When the dermatitis is fully 
developed the vesicles already referred to may become blebB of considerable size. 

In less severe cases the constitutional disturbance may be much milder, 
but bo long aB the diagnosis is definite the development of serious symptoms 
must always be regarded as possible, especially if the patient be elderly or 
debilitated. 

The course of the disease varies considerably. If uninterrupted by 
specific treatment it lasts from 1 to 3 weeks. There is a rare type of recurring 
erysipelas in which the same area of skin is involved again and again. One 
or other of the lower extremities, or the face, is the common site ; in the latter 
case alcohol is a disposing factor. Though the immediate response to chemo- 
therapy may be satisfactory in thiB type, drugs do not confer immunity. 

Complications. — Albuminuria is not uncommon in all cases in which the 
temperature is high. Signs of nephritis supervene in not a few severe cases ; 
when this is so the question should arise as to the previous integrity of the 
kidney. (Edema of the larynx is a rare complication ; spread of the inflamma- 
tion from the face to the orbit is less uncommon, and in this event menin gi tis 
is to be feared. Pneumonia sometimes occurs, again in debilitated, elderly 
or alcoholic subjeots. Septicaemia, it may be with a fulminating form of 
Beptic endocarditis, is another serious possibility. 
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Diagnosis.— Reference has already been made to those cases in which 
the real nature of the disease is masked by the severity of the general invasion 
svmptoms and the non-discovery of the Bldn lesion. Apart from such 
instances the diagnosis is rarely difficult if the examination be carefully 
conducted. The presence of even the smallest vesicle in association with 
a suspicious red area of skin should be investigated by piercing it with 
a very fine capillary glass tube and filming and cultivating the contents, 
even u these seem to the naked eye to be almost clear fluid. The discovery 
of a long-chained streptococcus in the films not only establishes the diagnosis, 
it enables the practitioner to adopt prompt measures of treatment. 

Prognosis. — The disease is very fatal in infants and in old people. It 
is dangerous in alcoholics, nephritics and the plethoric gouty type of patient. 
In all others the outlook is good, especially since the introduction of sulphona- 
midc treatment. But septiccemia is of pave omen, and if associated with 
endocarditis it is always fatal. Meningitis, following orbital cellulitis and 
ophthalmia, is scarcely less lethal. The occurrence of acute nephritis, of 
cellulitis of the neck or of pneumonia, though all of these give rise to great 
anxiety, docs not render the case hopeless. 

Treatment. — Prophylactic. — The patient should be isolated, and the 
greatest care should be taken in nursing, as well as in all the examinations 
made by the medical attendant. The sick-room should be large and well 
ventilated. 

Curative. — (i) Local measures . — Various applications are in use. Perhaps 
one of the best is ichthammol ointment (25 per cent.), though this haB 
the disadvantage that it somewhat obscures the local signs. A lotion of 
perchloridc of mercury (1 in 4000), continuously applied on linen strips, is 
free from this objection. The old method of painting the spreading edge of 
the dermatitis, and the healthy skin around it, with tincture of iodine, has 
many advocates. In erysipelas of the face the eyes should be protected 
by a few drops of mild silver protein (argyrol) (5 per cent.) applied two or 
three times in the 24 hours. 

(ii) General measures . — Sulphonamide therapy should be employed 
immediately the disease is diagposed. (For scheme of dosage, see p. 17.) 
Full diet is allowed, provided it can be digested. In severe cases ample 
fluid must be given, as to all “ septic ” diseases. Volatile stimulants (brandy) 
arc indicated whenever the constitutional symptoms are severe and the 
heart flags. Febrifuge drugs are best avoided, the temperature being con- 
trolled by hydrotherapeutic or aerotherapeutic methods. 

(iii) Immune therapy.— The use of umvalent S. pyogenes serum, preferably 
concentrated, and in certain cases the use of “ scarlet-fever antitoxin,” in 
combination with sensitised S. pyogenes vaccine, should be considered in all 
cases in which sulphonamide treatment is not proving successful. 

(iv) X-ray treatment has been successfully exploited. 


GONOCOCCUS INFECTION 

The gonococcus is a small diplococcus, having its two adjacent surfaces 
flattened or slightly concave, with a small oval interval between them, 
it is u ram-negative in its staining reaction, and, when seen in exudates and in 
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tissues, it is very largely intracellular in distribution, and eosinophil cells are 
commonly present in the pus — helpful features in diagnosis. The gonococcus 
is a very strict parasite, being dependent for spread upon direct transference 
from host to host. It probably does not live outside the human body for 
many hours. 

Modes of Infection. — Sexual intercourse is by far the most common and 
important mode of infection. Contamination of the conjunctival Bac of the 
newborn infant by infected vaginal secretions is another important way by 
which the organism is ’transmitted. Least often, accidental contamination 
sometimes occurs from infected material, either of the vagina in little children 
or of the eyes in children or adults. 

Chabaoters of Gonococcus Infection. — Perhaps the most peculiar, and 
certainly the most important, feature of gonococcus infection is its obstinate 
persistence. This organism is, relatively to many others, responsible for 
few deaths as the direct result of acute infection, but this low mortality ratio 
is compensated by a high degree of morbidity incidence. Once the invasion 
of gonococci has led to definite tissue infection, this is prone to become very 
intractable, resisting the most persevering and thorough efforts at defeating 
it. Gonococcus infection is too often measured by years rather than months, 
though there are oft-times intervals of comparative freedom from toxic effects 
upon the infected organs. Such a lesion as acute iritis, for example, may 
appear in the subject of old gonococcus infection, several years after the 
primary invasion, and the evidence that the inflammation iB due to thiB 
source may be unimpeachable. The writer has known this to happen fourteen 
years after the primary urethritis. But it is sometimes very difficult to 
exclude a recurrence of the initial infection. 

Once the inflammatory response to infection haB passed the urethral 
stage, it is often very difficult 'to obtain direct bacteriological evidence of the 
nature of a suspected gonococcus infection. The number of organisms 
concerned may be small, they are often deeply embedded in the tissue spaces 
and cells, and they may not be shed into any effusions or secretions that 
chance to be available for clinico-pathological investigation. As yet, the 
indirect diagnostic methods (agglutination, complement fixation, etc.) 
are scarcely of sufficient trustworthiness to supply the data left lacking by . 
the negative direct bacteriological results referred to. 

Secondary infection, especially by staphylococci, streptococci and 
diphtheroid organisms is very common. 

Clinical Results of Gonococcus Infection. — These may be considered 
under three headings : the results of the primary infection, the results of the 
zone of immediate spread, and the results of general dissemination. 

(i) The results of the primary infection. — These are acute and chronic 
urethritis (with gleet) ; cervicitis ; and conjunctivitis. These lesions do 
not come under consideration in a text-book of medicine. 

(ii) The results in the zone of immediate spread. — These include peri- 
urethritis (and abscess), prostatitis, epididymitis and vesiculitis in the male ; 
salpingitis with salpingo-ovaritis in the female ; and cystitis in both sexes. 
In both sexes, again, the peritoneum may become infected locally, a much 
more common and important event in females than in males, as might be 
expected for anatomical reasons. Indeed, in women, varying grades of 
pelvic peritonitis, with plastic inflammatory changes, constitute perhaps the 
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crcalcst banc of gonococcus infection, both from the physician’s and the 
surgeon’s point of view. Chronic ill-health, adhesions that permanently 
handicap the functions of the pelvic viscera, and acquired sterility are 
amongst the disabilities accruing therefrom. In the male, late results of 
infection are scarcely less serious by way of nemesis : urethral stricture, 
chronic prostatitis, “ ascending ” pyelitis and secondary coliform infection 
of the urinary tract. 

(iii) The results of general blood infection . — These may be subdivided into 
a true gcpticaunia and pyaemic manifestations. 

(а) Scpliccunia, though rare, has been definitely established clinically 
and clinico-pathologically, both in America (Thayer, Blumer, Ahmann) 
and in England (Horder). Endocarditis, of a progressive and “ ulcerating ” 
form, is present in most of the cases, and, though recovery has taken place in 
one or two known instances, the disease is generally lethal. Diagnosis 
turns upon the isolation of the organism from the blood stream in a case 
presenting the clinical features of septicemia. 

(б) Pgccmic manifestations . — Of these the most important is gonorrhoeal 
rheumatism, with associated arthritis, fibrositis, teno-synovitis and allied 
lesions (see pp. 1371-1374). Gonorrhoeal rheumatism must be considered to 
be n form of gonococcus pyaemia, at least when seen in its acute and sub- 
acuto types. The organism has been recovered from the affected joint s*in a 
large number of the cases, and in a few from the blood Btream aB well aB 
from the joints. Spondylitis deformans has been traced to (old) gonococcus 
infection in a considerable proportion of cases. 

Pericarditis and pleurisy have both been described as remote results of 
gonococcus infection. 

Iritis, already referred to, is prone to be of the recurrent type. It is 
often ascribed to syphilis when it is much more probably of gonorrhoeal 
origin. 

Treatment. — In acute infections the use of Bulpkapyridine has proved 
very successful. In chronic infections the same remedy should be given a 
thorough trial, but the results arc much less favourable. The bacteriostatic 
effect of penicillin on sensitive strains of the gonococcus is high. Antigen 
therapy may be cautiously attempted. 


COLIFORM BACILLUS INFECTIONS 

Continued and extended observations, made possible by the introduction 
of newer differential bacteriological methods, have resulted in the recognition 
of a large and important group of bacilli, called the coliform group, including 
members which differ as widely in pathogenicity as these two originally 
described bacteria, but also including the organisms of bacillary dysentery, 
the paratyphoid organisms, the various bacilli causing “food-poisoning,” 
such as the Aertryckc bacillus, B. enteritidis of Gaertner, B. suiveslifer and 
others. r J 

. Modes of Infection. — In health, coliform bacilli are confined to the 
intestine. Die modes of infection of parts of the body other than the bowel 
are at times very apparent, at others obscure. Of any particular tissue there 
are three possible routes of infection : (1) The direct route, that is, by the 
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immediate transference from the bowel to the infected area ; (2) by the 
lymphatics ; and (3) by the' blood stream . In some infections, e.g. of the gall- 
bladder, pericolic tissues, pelvic cellular tissue, etc., the direct route is no 
doubt the one generally followed. Of the two indirect routes, however, 
some doubt exists as to the more likely one in certain cases, such as infection 
of the urinary tract especially ; in some instances of this latter important 
condition it is clear that invasion takes place again, directly, through the 
urethra. The cystitis which still occasionally follows the use of the Catheter 
illustrates this ; and the greater frequency of coliform bacillus cystitis in little 
girls than in little boys has been adduced in favour of this route. In the 
acute pyelitis complicating or following typhoid fever, it is highly probable, 
though not certain, that infection proceeds via the blood stream to the kidney, 
and thus to the pelvis. But in those acute primary infections of the urinary 
tract, which are so common in both sexes, the mode of entry of the bacillus 
to the kidney pelvis is problematical. 

Sites op Infection. — The sites of infection by coliform bacilli are very 
numerous. Mention will only be made here of those which form the basis of 
important disease-processes which demand recognition and treatment in 
practice. 

1. The bowel itself may be the site of infection. This may take place 
(a) because the infecting strain of coliform bacillus has absolute pathogenic 
qualities ; or (6) because the virulence of one or more of the usually sapro- 
phytic strains is increased ; or (c) because the resistance of the mucosa is 
lowered by chemical or physical changes or by infection by another patho- 
genic microbe. From one or more of these factors acute or chronic enteritis , 
enter o-coliiis, or colitis may ensue. Gaertner baoillus poisoning, the result 
of eating contaminated food, is an important instance of (a), and perhaps also 
of (a) combined with (c). Some cases of cholera nostras appear to be due to 
coliform bacillus infection, and probably most sporadic cases of acute colitis. 
There is no great obscurity attaching to these infective processes. In a 
consideration of many cases of chronic colitis, however, the exact role of 
coliform bacilli is very obscure indeed ; and this, even when we exclude a 
large number of cases of bowel defect to which the name colitis should never 
be applied at all. It is probable that many of the patients said to be suffering 
from intestinal intoxication are in reality the subjects of subinfection by 
coliform bacilli. But at present our criteria for judging accurately of such 
a condition are lacking. Mere qualitative bacteriological investigations of 
the faeces in such cases yield at most presumptive evidence, and quantitative 
investigations take us very little farther. We await some method of esti- 
mating tissue infection by the coliform group more constant than agglutina- 
tion, which is rarely present in chronic cases, and is, therefore, of little use 
as a guide. 

2. Gall-bladder sepsis is closely associated with coliform bacillus infection. 
It is commonly held that subinfection of the gall-bladder by this .microbe 
is one of the important factors in the evolution of cholelithiasis. However 
this may be, it is certain that coliform bacilli are frequent infecting agents in 
cholecystitis, both acute and chronic. The fact harmonises with the known 
frequency of gall-bladder infection during typhoid fever. The association of 
conform infection of the urinary tract and of the gall-bladder is of 
common occurrence, and the removal of a gall-bladder which is the seat 
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of chronic inflammation may react favourably upon the coincident urinary 

' mt *&°Appendix inflammations, diverticulitis, pericolic suppuration and 
local peritonitis complicating intestinal conditions, are all of them 
associated with coliform bacillus infection, and in many instances with this 
alone. 

4. The urinary tract is infected with great frequency, with how great 
frequency wc arc only now realising, as the result of systematic cultivation 
of the urine in doubtful cases of the condition, and in obscure cases of illness 
in which no such condition is at first suspected. It is important to note, 
however, that the mere presence of coliform bacilli in the urine — it is assumed 
that catheter specimens only are being dealt with, or that, when this is 
not the case, there is good evidence that the bacilli actually come from the 
bladder— does not establish an actual urinary tract infection. Coliform 
bacilli in the urine may signify one of either of the following conditions : 
(a) The elimination of the bacilli from the body through the kidney, without 
infection either of this organ or of the urinary tract ; this process is usually 
of brief duration, and may be intermittent. ( b ) The excretion of bacilli 
(with pus) from an infected kidney or from some focus of infection adjacent 
to the urinary tract (prostate, urethra, pericolic tissues), (c) True infection 
of the urinary tract (pyelitis, pyelonephritis, cystitis, pyelo-cystitis). 
(d) Bacilluria. 

Concerning (a) and (6) no more need be said in this place, but (c) demands 
more consideration. 

Coliform Bacillus Infection of the Urinary Tract. — The cases met 
with may be conveniently described as falling into three groups. ^ 

(i) Acute cases. — In the majority of these cases the infection appears 
to arise in the pelvis of the kidney ; some are undoubtedly vesical in origin ; 
in not a few it is uncertain where the infection begins. The disease is at 
times quite fulminating in its acuteness, being ushered in by rigors, high 
fever (103° to 105°), delirium and great drowsiness. More often the symp- 
toms arc abrupt and severe, but not alarming. There may be pain and 
tenderness in the loin, and one or other kidney may be tender under bimanual 
examination. But in more cases than not there is a striking absence of 
both physical signs and focal symptoms, so that, unless the existence of the 
disease is borne in mind, and the urine is examined carefully, the patient is 
thought to be suffering from “ influenza.” 

In those cases in which the bladder is, from the first, markedly affected, 
symptoms of dysuria are present — frequency, pain and strangury. Such 
symptoms draw attention, of course, to the nature of the process. 

The urine shows a great range of variations in its features. There may be 
a fairly frank liannaluria, a fact which is not so widely known as it should 
be : coliform bacillus infection is the explanation of a large number of obscure 
cases of hrematuria. The amount of pus is very variable — it may be very 
considerable, or it may be represented only by leucocytes seen on microscopic 
examination. In very severe cases portions of the bladder mucosa may 
be shed in the form of sloughs, but this is uncommon. Like the pus, the 
bacilli vary greatly in the degree to which they are present in the urine ; 
in sonic cases they are so abundant as to constitute by far the greater part 
of the total sediment. The colour and amount of the urine depend upon the 
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degree of pyrexia and the amount of fluid ingested. Constipation is the 
rule, the tongue is generally covered by a creamy fur, and anorexia is common. 
As in so many acute coliform bacillus infections, the mental state tends to 
depression. 

The disease is often a strikingly dramatic one in children ; it is one of 
the few conditions which may be associated with a rigor, and there is a 
maximum of febrile reaction with lassitude>and even stupor, and a minimum 
of serious effect upon the vital organs. It is not very uncommon to see a 
temperature of 105° or 106°, with big intermissions ; the child is very ill 
during the pyrexial stage and comparatively well when the temperature 
falls. Marked drowsiness, even stupor, may occur; such a condition, 
indeed, should raise a suspicion of this infection in the absence of signs of 
meningitis. The disease is not very uncommon even in babies. 

The course of the disease varies much. Prompt recognition of its nature, 
leading to appropriate treatment, usually results in defervescence and the 
disappearance of pus and bacilli from the urine in 7 to M days. But some 
of the cases last many weeks ; it is fair to say that this is not seldom due to 
failure to diagnose the condition, or to employ efficient measures of treatment. 

Relapses are very common even when, with chemotherapy, the urine 
is rendered sterile and the symptoms are relieved. Of complications, prostatitis 
is perhaps the one most often seen ; epididymitis occurs less often, but is a 
very definite condition ; urethritis may occur ; pyelonephritis, especially in 
young children, may be the precursor of renal failure in later life. It is 
interesting to record that epididymitis may be the first symptom of the 
disease. This has, in the past, been frequently mistaken for tuberculosis. 

(ii) Recurrent cases. — A not uncommon type of case is that in which 
symptoms of acute or of subacute infection occur at intervals over a number 
of years, the condition of the patient and of the urine being natural between 
the attacks. Recurring haematuria, thought to be due to acute nephritis, 
to tuberculosis or to calculus, is sometimes due to this condition. The 
probable source of these re-infections in any individual case is the colon. 

(iii) Chronic cases. — These are either (a) the sequelae to acute attacks 
that have never completely resolved ; or (6) they arise insidiously ; or (c) 
they follow instrumental procedures or operations upon the urinary tract ; 
or ( d ) they complicate mechanical defects, such as stricture (acquired or 
congenital), enlarged prostate, and hydronephrosis ; or (e) they occur as 
secondary infections in cases of renal or vesical calculus or of tuberculosis. 

The symptoms in these chronic cases vary greatly. In one group it is 
the general toxic state that is the main feature — a sallow complexion, loss 
of tone, a low blood pressure, colon dyspepsia, headache and backache. 
In another group the local symptoms predominate — increased frequency of 
micturition, which may be extremely trying, pain during or after the act, 
and referred pain and discomfort in the vesical zone. In a third group 
there is little or no interference with health, general or local ; but a vivid 
realisation of the existence of the condition troubles the patient’s min d, 
leading sometimes to a state of bladder neurasthenia. 

The urine in chronic infections shows as much variety as do the symptoms. 
The characteristic “ fishy ” odour is rarely absent ; the reaction is generally 
acid, but infection by B. proteus renders the urine strongly alkaline ; the 
amount of pus present may be very little or may be considerable, but the 
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degree to which the patient is troubled by no means corresponds to the degree 
of pyuria ; mucus is in excess ; bacilli arc constant and, like the pus, are 
very variable in quantity. Hrematuria is uncommon in chronic infections, 
but it is easily induced by instrumental investigation, as are also " flares- 
up,” of the chronic state, with the production of rigors, high fever, severe 
malaise and relative anuria. For this reason, methods of differential diag- 
nosis which do not involve instrumentation should be employed before the 
patient is subjected to cystoscopy or ureteric catheterisation. 

Bacilluria. — This term is properly applied to a urine which is loaded 
with bacilli, but in which there is no pus, or, at most, a few leucocytes seen 
on microscopic examination. It is a state of kidney elimination of bacilli 
rather than a condition of bacillary infection. It is usually, of short duration. 
The appearance of the urine is characteristic : shimmering when agitated 
and viewed by transmitted light. The smell already referred to as so typical 
of colon bacillus urinary infections is usually present here also. 

Other Sites of Coliform Bacillus Infection. 

(i) The uterus and Fallopian lubes are sometimes the site of infection, 
as in puerperal sepsis ; but the infection is then usually a mixed one, with 
streptococci. 

(ii) Some situations quite remote from the bowel arc now and again 
infected by coliform bacilli — the middle ear, the pleura, the bronchial tract, 
bones and joints. Infection of the middle ear occurs as the result of impure 
water in swimming-baths. 

B. coli BEFTiCiEMiA, unless it occurs as a terminal event, in which form it 
is not at all uncommon, is rare. When it does occur, however, it is by no 
means always fatal. Septic endocarditis, due to coliform bacilli, is rarer 
still ; the only cases coming under the writers’ notice have been of the nature 
of a terminal infection. 


Treatment. — The treatment of cases of coliform bacillus infection may be 
considered under three heads — general, local and specific measures. 

I. General Measures. — In all acute cases the patient is kept in bed, bo 
as to ensure rest and warmth. Both of these are essential, and even in 
chronic cases it is of great importance to avoid cold and fatigue. As the 
bourl is the source of nearly all the infections, attention to it is paramount. 
It is quite impossible to Bay in bow many seemingly unlikely cases the 
intestine, and especially the colon, will be found to give the clue to treatment, 
provided the possibility be borne in mind. Especially is this the case in 
acute and subacute cases. To correct constipation is not enough — con- 
stipation may not even be present — efforts must be made to change the 
bowel contents in such a way that they are no longer so good a nidus for 
growth of the bacillus. This is best attained by a diet which is low in total 
protein content ; meat, eggs and raw milk are excluded entirely ; j unke t 
whey, buttermilk and cream being allowed. The following articles of food 
are also allowed : macaroni, boiled rice, raw and cooked fruit, salads, and 
lightly cooked green vegetables, jams, marmalade, honey, cold fat bacon 
and ham, and chicken and white game occasionally. Wholemeal bread and 
oatmeal porridge are recommended. On Buch a diet the consistency of the 
stools soon improves, and they lose their ill-digested appearance: as also 
mucus and sandy deposit, if these were present. They also become much 
less offensive to the smell. Plain drinks are encouraged — preferably between 
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meals. If the case be acute, with considerable pyrexia, the practitioner 
generally considers milk the staple food indicated ; but even in these cases 
it is often possible to demonstrate rapid progress so soon as milk is disallowed. 

The choice of aperients is of great importance. In acute cases, calomel 
is very useful combined with salines. In chronic cases, the most helpful 
form of laxative is of the paraffin and agar-agar type (emuls. paraff. liq. cum 
agar., B.P.C.), supplemented if necessary by a compound aloin pill. 

A course of high colonic irrigations, following the Plombieres method, is 
indicated if mucus persists in the stools despite the above measures. 

In acute cases of infection of the urinary tract with high fever and dysuria, 
full doses of alkalis (sod. bicarb, and pot. cit.) combined with tincture of 
hyoscyamus are helpful for the first 3 or 4 days. Bicarbonate of soda may be 
added to barley water and citrate of potash to lemonade ; the patient is 
encouraged to drink freely of these fluids, at least 3000 c.c. (4 pints) in the 
24 hours. By the time the urine has been strongly alkaline for 3 dayB the 
temperature will most likely have fallen : indeed, if the pyrexia persists 
unabated in such circumstances search Bhould be made for some cause other 
than a coliform infection of the urinary tract to explain it. An alternative 
treatment, and one which should be employed in^any case not responding 
to alkalis, is by the usual scheme adopted with Bifi^honamides. An initial 
dose of 2 gm., followed by 1 gm., two-hourly by day and four-hourly by night 
(i.e. ten doses totalling 11 gm. in 24 hours). This dosage is maintained for 
48-72 hours and then halved for the next 3 days, by which time the urine will 
probably be sterile. In elderly patients with chronic cystitis the infection 
may be kept in check with the aid of 0-5 gm. three times a day on four days a 
week. (For other details of sulphonamide therapy, see pp. 17-18.) 

If for any reason it is judged unwise to administer sulphanilamide 
(sulfanilamide U.S.P.), or if on trial the patient proves intolerant thereof, 
mandelic add should be tried ; with this drug the fluid intake must be 
restricted. Salts of mandelic acid, such as ammonium mandelate, gm. 3 
(grs. 45), given by mouth eveiy 6 hours, diminish the growth of coliform 
organisms, provided the urine is kept highly acid, that is the pH between 5-0 
and 5-5. Acid sodium phosphate, in doses of gm. 2 (grs. 30), should render 
the urine sufficiently acid ; to determine that this is so, to half an inch of 
urine in a test tube add a few drops of methyl-red solution : the resulting 
colour should be pink. Each specimen of urine is so tested, and the dose of 
acid sodium phosphate adjusted accordingly. The treatment may have to be 
maintained for 7-10 days ; recrudescence or recurrence of infection is not 
infrequent and demands a further course. Mandelic acid therapy is contra- 
indicated in all cases of renal failure, as the accompanying acidosis may 
cause a rapid rise in blood urea. 

If these measures fail the hexamine group will do good in proportion as 
the infection is focused in the urinary tract and in the renal pelvis rather 
than in the bladder. To get the greatest service from hexamine in urinary 
tract infections it is best to keep the urine acid, and for this purpose acid 
sodium phosphate is serviceable. It is well to change the hexamine (gm. 0*3 
to 1*6 or grs. 5 to 25 well diluted) for one or other of its derivatives now 
and again, reverting to the hexamine again later : hexamine sodium acetate 
(cystopurin), hexamine with citrate (helmitol), hexyl-resorcinol (caprokol). 
In chronic cholecystitis much larger amounts of hexamine have been 
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employed, up to gm. 14 (grs. 200), given in ten equal doses in the 24 
hours ; it is essential that the reaction of the unne should be maintained 
alkaline lest hcematuria and strangury ensue. 

2. Local Measures. — Local suppurations are, of course, dealt -with 
surgically. Reference has already been made to associated disabilities in 
some cases of urinary infection which also require surgical treatment. In 
bowel infections a useful adjunct in treatment is to endeavour by means of 
posture, massage and efficient supports to improve matters if enteroptosis 

be present. . 

3. Specific Measures. — There remains to be discussed the use of bacillary 
vaccines. These should always be regarded as supplemental to, rather than 
substitutions for, the scheme of therapeusis outlined in (1) and (2). In acute 
cases vaccines arc not indicated. In chronic cases, if vaccines are employed 
they should be given a good trial ; it may be that a streptococcus is associated 
with Ji. coli, in which case an autogenous vaccine of this organism should 
also be given. Sometimes the good effects are striking, at others little or 
nothing is achieved. The vaccine should invariably be autogenous in nature. 



Definition. — Infection of the body by Bacillus tuberculosis, leading to 
lesions which are characterised by tubercles, microscopic or macroscopic, 
themselves undergoing changes leading to caseation, necrosis, ulceration and 
calcification, and hairing in close association with them varying degrees of 
fibrosis. The lesions of tuberculosis form the histological and anatomical 
basis of a large number of diseases which differ according to the organs 
affected, the extent of the lesions and the degree of resistance to infection 
shown by the tissues. 

./Etiology. — The Bacillus Tuberculosis (Koch, 1882). — This is regarded 
by many bacteriologists as a member of the Streptothrix group of micro- 
organisms ; that is to say, the bacillus found in tubercular lesions is considered 
to be the bacillary form of an organism allied to the Streptothrica?. The other 
phases in the life-history of the micro-organism are not met with in the actual 
disease-process, but may be demonstrated in old cultures and in certain ex- 
perimental lesions. This view of the essential nature of the tubercle bacillus 
harmonises with our knowledge of its great power of resistance to various 
destructive agents ; it also explains many of the tissue changes occurring 
in the disease, the latency seen in many cases of infection and the chronicity 
of many others. The bacillus measures 1*5 to 4 g- in length as an average, 
is slender, and when isolated from secretions or tissues is usually 
bent or curved, and tends to lie in small groups. It is “ acid-fast ” 
in its staining reactions, allowing of easy recognition ; but it grows very 
slowly outside the body, requiring special media for the purpose of culture. 
The bacillus is capable of living for several months in dried sputum, and 
may be cultivated, or may be made to cause disease in susceptible animals, 
when obtained from the dust of ordinary living-rooms. The gastric juice 
does not destroy the bacilli, nor does the process of decomposition going on 
m dead tissues over a period of many weeks. The clinical importance of 
t lose facts is obvious. In contrast with these examples of resistance 
may be mentioned the fact that direct sunlight has a rapid lethal effect 
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upon the micro-organism ; so also has a solution of carbolic acid, of 
strength 1 : 20. 

Known differences exist between the bacillus causing tuberculosis in 
man, in cattle, and in birds respectively. The avian form appears to be of 
little importance. The bovine type would appear to cause about 10 per cent, 
of all cases of tuberculosis in man. In children, the bovine type is found 
relatively more often. The human type of bacillus is less virulent to cattle 
than is the bovine type, but — though this cannot be made the subject of 
experiment — the bovine type is probably as virulent to man as is the human 
type. Of young children dying with primary abdominal tuberculosis, the 
fatal lesions, in nearly half of all cases, have been referred to the bovine 
bacillus. Again, in both children and adolescents suffering from tuberculous 
adenitis, a large proportion of the cases examined could be referred to the 
bovine bacillus. Lastly, in lupus, about half of all cases appear to be 
referable to the bovine type of B. tuberculosis (Royal Commission on 
Tuberculosis). 

Sources of Infection. — There are two great sources of infection of 
tuberculosis — phthisical sputa and tuberculous milk. Sources of minor 
importance are urine and fasces containing the bacilli as the result of active 
lesions in the urinary and intestinal tracts, and the flesh of tuberculous cattle 
eaten as meat. But the main source of the infecting bacilli of the human 
type is undoubtedly dried human sputa. Nuttall found that from 2 to 4 
billion bacilli were expectorated in 24 hours by a patient whose phthisis 
was only moderately advanced. These bacilli are scattered freely in dust 
when the sputa become dried, and they lie about the surface of the patient’s 
body, or they are projected directly into the air along with particles of 
moisture when patients cough or sneeze or even speak loudly. 

Of the bovine type of bacillus it is probably not an exaggerated estimate 
to say that some 25 per cent, of all dairy cows in this country are tuberculous. 
In New York, Hess found tubercle bacilli in 16 per cent, of the 107 specimens 
which he examined. 

Modes of Entrance of the Bacillus into the Body. — Although there 
are some other channels and modes of entry that have theoretical interest, 
the two chief ways by which the body is infected are undoubtedly ingestion 
of the bacilli by the alimentary canal and inhalation of them by the respira- 
tory organs. Compared with these two, all other avenues of infection are 
trivial. 

1. Ingestion . — Infection through the intestinal mucosa is considered to be 
the most common mode of production of tuberculosis in children, the main 
Bource of the bacilli being contaminated milk. This conclusion has the 
confirmation of clinical and post-mortem observations, as well as the support 
of experimental work by Behring, Calmette and others. Ghon has adduced 
facts which suggest that, even in little children, infection may be much more 
often brought about by inhalation than was formerly thought. Ghon’s 
observations have been confirmed by Eastwood and Griffith, and by 
Canti. 

Another channel of entry by ingestion is the tonsils ; tubercle bacilli have 
been demonstrated by Hugh Walsham and others to pass through the tonsillar 
tissue to the cervical lymph glands. The tonsils are themselves rarely affected. 

2. Inhalation . — Primary infection by the route of the air passages is 
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difficult of proof and, indeed, some authorities regard it as negligible com- 
pared with (1). The great frequency of respiratory tuberculous lesions, 
however, and the incidence and mortality-ratio of pulmonary tuberculosis 
in ill-ventilated districts and buildings, are points difficult to explain satis- 
factorily without the assumption that in the majority of these cases infection 
take 0 place by inhalation. The sequence of events is considered to be some- 
what as follows. Finely divided droplets carrying the bacillus are inspired 
durin" childhood. The bacilli are conveyed by the lymphatics to the glands 
which become inflamed but, later, heal. A few bacilli escape the gland filter 
and are redistributed by the blood stream in diffuse fashion in the lungs. 
Foci so produced mostly heal, but those near the apex do so less readily, and 
come to constitute the lesions of chronic pulmonary tuberculosis. 

The statistics relative to contagiousness in tuberculosis institutions are 
conflicting. 

3. Inheritance. — Inheritance of tissue-susceptibility to infection by tuber- 
culosis is a definite fact. But inheritance of tuberculosis is problematical, 
if by this is meant the transmission of tubercle bacilli in the spermatozoon 
or in the ovum. In the few cases of “ congenital tuberculosis ” that have 
been authentically described, the transmission has probably been from a 
diseased placenta to the blood of the foetus. 

4. Skin inoculation. — This is of little more than theoretical interest. 
Post-mortem warts ( Verruca necrogenica) are occasionally of tuberculous 
origin. Czerny, the surgeon, reported a couple of eases of inoculation during 
skin transplantation. 

Among other (etiological factors the chief is undoubtedly the inherited 
tissue-susceptibility to infection already referred to. The exact nature of 
tin's susceptibility is not known, but its existence is one of the cardinal 
facts of clinical medicine. Sex seems not to be a factor. Racial differences 
in susceptibility arc noticeable, though the distinction between morbidity- 
incidence and mortality-incidence must be made here— the former is high 
in the Irish, the latter in negroes. In the Jews, though the disease is 
common, the mortality-incidence is low. Trauma is definitely known to 
induce pulmonary infection, or, perhaps it should lie said, pulmonary spread 
of the disease. All occupations tending to inhalation of dusty particles, and 
those which keep the workers in ill-ventilated and badly-lighted rooms and 
places, increase the liability to tuberculosis, especially of the pulmonary 
bind. If bad economic conditions concur with either of these the liability 
is increased. Debility, whether the result of acute illnesses, or caused 
by pregnancy, parturition, prolonged lactation, or exhausting modes of 
life generally, increases a natural susceptibility, and gives an acquired 
susceptibility when no hereditary weakness is present. Tuberculosis is not 
infrequent!}' a. terminal infection in such diseases as diabetes, cirrhosis of the 
liver, leukremin and chronic nerve affections such as tabes dorsalis, etc. 
Recurring and chronic respiratory catarrhs seem at times to lower the local 
resistance to tuberculosis, though it is often matter for comment that so 
man} patients with emphysema, asthma and chronic bronchial catarrh 
Inc for many years without developing pulmonary tuberculosis, provided 
they inbont no special tissue tendency to infection by the bacillus. 

IxcipKNcr. AKH Mortality. — The healthy human body is considered 
to be relatively immune to infection by the bacillus of tuberculosis. Against 
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this statement, however, it must be said that, whether from the ubiquity 
of the causative germ, or from one or more of several factors enumerated in 
the preceding paragraph, some 70 to 80 per cent, of all adult cadavers care- 
fully examined in Western countries show lesions due to the bacillus. It is 
said, too, that one-seventh of the whole race dies as the direct result of 
tuberculosis. The disease is one of “ low resistance,” this being the result 
either of inherited predisposition or of acquired loss of resistance, or of both 
of these. 

The rcsitlls of infection arc of great, variety and of all grades of 
intensity. The variety depends upon the tissues affected, and the route of 
spread of the infection. The intensity depends upon the degree of relative 
virulence shown by the bacillus, and the amount of resistance shown by 
the patient. Tuberculosis may exist without appreciable disturbance to 
health, and the lesions produced may be commensurate almost with the 
whole length of a patient’s life. On the other hand, the infection may cause 
an illness of the most severe character, ldlling the patient in a few weeks. 
The results of infection are described elsewhere in this book under appro- 
priate headings, but general infection leading to the condition termed general 
tuberculosis is included in this article. 

Diagnosis. — T ite Isolation and Recognition of the Bacillus. — 
In all doubtful coses of tuberculosis this is a point of vital importance. 
Clinical evidence of the existence of the disease, however complete it may 
seem to be, must never lack the confirmation of bacteriological proof, 
whenever this is possible. (“ Physical signs are the signs of conditions, 
not of diseases.”) Seeing that the only radical proof of the existence of the 
disease is the demonstration of the bacillus in material derived from the 
patient, attention must first of all be directed to this investigation. By 
comparison with this demonstration, even the most definite " reaction ” to 
one or other of the tuberculin tests, or the most strikingly positive result 
with the complement-fixation method, is untrustworthy. It behoves the 
practitioner, therefore, to watch jealously for any material that may be 
available for bacteriological use, and to be quite certain that such material 
is not obtainable before falling back upon indirect clinico-pathological 
evidence (see below) to support the diagnosis. 

In cases of suspected phthisis, every effort must be made to secure sputa, 
and it may be necessary to check a habit of swallowing expectorated material. 
The single, isolated plug of mucus, which is often expectorated in the early 
morning, should not escape attention. In little children, sputa, as such, are 
usually absent, but if vomiting occurs in association with lung disease the 
vomit should be searched for fragments of sputa. In suspected disease of 
the kidney or urinary tract, the urine must be collected for 24 hours and the 
deposit submitted to examination. Cases of albuminuria or of hccmaluria, in 
which there is not clear evidence of diffuse nephritis, should raise the question 
of tuberculous disease of the kidney. Stomach washings, withdrawn first 
thing in the morning, and the fceces should be scrutinised in doubtful cases of 
tuberculosis of the lung, peritoneum or bowel. If any -puncture-fluid is obtain- 
able — as from the pleura, the spinal theca, or a joint — this is valuable for 
investigation in any patient suspected of tuberculosis. 

The methods of dealing with these materials arc not difficult, though they 
require thoroughness and patience when the bacilli are present in scanty 
2 
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numbers. The very different significance to be attached to a positive as 
against a negative result must never be lost sight of; the _ former affords 
proof of the existence of a tuberculous lesion, the latter gives at most a 
presumptive evidence against it. 

In dealing with sputa, the original carbol-fuchsin method of Ziehl-Neelsen 
should first be tried. If the results, after carefully searching 3 or 4 films 
for half an hour, are negative, the sputa should be shaken up thoroughly 
with ten times its bulk of carbolic acid, of strength 1 : 20, allowed to sediment, 
the supernatant fluid run off, and films made of the residue. If the sputa 
arc seen to be thin and watery, this method is likely to give a negative result. 
If so, one of the digestion methods may be used — either pepsin and hydro- 
chloric acid, or " anti-formin.” The use of the last-named substance, con- 
sisting of a mixture of equal parts of bleaching powder solution and a 15 per 
cent, solution of caustic soda, is found by some workers to give excellent 
results. An amount of this fluid, equivalent to about one-fifth of the bulk of 
the sputum, is mixed with it, allowed to act for 3 to 4 hours, the mixture 
centmugalised, and the deposit dealt with by one of the staining methods in 
ordinary use. The bacilli are, by the disintegrating action of the “ anti- 
formin," isolated from the albuminous vehicle and concentrated in the deposit. 

Sediment from urine is best dealt with by the carbolic acid method (v,s,) } 
subsequent ccntrifugalisation, and staining of the deposit. The smegma 
bacillus (also acid-fast), which may be present if the specimen has not been 
obtained by catheter, is differentiated by allowing the stained films to remain 
in alcohol for 10 minutes ; the tubercle bacillus is not decolorised. In pus, 
the search is much facilitated by the use of “ anti-formin," and this is a 
useful adjunct in the examination of fasces also. A patient suspected of 
tuberculosis of the bowel often suffers from diarrhoea ; when this is the ease, 
Emery’s suggestion of giving sufficient opium to cause a solid stool is useful. 
The superficial parts of the motion are most likely to yield the bacillus, and 
arc chosen accordingly ; considerable experience is required on the part of 
the pathologist, for all acid-fast rods found in feces are not necessarily 
tubercle bacilli. 

Puncture-fluids very frequently give negative results to ordinary micro- 
scopic examination, on account of the scantiness of the bacilli in them. 
However, the clot (if such occur), or the centrifugalised deposit, should 
always be searched thoroughly, as the demonstration of even a few bacilli 
of undoubted morphological characters is decisive. Cerebro-spinal fluid 
should be incubated, without shaking, for 24 hours, and the “ spider-web " 
clot stained for bacilli. Failing this demonstration, the fluid should be used 
for culture on Lowenstein’s medium (growth takes 3 weeks), and for inocula- 
tion purposes, a guinea-pig receiving a liberal amount (not less than 10 c.c. 
if possible). The inoculation method of diagnosis is, of course, available for 
the above materials also, as a final test. 

The demonstration of tubercle bacflli in the blood has received attention 
of late years, but with widely different results in different hands. Re- 
putable authorities state that bacilli can be Been in stained films in a very 
high percentage of all cases of tuberculosis, wherever the lesion may be. 
Others fail to confirm these results. 

Indirect Methods of Diagnosis. — These depend upon the presence in 
the tissues of certain sensitising and immunising substances. They are indi- 
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cated in doubtful cases of tuberculosis in which no material is available for 
investigation by direct methods (see above). The relative values of these 
methods are still under assessment ; at present their values are probably in 
the order of their description here. 

1. The Tuberculin Test. — The test depends upon the fact that in- 
fection by the tubercle bacillus renders the tissues supersensitive to the 
toxins of the bacillus, if these be introduced into it artificially. This super- 
sensitiveness is shown by the production of certain “ reactions ” which are 
recognisable and are regarded as more or less “ specific ” in their nature. 
The test is performed in three ways. 

(а) The subcutaneous test. — The use of “ old tuberculin ” by this route 
(Koch’s test) is not without danger, and has been superseded in human 
practice by other methods. 

(б) The skin test (Pirquet’s test). — This is best employed quantita- 
tively. Three or more strengths (e.g. 25, 50 and 100 per cent.) of a solution 
of old tuberculin are rubbed lightly into the skin of the arm, which has been 
previously scarified. The appearance of papules and erythema at the site 
of vaccination constitutes a positive reaction. 

A modification is the Yollmer patch test introduced in 1937 ; or a jelly 
containing old tuberculin 95 per cent, may be applied, as recommended by 
Paterson, to a small area of skin between the shoulder blades previously 
cleansed with acetone. The area is covered immediately with a piece of 
elastoplast, which is left in situ for 48 hours. A positive reaction is shown by 
erythema or slight vesiculation. 

(c) The eye test (Calmette’s test). — This test is now seldom used. 

(d) The intradermal test (Mantoux). — 0-1 c.c. of 1 in 1000 and of 1 in 
10,000 old tuberculin are injected into the cutis. Redness and oedema, 
appearing within a few fours and reaching a maximum on the following day, 
constitute a positive reaction. The test is an extremely delicate one and 
this fact restricts its clinical value. 

(e) The erythrocyte-sedimentation rate is increased in all cases of active 
tuberculosis, but not only in this disease. 

2. The Complement-Fixation Test.— This test is analogous to the 
Wassermann test for syphilis. It is claimed by some workers that it is 
positive in over 90 per cent, of cases of tuberculosis. The difficulty seems 
to be that it cannot be relied upon to distinguish an active lesion from one that 
is not active. Seeing that old and caseous tuberculous lesions exist in such 
a large proportion of all persons likely to be tested, and that these old lesions 
still suffice to give the complement-fixation test, its value is quite doubtful 
unless undertaken in a quantitative manner. 

3. The Tuberculo-Opsonic Index.— This is now only of historical 
interest. 

4. Cytological Evidence, of Tuberculosis. — Another, and very 
useful, evidence of tuberculous infection is to be obtained in cases of pleural, 
peritoneal and meningeal exudates, by estimating the relative numbers of 
polymorphonuclear cells and of lymphocytes. It is found that, in pure 
tuberculous infections, the cell exudate is largely, and often almost entirely, 
lymphocytic in character. In pyogenic infections it is very largely poly- 
morphonuclear ; in mixed infections (tubercle with pyogenic infection) the 
cell-exudate is also of a mixed character (Widal and Kavaut). 
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6. A Fall in Chlorides in the Cerebro-Spinal Fluid.— In tuberculous 
meningitis a fall in chlorides in the ccrebro-spinal fluid below 650 mgm. per 
cent, is pathognomonic of that disease. 

Treatment. — This is prophylactic and curative. 

1. Prophylactic. — The widest possible view should be taken of the 
preventive measures which are necessary in order to stamp out the disease. 
If, as seems certain, the three dominant factors in the persistence of the 
disease are — (i) the inherited tissue-susceptibility ; (ii) the bacillus; and 
(iii) bad hygienic and economic conditions of life, it is clear that the problem 
is not a simple one. 

(i) Families having an inherited tendency to tuberculosis should re- 
cognise the fact earlier and more thoroughly than is usually the case. The 
upbringing of the children needs special care, and occupations Bhould be 
chosen for them when they reach puberty which keep them in the open 
air. Climatic considerations arc also of importance in the case of these 
families. 

(ii) As already stated, the two great sources of the tubercle bacillus are 
the sputa from infected pulmonary cases and tuberculous milk. The former 
of these is both a public and a private concern — the latter is almost entirely 
public. Pasteurisation is an effective safeguard. 

(iii) This resolves itself into a series of sociological questions. 

2. Curative. — Non-specific measures.— These consist in efforts at im- 
proving the patient’s nutrition so as to increase the tissue-resistance to the 
infection-ample fresh air, plenty of good food, bodily and mental rest and 
exercise undertaken in graduated fashion under expert supervision. De- 
tails of all these measures are given in the article dealing with pulmonary 
tuberculosis (p. 1227). 

Specific measures. — With two exceptions tubercular sera and vaccines are 
of historical interest only. These exceptions are (a) Koch’s Tuberculin ; 
{b) Bacillc Calmettc-Gucrin (B.C.-G.). 

(n) Tuberculin. — This is used most for urogenital tuberculosis. (Doses 
ns in text.) 

( b ) Ji.C.-G. ( Bacillc Calmcltc-Gucrin). — This is a *' live " vaccine prepared 
from a strain of tubercle bacillus which has been so attenuated that it has 
lost much of its capacity for producing disease. 

It 1ms been widely used in France for prophylaxis. Three doses of living 
bacilli are given by mouth to infants during the first 10 days after birth, 
before natural infection has occurred. 

About 100,000 infants in France, mainly those born of tuberculous 
parents, have been treated. It is too early to assess the results, but there is 
one great objection to the method, i.c. the possibility that the organism 
itself may be capable of regaining virulence in the human body. 

Chemo-thcrapy . — A number of substances have been used from time to 
time. The most recent, and perhaps the most successful, is Sanocrysin. (See 
p. 1230.) } 

General Tuberculosis 

Synonym.— Acute Miliary Tuberculosis. 

Definition. — A disseminate form of tuberculosis, giving rise to a very 
severe and fatal disease analogous to the septicaemias in pyogenic infection. 
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There are three clinical forms of the disease, according as the symptoms 
are chiefly referable to the lungs (the ‘pulmonary form), or to the brain (the 
meningitic form), or are those of a general infection without focal signs. This 
latter form is often termed the typhoid form. The pulmonary form is de- 
scribed in the section dealing with pulmonary tuberculosis. The meningitic 
form is described in the section on meningitis. 

Symptoms. — The general or typhoid form resembles typhoid fever very 
closely. There is usually a period of vague ill-health — as there is in typhoid 
fever — preceding the more severe illness. When the latter develops there is 
headache, insomnia, a soft but frequent pulse, rapid respirations, a dry tongue, 
slight cyanotic flush and pyrexia, which is usually less continued in character 
than in typhoid fever. Not infrequently the temperature curve is that of a 
quotidian intermittent fever. In a few cases the rise of temperature takes 
place in the morning instead of in the evening, a feature not infrequently seen 
in other pyrexias of tuberculous origin, though not confined to these. Pro- 
gressive loss of flesh takes place, and also antemia, but this latter condition 
may only be found by blood examination, the dusky flush of the face often 
masking the blood state on mere clinical examination. Towards the end 
of the illness, suspicious signs of one or other of the more focal manifesta- 
tions of the infection often arise : copious fine rales over the lungs, tumidity 
of the abdomen with palpable enlargement of the spleen and liver, or cerebral 
symptoms suggestive of meningitic involvement. In a suspected case the 
chest should be examined radiologically, since the suggestive " snow-storm ” 
appearance may be present if general tuberculosis has existed for more than 
ten days or so. 

Diagnosis. — As the term “typhoid form” suggests, the disease re- 
sembling general tuberculosis most closely is typhoid fever. During the 
first week, or even during the first two weeks, diagnosis may be very difficult. 
In favour of typhoid fever are the persistence of headache, the presence of 
epistaxis, relative infrequenoy of the pulse-rate, diarrhoea and early tumidity 
of the abdomen. In favour of tuberculosis are a frequent pulse-rate, early 
cyanosis and intermission in the temperature curve. There is leucopenia in 
both diseases. A positive blood culture occurs dtfring the first week in most 
typhoid cases, and agglutination with the patient’s serum may reasonably be 
expected after the end of the first week. 

Course and Prognosis. — The disease is invariably fatal, and usually 
within a period of 6 weeks from the onset of fever and symptoms directly 
referable to the disseminate infection. A few caseB last as long as the eighth 
week, and one of the writers (H.) has seen a well-authenticated case in which 
the patient lived until the middle of the tenth week. 

1 Treatment. — This is entirely palliative, there being no specific measures 

at present known to check the progressive nature of the infection, or to avert 
1 its lethal issue, 
e 

CEREBRO-SPINAL FEVER 

Synonyms. — The name here chosen Beems least open to objection. 
“ Cerebro-spinal meningitis ” is the best alternative, but cerebro-spinal 
tj meningitis may be caused by other micro-organisms than the meningococcus, 
i. ' and meningitis may not be present at all, or may not constitute the chief 
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lesion, in some cases of meningococcus infection. “ Epidemic ccrebro-spinal 
meningitis ” is much less desirable, because it suggests that there is an 
essential difference between the epidemic and the sporadic cases of meningo- 
coccus infection, which difference does not in fact exist. “ Meningococcus 
infection ” brings the various pathogenic possibilities of the micro-organism 
into line with those of the pneumococcus, with which it has close analogies, 
but the term does not connote a disease. 

Definition.— A specific disease, due to infection of the body by tho 
meningococcus, occurring both in epidemic and in sporadic form, and most 
often manifesting itself as an acute meningitis tending to involve the whole 
cercbro-spinal axis. 

Epidemics of cerebro-spinal fever are marked by several features peculiar 
to the disease, offering a striking contrast with other epidemic diseases. For 
a long time these features were very difficult of explanation, until the exist- 
ence of " carriers ” became recognised, and supplied the solution to much 
of the epidemiological problem. Amongst these curious features may be 
mentioned the erratic nature of the outbreaks, the inability to trace the con- 
nection between one epidemic and another, the relative or even total escape 
of certain localities close to others in which the disease was rife, and the small 

S ortion of persons affected in any one district. In closed communities, 
as camps, and especially in times of war, the disease finds a fertile soil. 
When the ° carrier rate ” rises above 20 per cent, an epidemic is likely to 
ensue. 

On clinical, bacteriological and epidemiological grounds there is no 
distinction to be drawn between sporadic and epidemic cases of cerebro- 
spinal fever But it is not entirely by means of the sporadic cases that the 
infecting agent persists, but by “ carriers ” also. There is little doubt, how- 
ever, that from the sporadic cases, as from a smouldering infection, new 
epidemics light up. The present conception of the disease, from an epidemio- 
logical point of view, is that of a very widespread infection, with a total 
morbidity that is very low, but with foci of more intense virulence here and 
there. These foci of more intense virulence appear and disappear, being 
preceded and followed by "a somewhat higher level of permanent incidence 
in tho districts concerned. 

Aitiology. — The geographical distribution of the disease is very wide — 
world-wide, in fact. A certain affinity is shown for the north temperate zone. 

Epidemic cerebro-spinal meningitis is a disease of winter and spring. This 
seasonal incidence 13 borne out by all observers, and is a very important 
feature of the disease. It compares markedly with the seasonal incidence 
of poliomyelitis epidemics, which are at their height in the summer months. 

The question whether cerebro-spinal fever is contagious or not has been a 
matter of much dispute. The facts would appear to indicate that the dis- 
ease is contagious, but that the degree to which it is so is very slight. The 
proofs of the contagiousness of the disease are, briefly, these — (1) the occa- 
sional transmission of the disease to doctors and nurses ; (2) the occurrence of 
a succession of cases in one family and in the same house ; (3) the importation 
of the disease into a new country or locality ; (4) the mode of spread in any 
locality ; (5) the immunity enjoyed by collections of persons living under the 
same conditions as those affected by the disease, but unable for some reason 
to come into contact with them (Netter and Debr6). Although direct con- 
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tagion is uncommon, plenty of authentic instances of its occurrence have 
been reported. 

The Meningococcus. — The meningococcus ( Diphcoccus meningitidis 
intracellularis of Weichselbaum) is rather smaller than the M, catarrhalis 
and larger than the gonococcus — the other two pathogenic diplococci 
which are Gram-negative in staining reaction. It is a strict aerobe, and 
requires the addition of some animal protein or of legumin to ordinary 
culture media to ensure growth. After cultivation for three or four genera- 
tions it will grow on ordinary agar, but sub-cultures die rather suddenly. 
Optimum growth takes place at 36° to 37° C., and growth ceases at 42° C. 
and at 25° C. Vitality is low, especially to drying ; sunlight kills in less 
than 12 hours. 

Types of the Meningococcus. — By employing the agglutination test, con- 
trolled by the absorption test, M. H. Gordon has differentiated four separate 
types of meningococci occurring in the cerebro-spinal fluid of actual cases. 

Immune Sera. — These were proved by Jochmann and by Flexner to 
possess potent immune substances when prepared from the horse by the 
usual technique. The great advance of past years has been the preparation of 
type-sera, following Gordon’s researches. By the use of these the results of 
serum treatment, previously somewhat disappointing in this country, proved 
to be more successful, but it has been largely superseded by chemotherapy. 

The primary habitat of the meningococcus, both in actual cases of the 
disease and in “ carriers,” is the upper part of the naso-pharynx and the 
posterior nares. 

Symptoms and Course. — Cerebro-spinal fever is protean in its features 
and especially in its modes of onset. Out of the large number of different 
manifestations that occur, certain cases repeat themselves with sufficient 
constancy to constitute clinical “types,” capable of description and of 
recognition. 

1. The Ordinary or Acute Type. — The incubation period is difficult 
to estimate with accuracy ; there are reasons for considering it to be 4 or 
5 days. The illness begins with the usual symptoms of an acute specific 
fever, and for the first day or two, or for longer than this if the possibility 
of the disease under consideration is not borne in mind so as to lead to a 
special examination, there may be nothing to distinguish the illness from 
one or other of several acute febrile infections. 

The onset is usually sudden, with fever, headache, general malaise and 
vomiting. The temperature usually rises rapidly and attains a fairly high 
degree on the first day (102° to 104®). 

The headache is usually very intense, is often referred to the occiput, 
and shows little or no response to the customary palliative drugs given to 
relieve it. 

There is frequently a rigor in the adult, or a convulsion in the infant or 
child. Vomiting is more often met with in children than in infants, and is 
quite common in young adults. 

In addition to the three cardinal symptoms at the onset — headache, fever 
and vomiting — the following are quite common, but are not nearly so constant: 
delirium, pains in the neck and limbs, and some degree of catarrh either of 
the nose, naso-pharynx, conjunctiva, or ear. In some cases there is con- 
siderable bronchial catarrh and in others definite enteritis. In addition to 
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the pains referred to the limbs there may be pain and swelling of the 
joints. 

After some 2 to 4 days of these initial symptoms evidence of meningeal 
irritation begins to show itself in more or fewer of the following develop- 
ments. The vomiting is repeated, despite the fact that the invasion symptoms 
are past. The pulse is irregular in rhythm, and in older children and in 
adults it is often relatively infrequent when compared with the height of 
the temperature. The respirations arc irregular. The vasomotor system is 
unstable, leading to periodic flushing of the face and to the presence of 
Inches cerebrates. The patient lies on his side with legs drawn up and prefers 
the shelter of the bed-clothes. The pupils are dilated and the light reflex 
is sluggish. There is photophobia, with intolerance of noise and of all kinds 
of interference. Examination of the neck reveals a stiffness of the muscles, 
which cannot be overcome without pain. The hamstrings are found to be 
taut, so that the knees cannot readily be extended if the hips are flexed 
(Kcrnig’s sign). The abdomen is retracted and the superficial reflexes are 
abolished. The mental state is one of restlessness and mild delirium with 
troublesome insomnia. The headache may become quite intolerable and 
may require morphine for its reduction. In a considerable number of cases 
a rash appears during the first week — either a number of large rose Bpots 
about the trunk and limbs, or a macular eruption like that of measles or a 
few small pctcchiae scattered over the trunk, neck and extremities. Herpes 
is common, and is generally situated at the usual places — the angle of the 
mouth, the chin and the nose. There is a leucocytosis of considerable degreB 
(20,000 to 40,000). 

Towards the end of the first week the mental Btate changes to a condition 
which may perhaps best be described as one of resistant stupor : the patieut 
can be roused by an effort at examination, or by a change of position ; but 
cither proceeding is resented, and he quickly resumes his huddled posture. 
The headache is less constantly severe, but shows sudden and marked 
exacerbations, often nocturnal, with complete insomnia. The neck rigidity 
increases, and tho head is retracted. The back also becomes stiff. Flesh 
is lost rapidly. Polyuria is common, with polydipsia. The temperature 
generally remains fairly high, and, although this is by no means invariable, 
the fever approximates to the continued type. 

Assuming that tho courso of the disease is not interrupted by lumbar 
puncture or by specific therapy, the condition of the patient remains much 
the same during the second, and perhaps during the third, week of the 
illness. But the wasting continues. The temperature often becomes inter- 
mittent in type. One of the three modes of termination will be followed. 

(a) Recovery . — This is gradual when it occurs, and is often interrupted by 
sudden recrudescences, throwing the patient back into a state w T kich leads 
to renewed anxiety. The temperature chart is often interrupted in its 
defervescence by sudden rises, with or without a corresponding recrudescence 
of the meningitic symptoms. Ultimately the fever completely subsides, the 
patient ceases losing flesh, the headache aud stupor pass off, and the rigidities 
slowly disappear. The pulse-rate remains high for some time in a good 
number of cases, and some authors regard this as a sign that the patient is 
not yet free from the possibility of relapse, and therefore as an indication 
for caution in treatment. The actual stage of convalescence, once it i 
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established, is rarely interrupted. If the temperature and pulse-rate have 
remained normal for fourteen days, the risk of relapse may be considered to 
be passed. It may be some weeks, however, before the patient is free from 
stiffness. 

(b) Death . — The ordinary type of the disease is not often fatal during the 
first 2 weeks. When it is, the stupor passes into true coma, the pulse and 
respiration rise in frequency, and the temperature often shows a sudden 
ante-mortem rise. 

(c) Becoming chronic . — More often, if the ordinary type terminates 
fatally, it is by passing into a subacute or clironic stage. If the “ crises ” 
already referred to continue, or if, despite the fall of temperature, there is 
no corresponding improvement in the general condition, a state of pro- 
gressive emaciation supervenes, with a tendency to chronic hydrocephalus. 
The wasting is sometimes extreme, so that bedsores are unavoidable. The 
rigidity becomes marked, and approaches, even in adults, that degree termed 
cervical opisthotonos in infants. Feeding becomes difficult, and this adds 
to the wasting due to trophic disturbances. The sphincters usually relax, 
leading to incontinence. Papillcedema develops. The patient may con- 
tinue in this unsatisfactory state for several weeks, or even months, and yet 
may eventually recover, and without any residual defects. More often, 
however, he gradually succumbs to the disease, or, if he eventually survives 
its ravages, it is to be left with mental defect, deafness, blindness, hemiplegia, 
or diplegia. 

Opinions differ as to the frequency of true relapses in cerebro-spinal fever. 
This is probably due to the fact that what some authorities term relapses 
others consider to be merely recrudescences. It is certain that the latter 
are very common ; indeed, they are a characteristic feature of the disease. 

2. The Superacute Type. — This form of the disease is common at the 
height of an epidemic. The invasion symptoms are abrupt, and the patient 
is from the first very ill. Delirium is marked, with most tiresome insomnia, 
and the headache may drive the patient to a state of acute mania. The 
temperature is usually very high (101° to 106°), and intermits. Skin eruptions 
are more constantly present than in the ordinary type ; but are by no means 
necessarily petechial in character. Discharges are apt to occur from the 
nose and conjunctival sac. The tongue is dry and tremulous. The 
meningococcus can generally be grown from the blood by culture, and has 
even been demonstrated in cover-slip preparations made from the blood 
direct. The leucocytosis is high (30,000 to 40,000). After 3 or 4 days the 
active mental state changes to stupor ; if the cerebral pressure is not now 
relieved by lumbar puncture this stupor passes into coma. Even if the pressure 
is relieved by this procedure there is a great tendency for the patient to slip 
back into a comatose state ; then, with pulse, respirations and temperature 
all rising, with insensitive pupils and absence of corneal reflex, the surface 
of the body becomes livid, the lungs congested, and death occurs. 

3. The Fulminating or Malignant Type. — This form is prone to occur 
during the evolution of an epidemic. But it is by no means rare as a sporadic 
manifestation of the disease. It is more often seen in older children, 
adolescents, and adults than in infants and younger children. The abrupt 
appearance of fever, headache and active delirium, rapidly passing into coma, 
and the whole course of the disease may not exceed 12 hours. 
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In all fulminating cases of ccrebro-spinal fever there is a rapid develop- 
ment of septicaemia. In some of them the septicaemia covers the whole of 
the disease, symptoms of meningitis being absent, and the meninges being 
free from gross lesions on examination post mortem. The patient is most 
often a child, and a haemorrhagic suprarenal lesion is often present. Even 
more constantly than in the superacutc type is a blood culture positive ; 
but the course of the disease is too rapid to admit of a diagnosis by this 
method during life. 

4. Mild Types. — These cases arc said to be common during the decline 
of an epidemic. It is at present quite impossible to say with what frequency 
they occur, because it is certain that many of them are overlooked. They 
are often treated as cases of “ influenza," owing to the resemblance they 
bear to that disease. Many cases of acute fever with headache and pains 
in the back and limbs are regarded as “influenza” from a diagnosis by 
exclusion. They are not subjected to a lumbar puncture because the con- 
dition docs not seem sufficiently grave. And if they recover from an illness 
of a few days’ duration this is thought to be confirmatory of the diagnosis. 
In the presence of an- epidemic of ccrebro-spinal fever, however, a very close 
scrutiny of these cases should be made, and if there is even doubtful neck- 
rigidity or Kernig’s sign, the cercbro-spinal fluid should be examined. Even 
when lumbar puncture is not at first decided upon a swab from the naso- 
pharynx should be investigated for the meningococcus. 

During an epidemic a patient who presents the symptom-complex of 
headache, malaise, pains in the back and limbs, slight fever, and some stiffness 
of the neck is probably suffering from a mild grade of meningococcus infec- 
tion, and should be treated as such, by a lumbar puncture and the administra- 
tion of sulphonamidc. Subsequent measures will be determined by (a) the 
course of the disease ; (6) the result of the examination of the cerebro-spinal 
fluid ; and (c) the result of the examination of the naso-pharyngeal Bwab. 
The value of these cautionary measures is sometimes made apparent by the 
patient becoming rather suddenly worse after a few days, when it may be 
quite obvious that the nature of the disease is what was originally suspected. 

5. Cnr.oxic Septic;emia without Meningeal Symptoms. — Attention 
has been drawn to this group of cases in. which there is the association of a 
general bjood infection, with bouts of pyrexia, often arthralgia or arthritis 
and various lesions in the skin : petechiae, maculo-papular eruptions or 
rubcutancous nodules. 

fi. Post-iiasic Meningitis of Infants (Cervical Opisthotonos of 
Infants). — These cases were first described (1878) by Gee and Barlow. 
These observers recognised that they were dealing with a specific disease 
which had no causative association with tuberculosis, syphilis, or rickets. At 
the time of these authors’ observations no epidemic of this type of meningitis 
had been described, and the cases were thought, even by later writers, to be 
met with in sporadic fashion only. It has, however, been recognised that this 
clinical manifestation of meningococcus infection may occur in epidemics. 
The post-basic type has been les3 frequent in this country in recent years. 

The characters of the micro-organisms present in these cases were origin- 
ally thought by some workers to differ from those of the micro-organisms 
found in the neuter cases occurring in epidemics. This distinction has 
disappeared of late, and there is more or less consensus of opinion that 
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although the strain may vary, the causative diplococcus is essentially the 
same in the acute as in the chronic, and in the epidemic as in the sporadic 
cases. 

Seeing that the clinical features, again, do not differ materially in this 
type of meningitis from those often seen in cases occurring in older children, 
and occasionally even in adults, nor from those often seen in infants at times 
of an epidemic, it follows from these considerations that the inclusion of cases 
of post-basic meningitis in a general account of cerebro-spinal fever is amply 
justified. 

Post-basic meningitis occurs chiefly in infants between the ages of 6 
months and years. The same type of the disease may, however, be seen 
in children np to the age of 4 or 5 years. The onset is usually sudden, with 
a convulsion in many cases, and very frequently vomiting. The temperature 
rises abruptly, but does not, as a rule, remain high. In most cases the fever 
has become slight, or is absent, by the end of the first week of the illness. 
A large number of the patients suffering from the disease are therefore without 
fever when they come under observation. 

The main and characteristic sign of the disease, the retraction of the 
head, becomes marked about the third or fourth day. It usually persists 
with increasing severity, throughout the whole course of ’ the disease. With 
it the back becomes arched, so that in extreme instances the occiput and 
the sacrum may meet. The extremities are usually in a condition resembling 
tetany, the stiffness being persistent rather than paroxysmal. Progressive 
wasting is another constant feature, and the degree of emaciation is often 
very considerable and very rapid. Of the other symptoms vomiting is 
one of the most common, and may be very troublesome. The pulse and 
respirations are usually frequent, and may be irregular. 

The disease in most cases quickly euters upon a chronic course. The 
infant lies motionless in its characteristic attitude for hours at a time, but is 
not usually comatose. Feeding is not as a rule difficult. The pupils are fully 
dilated. Blindness is present sooner or later in 30 per cent, of the cases 
(Langmead), the origin of the condition being central, since papilloedema 
of any magnitude is quite uncommon. Blindness is rare in the cerebro- 
spinal meningitis of older children and adults. 

Lumbar puncture yields similar results to those found in the ordinary 
type of the disease ; but, as the condition progresses, it is found that the 
meningococcus fails to appear in the fluid, and the polymorphonuclear 
cell-content changes to lymphocytosis, indicating the chronic stage of the 
infection. Dry punctures axe not uncommon, indicating the probable closure 
of the foramen of Magendie by the plastic exudate at the region of the bulb 
and fourth ventricle. Fluid removed from the ventricles during life, or the 
examination of fluid found in the ventricles post mortem at this stage, often 
reveals the meningococcus, showing that the disease is still, in its chronic 
phase, to be regarded as a persisting infection. Indeed, the post-basic menin- 
gitis of infants is probably to be considered as a meningococcus infection of the 
pia-arachnoid system with a special tendency to involve the cerebral ventricles 
by ependymitis. The peculiar symptoms and comae of the disease are thus 
explained. 

Owing to the early development of hydrocephalus in this type of the 
disease, and the elastic nature of the infant’s skull, the head enlarges in all 
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directions, with bulging of the fontanelles and opening of the sutures between 
the bones. The shape of the skull thus approximates to that of congenital 
hydrocephalus. The eyes are turned downwards, and the sclerotics above the 
cornea arc exposed by retraction of the upper lid. If this condition of acquired 
hydrocephalus has lasted for some weeks, there may be enlargement of the 
superficial veins about the nose and orbits, and running over the temporal 
regions to the vertex. 

The mortality in this type of the disease is very high, probably over 80 
per cent. Some of the cases linger for many weeks, and a few very gradually 
recover, with, all too often, residual blindness and also perhaps deafness. 
But the majority succumb to the intracranial pressure effects produced by the 
distended ventricles, in from 4 to 6 weeks from the onset of the disease. 

Complications. — 1. Hydrocephalus may arise soon after the onset of the 
disease, or it may develop, and often rather suddenly, during its course, or 
it may be the final anatomical expression of the infective process, the counter- 
part of the symptom-complex seen in the chronic state of the disease. Certain 
symptoms are specially suggestive of the condition ; pallor, cyanosis, in- 
creased frequency of the pulse with diminution in its tension and volume, 
shallow respirations, and stupor or coma supervening rather suddenly upon 
u previous state of consciousness. 

If hydrocephalus arise at a later period of the disease than the end of the 
first week it may show itself with surprising suddenness, and sometimes 
in patients who seem to have been inproving satisfactorily. In addition, 
to the symptoms just enumerated, there is a recrudescence of the headache, 
vomiting and fever, which may have to a large extent subsided. More often 
it appears gradually and concomitantly with the progressive cachexia of 
the chronic type of infection. A valuable sign of its presence in children 
and adults is the presence of a resonant note to percussion over the anterior 
horn of the lateral ventricle (Macewen). This sign is best obtained by placing 
the head in an upright position and inclining it to one side. The sign is not 
present in infants in whom the fontanelles are still open. 

Hydrocephalus of the chronic stage of the disease is seen very constantly 
in infants suffering from the post-basic type of infection. Emaciation is a 
constant feature. The child lies for hours without stirring. There may be 
reiterated automatic acts, such as the biting of nails or the loosening and 
pulling out of teeth. The patients are rarely comatose. Vomiting and 
convulsions may occur. 

2, Psychic Disturbances , — These utc not very common, if the delirium 
and stupor are excluded. But the delirium may develop into mania, urged 
thereto by the violence of the headache. During convalescence it is not very 
uncommon to observe temperamental changes, such as puerility or emotional- 
ism, which rarely persist for very long. Secondary dementia is, however, 
not unknown. 

o. Motor Defects . — Cranial nerve palsies are very uncommon. There 
nre three groups of paralytic complications, but none of them is common. 

(a) Hnniplegm and, less often, monoplegia of cortical type. This 
usually appears at the height of the disease, and is generally of temporary 
duration. 

(b) Fluent! paralysis localised to one extremity or to a part of one ex- 
tremity. The tendon-jerks are lost. Musculnr atrophy may ensue, and R.D. 
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inay develop. The prognosis for the limb is by no means bad, and complete, 
or almost complete, recovery is probable. 

(e) Spastic ataxia . — It is not uncommon to find convalescent patients 
very unsteady on their legs’ when they first begin to walk. Little children 
often refuse to walk at all for a time, even if they had learnt to do so before 
the illness began. Older children sprawl about the floor. Adults tend to 
topple over in an indiscriminate manner. In the majority of these cases there 
are no signs of organic disease, and the return to a normal gait is usually only 
a matter of time. In a few of the cases, however, the ataxia is accompanied 
by exaggerated knee-jerks, true ankle-clonus and extensor plantar response : 
a state of spasticity. The sphincters are intaot, and there is no anaesthesia 
or analgesia. According to Sophian, who drew attention to these cases, the 
pupils often remain dilated, with a sluggish light reflex. Recovery, though 
slow, is the rule. 

4. Special Senses. — Complications involving the eye are very variable, 
and yet, in relation to the essentially nervous character if the main lesions of 
the disease, they are not very common. Fortunately, with the single excep- 
tion of that form of blindness so often seen in the recovered cases of the post- 
basic type of the disease, very few if the eye complications are permanent. 
Inflammatory lesions include conjunctivitis, keratitis, iridocyclitis and 
(rarely) cellulitis of the orbit. Nervous lesions include extrinsic ocular 
defects which are not uncommon, but are generally transitory (i.e. spasmodic). 
Amaurosis is relatively common in the post-basic infection of infants ; it is 
fortunately unusual in the more acute infection of children and adults. It is 
in most cases unaccompanied by any ohanges in the optic disc, and is therefore 
to be attributed to cortical changes associated with hydrocephalus. In some 
cases, however, a state of secondary optic atrophy iB present. Optic neuritis 
is not a common complication ; but papillitis, or a lesser degree of change even 
than this, is said by French authors to be extremely common. 

The chief complication affecting the ear is meningitic deafness. This is a 
common and very serious complication, serious because when it occurs it is 
apt to be permanent. The auditory defect generally begins early in the 
course of the disease, and usually before the end of the first week. It is 
usually bilateral, which adds to the seriousness of the trouble in the event 
of its becoming permanent. 

5 . Arthropathies. — A certain degree of painful stiffness, and even swell- 
ing of the joints, is not at all uncommon as a transitory symptom in cerebro- 
spinal fever. Occasionally, however, one joint shows evidence of much more 
intense infection, becoming red, swollen and very painful with the slightest 
movement. It may suppurate, and secondary infection may occur. 

6. Other complications are the broncho-pneumonia already referred to in 
little children ; occasionally pneumonia in adults ; and enteritis. 

Lumbar Puncture. — In any suspected case of meningitis a lumbar 
puncture is as clearly indicated as is puncture of the chest in a suspected 
case of pleuritic effusion, or a blood-count in a suspected case of 
leukaemia. 

The Cerebro-spinal Fluid in Meningococcus Meningitis. — 1 . Pressure 
and the amount. — The pressure is generally more than 200 mm. of cerebro- 
spinal fluid as measured by a manometer fitted to the lumbar puncture, 
needle. The amount of fluid which flows away before the normal pressure 
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is re-established depends upon the pressure and the consistency of the fluid ; 
it averages about 30 c.c. 

2. Naked-eye appearance. — Various grades of turbidity are met with, from 
very slight opalescence to a highly purulent exudate. The degree of turbidity 
varies with the stage of the disease at which the lumbar puncture is under- 
taken. In the invasion stage the fluid may he almost clear ; in. the acute 
meningitic stage the fluid shows marked turbidity; later, again, as the 
inflammatory phase passes, the fluid becomes clearer. The presence of blood 
probably always means that a vessel has been punctured by the needle. 
Some degree of clotting takes place when the fluid is allowed to stand, flakes 
of fibrin appearing at the bottom of the tube. 

3. Chemistry. — The protein is increased in amount : instead of the faint 
opalescence which appears on boiling the normal fluid, a definite coagulum 
is produced, and an opaque ring appears when the fluid is poured gently 
on to the surface of strong cold nitric acid. A quantitative estimation of the 
protein shows that it may be present to the extent of 0-2 to 0-3 per cent. 
The globulin moiety of the protein is also increased. Sugar is greatly dimin- 
ished and often absent. The chloride content also is lowered as in other forms 
of meningitis : it is seldom less than 700 mg. per cent., whereas in tuberculous' 
meningitis a reading below 680 is the rule. 

4. Cytology. — In the early or invasion stage of the disease there is a 
quantitative increase in the lymphocytic content, a fact which often escapes 
observation if the lumbar puncture be delayed. With the arrival of the acute 
meningitic inflammation the chief cell present is the polymorphonuclear, 
usually in large numbers. At the stage, therefore, at which most lumbar 
punctures are undertaken, the cell content is chiefly polymorphous (70 per 
cent, to 80 per cent.). Later, when the stage of chronic hydrocephalus ensues, 
the lymphocyte again becomes the dominant cell, and in much greater 
numbers than in healthy fluid. Most observers, however, describe cases of 
undoubted meningococcus meningitis in which the cell content is chiefly 
lymphocytic throughout. In the post-basic type of the disease the cells 
are most often lymphocytes for the greater part, and the same may be said 
of cases which are in a chronic stage whilst under investigation, whether the 
chief scat of the effusion be at the root of the bulb or elsewhere. 

5. Bacteriology. — Films made direct from the cerebro-spinal fluid, or, 
better still, from the centrifugalised deposit, show intra- and extracellular 
meningococci in the great majority of cases at some time or other in their 
course. If a careful search be made and no cocci are discovered, it must not 
be assumed that none are present until the device of incubating the fluid 
ns a whole before it has been allowed to cool is undertaken, and until 
cultures made upon suitable media are found to be sterile. The number of 
cocci seen, and their disposition with regard to the cells of the exudate, are 
matters of great variability. These things depend in the main upon (a) the 
stage of the disease, (b) the intensity of the infection and (c) the influence of 
treatment. 

Diagnosis. — The chief difficulty lies in not suspecting the presence of the 
disease. It is, of course, much more easy to bear in mind the possibility 
of cerebro-spinal fever during the presence of an epidemic than at other 
times. Cases which go undiagnosed, at least during the first part of their 
course, are those sporadic cases which generally happen to be typical. 
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The reason why it may not be possible to decide on clinical grounds 
whether meningitis is present or not is because several infective processes, 
other than that due to the meningococcus, are apt to produce symptoms 
highly suggestive of meningeal irritation. This state of meningeal irritation, 
when due to toxaemia and not due to actual meningitis, has been termed 
meningism or gneningismus. The question whether such a state is entirely 
toxic, or whether it is due to definite though slight changes in the meningeal 
tissues which just stop short of an inflammatory exudate, is problem- 
atical. 

The diagnosis of cerebro-spinal fever may be conveniently considered 
under three heads — (1) from various acute infective processes with toxaemia, 
leading to “ cerebral ” symptoms ; (2) from certain acute cerebral diseases 
of primary origin ; (3) from other forms of meningitis. 

1. The Diagnosis of Meningitis from Toxaemia merely. — The question 
is settled partly by the clinical data and partly by an examination of the 
cerebro-spinal fluid. In a case of fever with “ head symptoms,” the following 
differential points should be borne in mind : 

(1) If headache and delirium synchronise, meningitis is 'probably present, 
and not merdy toxaemia. — Contrast an ordinary case of typhoid fever (toxaemia), 
in which headache and delirium alternate, the patient being free from pain 
when he is delirious, with cerebro-spinal fever (meningitis), in which the 
patient’s headache and delirium are both present at the same moment. 

(2) Vomiting. — If this occurs not merely at the onset of the fever, but 
on subsequent days also, at a time when the invasion period of the infection 
may be said to be passed, it is evidence of meningitis. 

(3) Pulse and respirations. — Irregularities in rhythm are in favour of 
meningitis, and so is a relatively low pulse-rate in comparison with the height 
of the temperature, provided typhoid fever can be eliminated. 

(4) Papillaedema, though its presence is much in favour of meningitis 
as against toxaemia merely, is not of much value in this connection, because 
it is usually absent at the early stage of the disease when the diagnostic 
problem requires urgent solution. 

(5) Cervical rigidity and tautness of the hamstrings, though suggestive of 
meningitis, are often present in meningism. 

These five points are worthy of the most critical investigation. All other 
clinical features that may be present are equivocal — they may be produced 
by a toxic state of the brain or meninges. This statement refers to the state 
of the pupils, whether contracted or dilated ; the presence of tdches cerebrates ; 
the absence of the superficial or of the deep reflexes ; the ** peevish ” state of 
the patient with a resistant attitude; marked insomnia or persistent 
stupor. 

(o) Influenza. — This probably gives most difficulty in actual practice. 
It should be noted that cerebro-spinal fever is very often mistaken for influenza, 
whereas influenza is rarely mistaken for cerebro-spinal fever. The reason for 
this lies in the fact that the diagnosis of influenza is too often by exclusion. 
Fever prolonged past the seventh day, in the absence of an infla mma tory 
focus (bronchitis, pneumonia, pleurisy, sinusitis, etc.), is unlikely to be 
due to influenza, and should therefore lead to a critical revision of the 
diagnosis. A leucocyte count is often helpful. 

(6) Typhoid fever. — The onset of the illness is nearly always a gradual 
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one, and the evolution of the toxic symptoms is much more deliberate than in 
cercbro-spinal fever. This is perhaps the most significant differential point 
clinically. The leucocyte count is very helpful, and may prove of great 
diagnostic assistance before Widal’s test is available c the count is low in 
typhoid (2000 to 7000), but it is high in cerebro-spinal fever (15,000" to 40,000). 
The rose spots of typhoid do not appear until the eighth or tenth day, whereas 
the rash of cerebro-spinal fever which might be confused with these usually 
appears much earlier. If the spleen is palpable in cerebro-spinal fever this 
is the case early, whilst the disease is at its “ septicemic ” stage ; in typhoid 
the spleen can rarely be felt before the end of the first week. The dissocia- 
tion of headache and delirium in toxemia already referred to is strikingly 
seen in typhoid fever. Moreover, the disappearance of the headache alto- 
gether, which occurs so frequently in typhoid fever after the tenth day, is 
another point of distinction ; although its severity may diminish, it is rarely 
absent so early in the course of cerebro-spinal fever. As soon as a positive 
Widal test is obtained (usually about the seventh to tenth day), this finding, 
together with a leucopenia, may be relied upon as decisive in favour of 
typhoid. A positive blood culture may often be obtained before the agglut- 
ination test is available. 

(c) Pneumonia . — Acute pneumococcus infection is the most common 
cause of a toxsemic state leading to meningism ; the patient is usually a child, 
but not always ; the lung consolidation is often apical and therefore the 
more easily overlooked. The symptoms of meningeal irritation may precede 
the signs of pulmonary disease, in which case the diagnosis can only be settled 
by lumbar puncture, or they may concur with such signs, in which case some 
care must be exercised lest the case be one of cerebro-spinal fever ushered in 
by pneumonia. Here the leucocyte count is of no help, for there is a high 
leucocytosis in pneumonia as in cerebro-spinal fever. A blood culture may 
reveal pneumococci, or a lung puncture may yield direct evidence of the nature 
of the infection ; but if the diagnosis is considered in serious doubt, it will 
probably be deemed wise to perform lumbar puncture. 

(d) Measles . — The differential diagnosis between this disease and cerebro- 
spinal meningitis does not appear to be a matter of practical difficulty. But 
in the writer’s experience, although no reference is made to the fact by 
authors, it is sometimes necessary to decide whether or not a mix ed infection 
is present. There is good evidence that acute encephalitis may occur as an 
immediate sequel to measles. 

_ (c) Malignant small-pox, on the authority of Milli gan, simulates cerebro- 
spinal fever very closely, on account of the sudden onset, headache, vomiting 
and pain in the back. But as the eruption occurs on the third or fourth day 
the diagnosis is not left long in doubt. 

(/) Rheumatic fever . — If cerebro-spinal fever begins with arthritis and 
profuse acid sweats, if the patient is an adolescent, and if the pains are 
specially referred to the joints, the diagnosis of rheumatic fever is at first 
pardonable. The addition of an erythema makes the simulation all the 
closer. The failure of salicylates to relieve the pain, or to reduce the fever, 
should at once arouse suspicion. The important distinction between early 
rigidity of the neck in meningitis and rheumatic stiffness— that the former 
tends to increase with examination, and the latter tends to decrease— should 
be remembered in this connection. 
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2. Differential Diagnosis of Cerebro-spinal Fever from certain 
Diseases of the Central Nervous System. — The most important of these 
diseases sometimes introducing a difficulty is : 

Poliomyelitis {infantile paralysis). — This disease, like cerebro-spinal fever, 
exists in epidemic and in sporadic forms. Of recent years there have been 
several small epidemics in England. Sporadio cases arc very common. If 
the type of the disease is the usual one, little or no difficulty is introduced in 
diagnosis from cerebro-spinal fever, because the invasion or febrile stage is 
short and the degree of illness it involves is not groat ; it is quickly followed 
by the paralytic stage, and the real nature of the malady becomes manifest. 
In the cerebral type of poliomyelitis, however — acute polioencephalitis — 
there may be considerable resomblaucc to cerebro-spinal fever, in that the 
patient often lies in a state of semi-stupor, and vomiting may occur and may 
persist for 2 or 3 days. It is, however, in the meningitic form of the disease 
that a real difficulty presents itself. There may be added to the headache 
and vomiting, pain and stiffness in the neck and spine, and even some degree 
of opisthotonos. Careful study of the cerebro-spinal fluid usually serves to 
differentiate the two diseases. 

Encephalitis lethargica is differentiated by the characteristic lethargy (as 
against coma), the absence of rigidity and the spinal puncture findings. 

3. Differential Diagnosis of Meningococcus from other Forms 
of .Meningitis. — (1) Pneumococcus meningitis is rarely primary; almost 
always it complicates consolidation of the lung, or pleurisy, or otitis 
media, or infection of the nasal sinuses. When it occurs it is apt to be 
extremely acute. 

(2) Streptococcus meningitis usually complicates some infective process 
about the skull, and most often this is middle-ear disease or sinusitis. In 
the majority of cases some surgical procedure has been attempted for the relief 
of the primary condition. 

(3) “ Influenzal ” meningitis is a term applied somewhat loosely. Know- 
ledge imparted by lumbar puncture makes the diagnosis of influenzal meningitis 
impossible from clinical grounds alone. Those cases in which Pfeiffer’s 
bacillus is isolated from the lumbar puncture fluid, with the exudate of an 
acute meningitis, and definite symptoms, are not usually cases in which 
influenza has been suspected, still less diagnosed. Such cases are preferably 
termed “ Pfeiffer bacillus meningitis.” 

(4) Typhoid meningitis. — A true infection of the meninges may occur in 
typhoid fever, but it must not be inferred that a patient necessarily has 
typhoid meningitis because the bacillus is grown from the lumbar puncture 
fluid. This may occur without clinical evidence of meningitis and without 
histological and chemical changes in the cerebro-spinal fluid characteristic 
of meningeal inflammation. 

(5) Tuberculous meningitis. — This is by far the commonest form of acute 
meningitis and therefore deserves fuller mention. The most helpful points 
in a differential diagnosis from meningococcus meningitis are the following. 
Tuberculous meningitis is rarely so sudden in its onset, the meningitis 
symptoms being preceded by a longer period of malaise, which begins 
less abruptly than the invasion symptoms of cerebro-spinal fever. The 
temperature is seldom high, except as an ante-mortem event, the usual 
range being 99° to 101°. Retraction of the head is transient and ill-marked, 
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or is absent. Photophobia is mote common than it is in cerebro-spinal 
fever. In adults aphasia is often a common and an early symptom. 
True (paralytic) squint is common. The “ peevish ” condition in children 
is much more marked during the first week. In both children and adults 
the depth of the stupor after about the tenth day is much greater. The dis- 
covery of tubercles in the choroid is pathognomonic, but these lesions rarely 
appear before the third week of the disease, and are therefore not of much 
service for diagnosis. Some authors lay stress upon the presence of signs of 
tuberculous disease elsewhere in the body as assisting in the diagnosis, but 
this is, of course, not true. Except in the case of adults, and by no means 
always then, there are rarely any such signs. The leucocyte count affords no 
differential help as from cerebro-spinal fever, a leucocytosis of considerable 
size (15,000 to 30,000) being present in tuberculous meningitis. The abdominal 
reflexes are usually retained, whereaB in meningococcal meningitis they are 
prone to be lost early. 

However high a degree of probability that a patient is suffering from 
meningitis may result from a general examination , confirmation of this view 
rests entirely upon the results of lumbar puncture. For three reasons it should 
not be deferred, : it establishes the diagnosis that meningitis is present ; it decides 
the nature of the infection ; it is a valuable aid to treatment in the event of a 
positive result. 

Prognosis. — The mortality in cerebro-spinal fever is undoubtedly higher 
in the epidemic than in the sporadic cases, if the post-basic meningitis of 
infants, in which the mortality is very high, be excluded. There are, however, 
no good figures upon which to base an estimate of mortality in the sporadic 
cases. In epidemics the mortality prior to the introduction of serum 
treatment was about 70 to 80 per cent. After its introduction the mortality 
fell to half this figure. With sulphonamide treatment the figure has probably 
reached 10 per cent. 

The influence of age is noteworthy. The disease is extraordinarily fatal 
^ in infants (patients under 2 years of age). This statement holds good both for 
’* the post-basic cases which are so often subacute or chronic in character, and 

f for the acute cases. The mortality is lowest between the ages of 5 and 

10 years. 

A fulminating form of onset is invariably bad, and the mortality in these 
cases is very high, if indeed it is not 100 per cent. In the cases with less 
vicious invasion symptoms, one or more of the following symptoms betoken a 
grave issue : early loss of consciousness, wild delirium, persistent inso mni a, 
extensive haemorrhagic eruption, cyanosis. Later in the course of the disease 
the worst sign is the appearance of hydrocephalus. 

The degree of fever, the intensity of the headache, the amount of rigidity, 
the presence of marked emaciation, frequency and irregularity of the pulse, 
rhythmical respirations, the presence of herpes— none of these things yields 
any information of value in predicting the issue of the disease. In few other 
diseases, if in any, is it possible for the patient to be so ill and yet to recover 
completely, as in cerebro-spinal fever. 

The most important fact bearing upon prognosis is the stage in the disease 
at which treatment is begun. 

Treatment.—!. Prophylactic. — The principles governing prophylaxis 
arc those applicable to infectious diseases in general. Although it would 
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appear that the healthy carrier is more responsible for the spread of the 
disease than the patient himself, it is none the less important to isolate every 
case of the disease and to exercise all precautions against further contact 
with healthy persons. Whenever possible the patient should be transferred 
to a hospital, and preferably to an institution where the staff is accustomed to 
deal with infectious diseases. 

All contacts who are found to be carriers should be placed under quaran- 
tine, and should be kept there until the naso-pharynx is free from meningo- 
cocci. The carrier should live as far as possible in the open air. For lavage 
of the naso-pharynx, and for a gargle, a weak solution of izal may be used, 
or peroxide of hydrogen, or a 1 : 1000 solution of permanganate of potash, 
adding 1*5 per cent, of sodium sulphate to assist penetration (Gordon). For 
spraying the nose or fauces, a 1 per cent, solution of iodine with 2 per cent, 
of menthol in parolein may be used. 

The use of a meningococcus vaccine for the purpose of clearing the throat 
has not proved to be successful. 

2. Ctoa.tive. — (1) Drug treatment . — The introduction of sulphanilamide 
has revolutionised the treatment of this disease. It is of vital importance 
that the drug should be given at the earliest possible moment after the 
diagnosis has been made or is strongly suspected. (For details of sulphonamide 
and penicillin therapy, see pp. 11, 17, 18.) 

The persistence of an ensuing temperature of 99°-100° does not necessarily 
imply that the infection is still active. 

(2) Serum treatment . — The indications for the use of serum are (a) intense 
toxic symptoms, (6) unsatisfactory response to sulphonamides and (c) 
evidence of idiosyncrasy to these drugs (see p. 17). In (a) the serum is used 
as supplementary to sulphanilamide, not as a substitution for it. It is given 
intrathecally in doses of slightly less bulk than the amount of cerebro- 
spinal fluid removed. In highly toxic cases it may also be administered 
intravenously, in doses of 50-100 c.e. diluted to 250-500 c.c. with normal 
saline. 

The serum may be allowed to flow by gravity into the lumbar cisterna 
following lumbar puncture, or it may be injected with a syringe which fits 
the lumbar puncture needle ; the serum must be warmed to body heat and 
the injection made very slowly. The volume of serum injected must not 
exceed that of the cerebro-spinal fluid withdrawn. Serum may also be 
introduced into the cisterna magna. To reach this the needle must pass 
through the posterior atlanto-occipital ligament, which is not nearly so thick 
and resistant as are the interspinous ligaments between the spinous processes 
of the lumbar vertebrae, before entering through the foramen magnum. The 
posterior rim of the foramen magnum in the adult is just over 1 cm. from the 
posterior surface of the medulla oblongata, whereas a distance of only 0-5 cm. 
separates the lowest part of the medulla from the posterior arch of the atlas ; 
the puncture therefore should be made as near to the upper border of the 
atlanto-occipital ligament as possible, and the needle inclined upwards. The 
patient lies on his left side, with the head erect ; if head retraction be present, 
a general ansesthetic is essential in order that the requisite position may be 
assured. The uppermost bony point palpable in the mid-line of the back of 
the neck is the spine of the axis. The skin in this area is cleaned and, if general 
anaesthesia is not used, the tissues are infiltrated with sterile local anaesthetic. 
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After this has had time to act, the skin is nicked with a sharp-pointed knife 
just above the level of the spine of the axis in the middle line. A fine lumbar 
puncture needle with a very short bevel is now inserted through the nick, 
and its direction so adjusted that it is continuous with a line passing through 
the level of the external auditory meatus to emerge on the forehead about 
3 cm. above the bony prominence at the root of the nose, known as the 
glabella. The needle pushed steadily along this line will impinge on the 
occipital bone just posterior to the foramen magnum ; the correct depth is 
thus determined and the needle withdrawn, almost to the skin, its direction 
altered slightly downwards and on reinsertion the point enters the cistema 
just below the rim of the foramen ; this is apparent to the operator by the 
sense of diminution in resistance to the passage of the needle. The cistema 
magna is entered at a distance of 4*5 cms. from the skin in an adult of average 
build. 

(3) General management. — The diet is to be adjusted to the patient’s 
condition. The disease is an exhausting one, and as full a dietary as is 
consistent with the state of the digestive secretions is to be allowed. If 
the fever is a conspicuous feature, and the patient is drowsy or delirious, the 
mouth is usually dry ; the diet is then necessarily restricted to fluids, which 
should be given in the form of diluted milk, and freshly prepared meat 
essences, in small quantities at frequent intervals. Water should be given 
freely. If the patient is in a state of stupor the act of swallowing must not 
be relied upon ; feeding must then be by the passage of a nasal tube three 
or four times in the 24 hours. According to the age of the patient, from 5 to 
10 ounces of citrated milk and water (equal parts), or of peptonised milk, or 
of beef essence are allowed to run into the stomach from a funnel attached to 
the tube and held at the necessary height above the bed. If vomiting is 
troublesome, peptonised milk should only be used, or whey or albumin water. 
If this symptom is persistent, it may be advisable to put no food at all into 
the stomach for 24 to 48 hours, relying upon saline injections (5 to 20 ounces 
according to age) per rectum every 6 hours, supplementing these, if thought 
desirable, by the subcutaneous use of a 10 per cent, solution of dextrose in 
normal saline. 

The bowels are usually constipated ; it is therefore frequently necessary 
to use purgatives, avoiding salines if sulphonamide is being given. If the 
patient is comatose early in the disease, when treatment is beginning, it 
may bo advisable to give 2 minims of croton oil in butter or moist sugar. 

Urinary difficulties do not usually occur unless the patient is unconscious, 
in which case it is important to bear in mind the possibility of reten- 
tion, which may lead to “ overflow incontinence.” This condition 
indicates the use of the catheter, with the customary care in the matter 
of asepsis. 

(4) The treatment of certain symptoms. — Headache is usually the most 
distressing symptom calling for special treatment. Phenazone, caffeine, and 
acetylsalicylic acid may all be tried in full doses ; morphine may be imperative 
in some cases, because nothing else may be of any service. Restlessness, 
deunum and insomnia, — if these symptoms are troublesome a trial should be 

C Jn m° mG BUC ^ com bination as the following : I£ Ammon, bromid., grs. 
JO-30 ; Tr. valerian, ammon., min. 10-30; Syr. chloralis, min. 20-120; 
Aquam ad fl oz. 1 S. — Sccundis horis ad doses iv— vi. 
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The pains and the stiffness are best treated by warm baths at a temperature 
of 102° to 104° V. 

If the delirium is exhausting or the condition verges upon mania, vapour 
of chloroform may be used, or morphine with atropine may be given. 
Hyoscine should be avoided. 

In arthritis the affected joint is best treated by fixation, by the application 
of hot stupes, and by liquid. If the effusion becomes considerable, or does 
not quickly yield to these measures, the joint should be aspirated. 

(5) The repetition of the lumbar puncture . — A lumbar puncture of necessity 
precedes the diagnosis. When sero-therapy is in force the puncture is, of 
necessity, repeated at each dose of serum. There remains the question of the 
therapeutic value of thecal drainage here as in the other forms of pyogenic 
meningitis undergoing sulphonamide treatment. There are reasons for think- 
ing that drainage at certain intervals, especially in children, tends to prevent 
the development of the most serious of the complications of the disease, a 
state of hydrocephalus. The writers are of opinion that the process has 
beneficial effects upon the course of the disease in many cases. This, not- 
withstanding the fact that whole groups of cases have been successfully 
treated by chemotherapy with no further lumbar puncture than that made 
for diagnosis. 

(6) Treatment of hydrocephalus . — If a condition of hydrocephalus has 
been diagnosed, it is advisable to tap the lateral ventricles and to inject 
serum. This procedure is not so difficult nor so dangerous as may be 
supposed. 

(a) The patient is usually an infant with open fontanelles. The region 
of the anterior fontanelle is shaved and the skin is sterilised. A stout needle, 
to which a syringe can be attached, is inserted at the lateral angle of the 
fontanelle, and is gently pushed towards the mesial line for a distance of 
an inch or an inch and a half. In older patients a special drill may be neces- 
sary. The fluid is usually under considerable pressure, so that it becomes 
quickly known when the needle reaches it. It is not necessary or advisable 
to attempt to withdraw more fluid than comes into the syringe with very 
gentle aspiration. With great care, an amount of serum less in bulk than the 
fluid withdrawn is now introduced into the ventricle. 

(b) In older children and adults the operation of decompression becomes 
necessary; and here again, though a much more serious procedure, the 
practitioner should not hesitate to give the patient the benefit of the 
operation and of the use of serum by this special route. 

Hohder. 

A. E. Gow. 


TETANUS 

Synonym. — Lockjaw. 

Definitions. — An infective disease, due to the toxins of the clostridium 
tetani, and showing itself by tonic spasm of the masseter and other muscles 
with paroxysmal exacerbations, 

.Etiology. — The bacillus of tetanus is a slender rod 4 to 5 ft in length and 
from 0*3 to 0-8 broad. It is a spore-bearing anaerobe. The vegetative 
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forms are slightly motile, and when stained by special methods show 
numerous fine flagella arranged all round the bacillus. In material from 
infected wounds, and usually in cultures after 24 hours’ incub ation at 37 • 5 C., 
spores occur. These are terminal, giving rise to the characteristic drum- 
stick appearance. As cultures grow older the numerical proportion of 
spore-bearing forms increases, and in very old cultures only spore-beanng 

forms or spores are found. . 

Distribution . — In nature the tetanus bacillus is found, m the soil of highly- 
manured districts, and in the dejecta of various animals, . especially the 
herbivora, in the intestines of which it exists without causing pathogenic 
effects. By comparison with the widespread distribution of the bacillus 
and its spores the disease is rare. In infected wounds the bacillus occurs with 
other spore-bearing anaerobes associated with pyogenic cocci, and saprophytic 
organisms of various kinds. In consequence of its association, in nature and 
infected wounds, with other organisms, the bacillus is difficult of isolation, as 
a large proportion of the associated organisms grow with much greater rapidity. 
Use is made of the fact that the spores will resist a temperature of 80° C. for 
an hour. Suspected material is inoculated into agar or serum-agar slopes 
or deep tubes of glucose-agar, and incubated for 48 hours. The culture is 
then subjected to a temperature of 80° C. for three-quarters of an hour, and 
subcultures are made on agar plates which are incubated anaerobically. By 
this means all non-sporing bacteria, and the vegetative forms of the spore- 
bearers, are killed, and only spore-bearing organisms remain to be dealt 
with. 


The disease follows injury to the tissues in most cases, and even when 
no injury is known to have occurred, it is highly probable that some slight 
abrasion has been present. The term “ idiopathic tetanus ” has been 
given to those cases in which no discoverable injury is present. Those 
wounds, usually of the hands, in which the tissues have been badly damaged 
rather than cleanly cut, are specially liable to be followed by tetanus in- 
fection. Cases have occurred from the use of contaminated gelatin used in 
subcutaneous injections, grey wool employed as padding for splints, and from 
catgut sutures similarly infected. 

Tetanus is more common in tropical than in temperate zones. A special 
form of the disease, tetanus neonatorum, is peculiar to the tropics, and results 
from sepsis in attending to the child’s navel. This variety, which has occurred 
in epidemics, is “ almost peculiar to infants of the filthy poor ” (Hirsch, 
188C). 

Pathology. In nature the disease is produced by the introduction of 
infected material through an abrasion or wound, which may be so minute as 
to escape detection. Probably there is no such thing as idiopathic tetanus, 
but infection is possible through the bronchial or even intestinal mucosa. 

If the bacilli or spores, free from toxin or from pyogenic cocci, be intro- 
duced into an animal, infection may fail to occur, the protection afforded 
being probably accounted for by phagocytosis, for if spores enclosed in a 
paper sac be introduced into a susceptible animal infection occurs, as the 
sac protects the spores from phagocytosis. The presence of pyogenic cocci, 
other micro-organisms and the fragments of bone and foreign material 
incidental to compound fractures and gun-shot wounds, all conduce to the 
conditions favourable to growth of the tetanus bacillus. 
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The period of incubation, following infection with tetanus bacilli, varies 
with different animals. In man a period of from 2 to 14 days occurs, but the 
period may be longer, and as a rule a long incubation period means a more 
favourable prognosis. 

Tetanus toxin . — The tetanus bacillus, like the diphtheria bacillus, 
produces its pathogenic effects by reason of the soluble toxin it elaborates. 
Bacterium-free filtrates of cultures, as shown by Kitasato, when injected 
subcutaneously or intravenously into mice, cause tetanic spasms, at first 
in the neighbouring muscles and later more generally, and death has 
resulted. 

Tetanus toxin is one of the most powerful poisons known, the fatal dose 
of a probably impure toxalbumin for a mouse being found by Brieger to be 
0-0005 mgm. 

Different degrees of resistance to the toxin are shown by different 
animals. The horse and man are the most susceptible. On a basis of 
weight the horse is twelve times and the guinea-pig six times as susceptible 
as the mouse, while the hen is two hundred thousand times as resistant. The 
incubation period is shorter when toxin is intravenously injected than when 
introduced subcutaneously, and is shorter in smaller than in larger animals. 

It has been proved that toxin is absorbed by the end-plates of motor 
nerves. This was shown by severing the sciatic nerve of an animal near the 
spinal cord. The corresponding hind limb was then injected with toxin. 
A portion of the divided nerve was then placed in another animal and 
tetanus resulted, while if the nerve were cut distally, and a proximal portion 
thereof were transplanted, no infection occurred, though in both cases the 
nerves were equally bathed in lymph containing toxin. And, again, if an 
excess of toxin be injected into a sound h'mb only that portion of a nerve 
distal to a section in another limb shows absorption of toxin. Introduction 
of a lethal dose of toxin into a nerve such as the infra-orbital, containing no 
motor filaments, is not followed by characteristic tetanus symptoms. 

The toxin passes centripetally up the nerve and affects the motor nerve 
cells corresponding thereto, thus accounting for the longer incubation period 
in larger animals. If antitoxin be injected into a mixed nerve, such as the 
sciatic, toxin is prevented from passing up that nerve ; but toxin injected 
into a similar nerve will act lethally even though a large excess of antitoxin 
had been previously injected intravenously. In one case, indeed, it was 
shown that a dose of toxin injected into the sciatic nerve of a highly 
immunised animal caused tetanus. Possibly these results are accounted for 
by the now well-known difficulty of bringing antibacterial and antitoxic 
bodies in the blood to bear on the cells of the central nervous system, a 
difficulty which has been met, to a certain extent, by the introduction of 
intrathecal medication. 

Symptoms. — The incubation period has already been referred to. The 
earliest symptom is, in the groat majority of cases, the so-called trismus or 
painless tonic spasm of the massetor muscles. Beginning as a slight stiffness, 
this increases until the jaws are firmly clenched, the patient being unable to 
open the mouth. The stiffness may involve the muscles of the neck at the 
same time as the jaws, or a little later. The facial muscles are affected next, 
and the facies presents the risus sardonicus due to the tension in the frontalis 
and in the muscles at the angles of the mouth. The muscles of deglutition 
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are another group early affected. There is, from these parts, a steady spread 
of the spasm to the trunk and then to the limbs. Rigidity tends to appear 
early in the rectus abdominis and in the adductors of the thighs. The tendon 
jerks are exaggerated and attempts to elicit them produce spasms, local or 
general ; attempts to elicit the plantar reflex may cause extension of the 
knee (Gordon Holmes). The tonic spasm in the muscles of the trunk, -which 
may develop in from 12 hours to a week after the appearance of trismus, 
usually show exacerbation in paroxysms, with resulting postures termed 
respectively opisthotonos, emprosthotonos and pleurothotonos, according as 
the muscles of the back, abdomen or one side of the body are in a state of 
spasm. These paroxysms may be induced by divers irritants, and are agonis- 
ingly painful ; the earlier they occur the more grave is the prognosis. 
Retention of urine is common. 

Less common manifestations include a local contracture of muscles in 
the neighbourhood of the wound, which may precede trismus or more general 
spasm by several days ; the localisation of stiffness and spasm in tetanus 
may be a result of immunisation. Thus, in a wound of the forehead there may 
be a facial palsy or an ophthalmoplegia on the same side or, with a wound of 
the hand or foot, painful spasm of the muscles of the limb may develop before 
spasm appears elsewhere. In some of these local forms general Bpasms may 
be absent throughout or, if trismus is present, this may be transient. In 
“ local tetanus ” the incubation period is sometimes as long as 30 days. 

The disease is often apyrexial, but in some cases the temperature rises 
with the development of the general symptoms, which include headache, 
pains in the back, anorexia, constipation, insomnia, yawning, sweating and 
a facies of great anxiety. Hyperpyrexia may precede death. Consciousness 
remains clear. The cerebrospinal fluid is unaffected. 

Course. — The course of the disease is variable. Sometimes it is as short 
as 4 or 5 days, the patient dying of spasm of the glottis, asphyxiation, broncho- 
pneumonia, heart failure or exhaustion. Other cases, less fulminant, last 
from 7 to 14. days. A few seem to deserve the term “ chronic.” 

Diagnosis.. — A relatively trivial disease which may, however, cause some 
anxiety from its resemblance to the trismus of tetanus, is the fixation of the 
jaw seen in certain cases of septic throat and septic, especially impacted, teeth, 
with phlegmonous involvement of the floor of the mouth, periosteum, etc. 
Careful examination of the mouth nearly always suffices to determine the 
real nature of these cases, and the presence of enlarged and tender cervical 
glands assists the diagnosis. 

Strychnine poisoning presents features resembling tetanus in that the 
spasms . are very similar in both diseases. But between the spasms in 
strychnine poisoning the muscles are relaxed, a condition never seen in tetanus. 
Another point of distinction is the fact that trismus and cervical rigidity 
never exist alone in strychnine poisoning, whereas they frequently do in 
tetanus. 

In any doubtful case of injury, in which there are damaged tissues, 
bacteriological investigation of the exudate and of material from the depths 
of the wound should at once be made. 

Prognosis. This is always grave. The mortality in a large series of 
cases appears to be nearly GO per cent. (Hill). Infants and children rarely 
recover. The absence of fever, a more or less normal pulse-rate, a long 
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incubation period, and a slow development of the symptoms are favourable 
points. If the patient reaches the tenth day of the disease, his chance of 
recovery is considerably increased. 

Treatment. — I. Prophylactic, — AU wounds of a suspicious character 
should be well curetted under a general anaesthetic, the raw surface Bhould 
be thoroughly treated with antiseptic and antitoxin administered. 

Antitoxin has for some time been used in connection with wounds in- 
fected with road-sweepings, or garden soil, and in America chiefly in cases 
of wounds connected with Independence Day celebrations, in consequence 
of which injections a very definite fall in the death-rate resulted. 

During the War of 1914-1918 antitoxin was used on an extensive, scale. 
During the early period, with no special arrangements for prophylaxis, the 
incidence was about 8 per 1000. Later, with the use of 500, aud then 3000 
international unite (I.U.), of antitoxin, the incidence fell to 1 in 1000. Follow- 
ing passive immunisation induced by prophylactic antitoxin, cases which do 
develop tetanus tend to have a longer incubation period and the disease may 
remain “ local.” But such passive immunity does not persist for more than 
3 weeks ; hence to ensure protection the dose of antitoxin must be repeated 
at fortnightly intervals where wounds do not heal. 

In 1924 Ramon and Zoeller showed that tetanus toxin might be so treated 
as to lose its toxicity and stall retain its antigenic power. The material, called 
“ toxoid,” has been proved of great service as a preventive agent. At the 
R.A.M. College it has been proved that two doses of 1 c.c. each of toxoid, 
given at intervals of 6 weeks, confer immunity lasting at least 2 years. This 
is now the practice in the British Army before a man goes on active service. 
The second injection is most essential in the production of active immunity 
for, following it, the rise in antitoxin content of the patient’s serum is far 
greater than that consequent upon the first. 

2. Curative. — Keep the patient as quiet as possible in a dark and noise- 
less room. Feeding may be impossible by mouth, in which event nasal 
feeding may be attempted, and if this, too, is impossible because of spasm, 
recourse must be bad to glucose-saline rectal drip. 

It is profoundly important that no delay whatever should occur in the 
use of antitoxin. Injection may be made intravenously, intramuscularly, or 
intrathecally. The last route achieves easier access to the affected nerve 
cells, though it is usually, and rightly, combined with other methods ; the 
great disadvantage lies in the liability of the manipulation to induce or 
accentuate muscular spasms. 

Provided there be no contra-indication to the administration of horse 
serum-freedom from previous serum therapy, freedom from allergic mani- 
festations which might necessitate rapid desensitisation (see p. 7), antitoxin 
may be injected undiluted into the vein and theca. As soon as symptoms 
appear, 200,000 units are given intravenously and 80,000 intrathecally. If 
the wound involves a limb, a further 10,000 units should be injected into tbe 
tissues on tbe proximal side. Antitoxin is excreted slowly and its presence 
in the circulation has been demonstrated at least 10 days after a large single 
dose given by the intravenous route (Cole). If all goes well, therefore, there 
is probably nothing to be gained by repeating the dose under 7 days ; in 
extensive wounds 50,000 units should he given at weekly intervals by tbe 
intravenous route until spasms cease. A similar dose should be administered 
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at least an hour before any further surgical treatment or manipulation is 
undertaken. 

Before the onset of tetanic convulsions, a mixture of chloral grs. 15 and 
bromide grs. 20 given by mouth two- or four-hourly, or luminal grs. l by 
mouth or subcutaneously as often as required, is indicated to lessen excita- 
bility and procure sleep. Avertin or paraldehyde administered per rectum 
are the best remedies by which to control severe spasms. For a man weighing 
10 stones (63 kgm.), 6 c.cm. of avertin or 20 e.cm, (5 dr.) of paraldehyde 
shaken up in 200 c.c. of normal saline, should suffice to hold them in check 
for 4 to 6 hours, after which the dose may require to be repeated. While the 
patient is under the influence of avertin trismus may be relaxed and attempts 
at feeding are most likely to be successful 2 or 3 hours after its administration. 
Chloroform vapour is also of value, but when spasms are severe it cannot be 
inhaled. A more or less continuous use of morphine or hyoscine is an 
alternative measure. 

Less success has attended the therapeutic use of tetanus antitoxin than 
is the case with diphtheria antitoxin. This result is largely, if not entirely, 
accounted for by the relative slowness in the onset of symptoms in tetanus - 
as opposed to diphtheria. The argument for the prophylactic use of anti- 
toxin in every case of a wound contaminated with road material or soil 
contaminated with animal excreta becomes correspondingly strengthened. 


ANTHRAX 

Synonyms. — Wool-sorter’s Disease ; Splenic Fever of Animals, 

Definition. — An acute infective disease caused by the Bacillus anthrads. 
There are three clinical forms of the disease, according as the lesion is in 
the skin (malignant pustule), in the lung (pulmonary anthrax), or in the 
intestine. •< 

^Etiology. — B. anthrads is a large Gram-positive bacillus possessing a 
capsule. On artificial media it grows in long filaments which, owing to the 
fact that the filaments do not readily break up into individual bacilli, tend 
to bend upon themselves and thus cause the outlines of the colony to assume 
a whorled appearance that is characteristic. Spores always develop in 
cultures in the presence of free oxygen. 

In the tissues, however, the bacilli occur in straight rods measuring 
from 5 to 10 fi by 1 to 1*5 /*, the longer forms generally being found in attenu- 
ated cultures, and the bacilli found in the gelatinous oedema are usually 
longer than those found in blood. Spores never develop within the infected 
animal since free oxygen is necessary. The micro-organism is non-motile. 

In the herbivora, especially sheep and cattle, the disease occurs epidemi- 
cal! v and the infection assumes a septicemic type. The spleen may be two 
or three times its normal size, and on section may be diffluent. An impression 
preparation from the cut surface shows enormous numbers of bacilli together 
with blood cells and mononuclear leucocytes. The liver and kidneys are 
in similar condition, and the lymphatic system is extensively involved. 

The bacilli in the blood are invariably in the vegetative form, and it is 
only after being voided from the body that they produce spores, these being 
extremely resistant to adverse influences. It is claimed that spores may 
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remain on the ground in a state of latent activity for as long as 12 years. 
But it is suggested by M. Fadyear and otters that soil infection counts for 
little in this country, most cases being traceable to imported food stuffs, 
hides and brushes. 

The carnivora are relatively immune, especially the dog. 

Man occupies an intermediate position, and the disease is always com- 
municated to him directly or indirectly from animals. Two principal forms 
occur, malignant pustule, a local infection through a cut or abrasion of the 
skin or a hair follicle, and wool-sorter’s disease, an infection starting in the 
trachea and bronchi from the inhalation of dust containing spores. 

Inf ections of the intestinal tract may occur but are rare. Such infections 
must originate from spores, as the bacilli do not withstand the action of 
gastric juice. 

Bacteriological Diagnosis. — In a case of suspected malignant pustule 
direct microscopic examination will usually show the bacilli in the fluid 
in the surrounding vesicles. Sometimes examination of the sections of the 
excised malign ant pustule is necessary. Cultures on agar will show in 24 
hours the characteristic wavy-outlined colonies. Blood cultures in man never 
show the bacilli until just before death. Putrefaction rapidly destroys 
anthrax bacilli, hence the recognition of the bacillus in putrefying tissues 
entails careful bacteriological examination and animal experiments. 

A guinea-pig may be inoculated with suspected material, and if anthrax 
be present will usually die within 2 days, and the bacilli may be demonstrated 
in the spleen. 

Immunity. — Pasteur, noting that one attack of anthrax immunised 
an animal, elaborated a method of artificial immunity. He attenuated 
cultures by growth at 42-5° C. Sheep survived when inoculated with such 
cultures, and proved immune to a subsequent injection of a highly virulent 
living culture. By carrying out this process of active immunity the mortality 
among animals was greatly lessened. Marchoux showed that the serum 
of such animals conferred a certain degree of passive immunity ; and Sclavo, 
by using a mixture of such immune serum and progressively attenuated 
cultures and virulent cultures, obtained very high degrees of immunit y in 
the ass. Sclavo’s serum is stable, and if given in quantities of 40 to 100 c.c. 
at an early enough stage in the disease is almost always successful. 

Formerly the local effects of infection were considered due to the mechanical 
damage to the tissues by the rapid multiplication of the bacilli. Later it 
was considered that the tissues were injured by simple deprivation of oxygen. 
Now the result is considered to be a toxic phenomenon. There are three 
clinical forms of the disease. 

I. Malignant Pustule, — The site of infection is nearly always upon 
an exposed part of the body — face or hands or forearms. The incubation 
period appears to be very short, perhaps not longer than a few hours. 
A small red papule forms, which rapidly becomes vesicular and then 
incompletely pustular. By the time vesication occurs there is a surround- 
ing zone of intensely red oedema, becoming a brawny induration by the 
end of the second day. By this time a ring of secondary vesicles often 
surrounds the initial lesion, which has now formed a dry and almost black 
scab, generally raised above the surface of the affected skin. A frequent 
associated lesion in the case of the arm is lymphangitis, spreading upwards 
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to tlie lymph glands, which become enlarged and painful. There is rarely 
much pain at the site of the initial lesion, though there is usually a good deal of 
itching and tenderness. Fever is almost constant, and in severe cases may 
be quite high. The patient is then very ill, with intense toxic symptoms. 
Mild cases occur, however, and in them both the local and the general 
symptoms are much less marked. 

The prognosis turns upon the severity of the symptoms, especially of 
the toxremic state. Death is sometimes very rapid — it may occur within 
the first week. 

In some cases the initial papule and vesicle are ill-marked, but the 
attendant oedema is excessive ( malignant oedema). The mortality in this 
type of the disease is a good deal higher than in the type in which the pustule 
is well formed. 

II. Pulmonary Anthrax. — In this variety of the infection the bacilli are 
inhaled with dust from infected hair or wool. The result is the rapid develop- 
ment of fever, generally ushered in by a rigor, with very intense toxic 
symptoms and the signs of bronchitis. Cerebral symptoms develop, with 
great weakness. The whole course of the disease may be very short, even 
as brief as 24 hours. Recovery probably never takes place, even if the 
diagnosis has been made at an early stage. 

III. Intestinal Anthrax. — This is probably the least common form of . 
the disease. The infection is due to eating meat or drinking milk from 
animals suffering from splenic fever. The symptoms are those of a severe 
gastro-enteritis — fever, vomiting, diarrhoea and intense weakness. The 
spleen is enlarged. This form of the disease has been found to occur in 
small epidemics. The mortality is high, though not so high as in II. 

Treatment. — (i.) Prophylactic. — This consists in the specific immunisa- 
tion of animals subject to the disease, the complete destruction of dead bodies, 
and in the careful disinfection of aU skins, hair and wool, before these are 
handled in any industrial occupation. 

(ii.) Curative. — General measures (rest, etc.) are taken towards the 
prevention of a general infection. The pustule is kept clean, but is neither 
cauterised nor incised. A large dose of Sclavo’s anthrax anti-serum (40 c.c. 
at least) is given as soon as possible by the intravenous route. This is re- 
peated intramuscularly at intervals of 12 to 24 hours, the dose being gradually 
reduced. If the scrum is not available, 0-6 to 0-9 g. of neoarsphenamine or 
one of its equivalents may be injected intravenously and repeated in 48 hours. 
Some observers consider this treatment to be as good as by ser um for malignant 
pustule, provided it be given within 4 days of the onset of the disease. Treat- 
ment by sulphapyridine, given intensively (see pp. 17-18), has proved 
successful. So also has penicillin. 


GLANDERS 

Definition.— An infectious disease, occurring not infrequently in the 
horse and in the ass, occasionally transmitted to man, and characterised by 
the formation of granulomatous nodules in the nose (glanders), and in the 
subcutaneous tissues (farcy). ' 

/Etiology. The bacillus of glanders, or Bacillus mallei, is a short rod, 
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straight or slightly bent, of 3 to 4 ft in length by 05 to 0*75 p in thickness. 
It is non-motile, and possesses no flagella, nor does it form spores. It can 
be cultivated on ordinary media at 37° 0., but gives a more characteristic 
growth on potato. 

The bacillus stains somewhat faintly with the usual a nilin e dyes, so that 
a mordant, such as carbolic acid, is usually employed, but even when deeply 
stained there is a tendency to decolorise rapidly. The staining is markedly 
irregular, this irregularity being a diagnostically helpful point. It is Gram- 
negative. 

Pathology. — The disease chiefly affects horses, mules and asses— -the 
latter being the most susceptible. Horned cattle are immune, but goats and 
sheep are occasionally infected. 

In the horse, infection may take place through any abrasion of the skin, 
but most frequently through abrasion of the nasal mucous membrane from 
infected water-troughs or feeding-mangers. The infection may be acute 
or chronic. In the acute form (glanders proper) there is fever and prostration, 
and in two or three days there occurs ulceration of the nasal mucosa with a 
sero-purulent discharge, leading on to involvement of the lungs, and death 
within a few weeks. In the chronic form — farcy — there is involvement of 
the lymphatic system associated with the original site of entry. The lymph 
vessels become enlarged — farcy pipes — and irregular thickenings — farcy buds 
— occur, which may soften and suppurate. 

The disease may be latent, ana can then only be diagnosed by the “ mal- 
lein ” test. In the human being the infection is generally derived directly 
from the horse, and is therefore usually confined to those in close connection 
with horses ; but the disease has been contracted in the laboratory. 

The toxin of JB. mallei or mallein is an endotoxin, being derived from 
the bacterial bodies, in which respect it differs 'markedly from the toxins of 
tetanus and diphtheria bacilli. One of its chief characteristics is its resistance, 
it being capable of withstanding temperatures of 120° C. and prolonged 
storage with but little loss of strength. It is prepared by growing cultures 
in glycerin broth for 3 or 4 weeks, and sterilising these by boiling or auto- 
claving at 115° 0. The cultures are then allowed to stand, and the super- 
natant fluid being decanted off, this is then filtered through a Chamberland 
filter. The resultant filtrate, to which one-half of 1 per cent, of carbolic acid 
is added, constitutes mallein. It contains the soluble portions of the bacteria, 
and substances from the altered medium, and is a similar product to tuber- 
culin. It is used in doses of 1 c.c. to detect a glanders infection in the horse. 
As the reaction in a “ glandered ” animal is severe, both locally and con- 
stitutionally, it is unsuitable for use in man. 

Forms op the Disease. — Both glanders and farcy have been known to 
occur in man in acute and in chronic forms. All forms are rare. 

Symptoms. — 1. Acute Glanders. — The incubation period varies, but is 
in most cases i days. At the site of infection in the nose there occurs 
an inflammatory swelling surrounded by oedema and lymphangitis, with a 
papular eruption soon becoming pustular. In a few days other and similar 
swellings appear, which soften and ulcerate, so that the mucosa of the nose 
becomes generally infected, leading to profuse muco-purulent discharge. 
The whole nose swells; it may be very considerably. The ulceration 
extends deeply so as to involve the cartilage and bone. The oervical 
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lymph glands are usually enlarged and may soften, forming abscesses. 
Constitutional symptoms are present by this time, and death, usually "with 
pneumonia, occurs about the middle of the second week. 

2. Chronic Glanders. — This form resembles closely the disease as seen 
in the horse. There is a chronic profuse coryza, associated with widely 
scattered muscular and subcutaneous nodules. Unless the nature of the 
disease is suspected, it may go undiagnosed for some time. 

3. Acute Farcy. — This is the form of the disease resulting from accidental 
inoculation of the skin. A local lesion of a highly inflammatory kind leads 
quickly to a spreading zone of lymphangitis, subcutaneous nodules (farcy 
buds) appearing in the track of the infection, softening and forming 
abscesses. The patient becomes severely ill, with symptoms of a general 
infection, and the course of the disease is of much the same duration as in 
acute glanders. 

i. Chronic Farcy. — This only differs from acute in that the “ buds ” are 
associated with much less inflammatory reaction, the constitutional symptoms 
are much less severe, and the course of the disease iB much longer. A few 
of the cases have extended over 12 months. 

Diagnosis. — Acute glanders has been mistaken for small-pox, owing 
to the likeness of the papulo-pustular eruption to the specific eruption of 
this disease. The chronic forms are at times mistaken for the other infective 
granulomata (syphilis, tuberculosis and actinomycosis). Exact diagnosis 
turns upon bacteriological methods, direct or indirect. 

The bacteriological diagnosis in man may be simple if a superficial 
swelling exists which may be opened. Direct cultures may be made 
therefrom, preferably on potato, and a rapid diagnosis made. It may be, 
however, that weeks elapse before such an opportunity occurs, or before 
some deeply situated swelling calls for operative interference. In such cases 
, 6orum reactions, such as the complement-fixation test and agglutination, are 
l indicated, and in a case watched by one of the authors the diagnosis was 
made by the opsonic test several weeks before the bacilli were cultivated 
from the tissues. 

# If material containing B. mallei be injected intraperitoneally into a male 
guinea-pig, tumefaction and suppuration occur in two or three days in the 
tunica vaginalis, and the bacilli can be recovered therefrom after about six days. 

Treatment.— PRornYLACTic.— The utmost care must be taken in nursing, 
destruction of old dressings, etc. 

The site of inoculation, if obvious, should be excised, and the underlying 
tissues should be treated drastically by strong antiseptics. All abscesses 
should be opened promptly and efficiently drained. The general symptoms 
are met by treatment similar to that given in any septicaemia. 

Horder. 

A. E. Gow. 

John Matthews. 


TULARAEMIA 

Synonym.— Deer-fly Fever ; Pahvant Valley Fever ; Ohara’s Disease. 
Definition. A plague-hke general infection of small rodents, hitherto 
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confined to the United States, Japan and a district in Siberia ; also recently 
in Norway, commnnicablo to man. The disease has the peculiarity, in 
which it resembles Malta fever, of being extremely infective to laboratory 
workers handling the causative organism, Bacterium tularense, and attention 
to this aspect has been drawn by an important paper by Professor Sir John 
Ledingham and Dr. F. It. Fraser, in the Quarterly Journal of Medicine , 
vol. xvii., describing three cases occurring at the Lister Institute. 

./Etiology. — In 1911 M'Coy, during plague work among ground squirrels 
in California, discovered a plague-like disease not due to Bacillus peslis, and 
in 1912 M'Coy and Chapin isolated the specific organism from the blood of 
infected animals, and it was named Bacterium tularense. Subsequently the 
organism was found in various rodents, and endemic centres of the infection 
have been recognised in many ‘areas of North America. The first human 
case of infection appears to have been reported by Pearse in 1910, but bacterio- 
logical proof connecting it with B. tularense was provided by Francis 
subsequently. Where the infection is endemic among rodents, human cases 
are not uncommon, and possibly some have recovered unrecognised. The 
infection is conveyed from animal to animal by various blood-sucking para- 
sites. The foeces of infected bugs have been shown to be infective. Polluted 
water has recently been thought to be a Bource of infection in Norway and 
U.S.A. There is thus no difficulty in understanding how endemic centres of 
infection are kept up, and human infections in the field are readily understood. 
But it is difficult to explain the cases of infection in laboratory workers. It is 
suggested that a possibility is respiratory infection during the anaesthetising 
of experimental animals, when coughing is not uncommon, and the bacillus is 
certainly contained in bronchial secretions, as well as the excreta generally. 
The question appears to be parallel to the difficulty of explaining the great 
liability to laboratory infections with Br. mclilcnsis. 

B. tularense is a minute. Gram-negative cocco-bacillus, measuring, accord- 
ing to M'Coy and Chapin, 0-3, with a breadth of 0-2 /*. It is not easily 
stained by the ordinary dyes, unless a mordant, such as carbolic acid or aniline, 
is added. It is refractory to growth on ordinary media, the original cultures 
being obtained on a medium composed of egg-yolk. It will grow readily on 
serum glucose agar if a piece of rabbit spleen be added thereto. 

Pathology. — In animals, nothing characteristic is found. At the site 
of inoculation some diffuse necrosis may be seen, and occasionally swelling 
of the corresponding lymph glands. The spleen, liver, lungs, and kidneys 
may show Bmall necrosis areas. Human cases contracted in the field, probably 
from some blood-sucking fly, will show a local ulceration at the site of the bite, 
with swelling, and possibly suppuration, of the local lymph glands. Cases 
contracted in the laboratory provide no pathological data, for there is no 
evidence of the portal of infection, and the blood shows no characteristic 
changes. 

Symptoms. — The infection expresses itself in two ways : (1) Dealers in 
rabbits may develop a necrotic papule, which is followed by acute lymph- 
adenitis in the area affected. Suppuration may occur, with considerable 
pyrexia and toxaemia. (2) Laboratory workers studying the infecting agent 
have suddenly developed pyrexia, with marked malaise and no localis- 
ing symptoms. The temperature subsided at the end of 3 weeks in the 
American series of cases, but it remained up for a longer period in the 
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London scries, and in one case there were irregular rises of temperature for a 
period of a year. The marked features of the majority of the cases were 
the malaise, the recurrent nature of the fever, and the prolonged inability 
to work. 

Diagnosis. — In endemic areas, people handling rabbits and other rodents, 
who develop fever, with or without localising signs of insect bites, should be 
under suspicion. In this country, only laboratory workers are likely to 
be infected. In either case, the diagnosis depends upon specific agglutination 
of B. tula reuse antigen. Very definite agglutinations were noted towards the 
end of the second week after the commencement of the disease, and the titre 
rose rapidly and remained high during the long convalescence. 

Prognosis. — This appears to be of about the same order as that in Malta 
fever. The disease is not fatal, but causes a long period of inability to 
work. 

Treatment . — No account is given of any attempt® to confer immunity, 
either prophylactic or phylactic, and the treatment would appear to be one 
aiming at rest, with measures to counteract the anaemia that tends to 
supervene. 

John Matthews. 

Hokdeb. 

A. E. Gow. 


SCARLET FEVER 


Synonym. — Scarlatina. 

Definition. — An acute specific fever of sudden onset characterised by 
faucial inflammation, a punctate erythema of the skin, and a tongue at first 
furred but later raw with prominent red papilla). Desquamation follows, 
and inflammatory scquclre may occur, involving especially the ears, cervical 
glands and kidneys. 

/Etiology. — Scarlet fever is a disease of temperate climes and seldom 
gains a foothold in tropical or subtropical countries. It is endemic in large 
cities and populous centres, tending to flare up every few years in local 
epidemic form owing to the accumulation of susceptible subjects. Its general 
epidemic prevalence, however, is irregular, and no definite periodicity has 
been recognised. In the United Kingdom it is prevalent in the latter part of 
the summer and reaches its maximum at the end of the autumn ; the period 
of least prevalence being the spring. Of late years, although the incidence 
has not appreciably declined, the mortality has fallen and the type of caBe 
become less severe. Severity, however, has always varied greatly at different 
periods and in different regions. 

The case mortality of scarlet fever (proportion of deaths to attacks) is 
now not more thnn 0-5 or 2 per cent. It is greatest in the first year of life and 
diminishes with age. Females are more liable to infection than males, but 
attacks in males arc rather more likely to terminate fatally. 

Of predisposing causes, childhood and the absence of acquired immunity 
are the most important. Infants under one year of age seldom contract the 
disoase, but mother and new-born infant may share the infection together. 
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The rn ayiTrmm incidence occurs during the fifth and sixth years of life, a 
period slightly later than is the case with such diseases as whooping-cough 
and measles. Adults are not exempt, but scarlet fever is rare in the aged. 
There is a tendency in some families to take the disease in a very severe form. 
As a rule, one attack protects permanently, but second attacks do undoubtedly 
occur. Multiple recurrences should probably be attributed to some other 
cause than scarlet fever. 

Poverty, by entailing shortage of food, overcrowding, and defective isola- 
tion facilitates the spread of the disease and augments its death-rate. 

The infective agent resides in the mucous secretions of the nose and throat 
and in the secondary suppurative lesions. The disease is infectious from 
its commencement, but the exact duration of infectivity cannot be deter- 
mined for any given case. Six weeks’ isolation is generally sufficient if by 
that time the mucous membranes are healthy and the skin free from soreB. 
Many authorities reduce this period to 4 weeks for mild and uncomplicated 
attacks. Desquamation is not regarded as dangerous unless the scales are 
contaminated by the patient’s discharges, and the infectivity of urine which 
remains albuminous has never been proved. The infectivity of scarlet fever 
is not nearly so great as that of measles, varicella or small-pox. 

In most cases infection is by droplets derived directly from a person 
suffering with, or recently recovered from, the disease, but transmission by 
infected fomites or infected milk may also occur. Aerial infection by dust is 
possible, and dust from floors and blankets may possibly be a vehicle. It is 
an important fact that discharges from the nose, throat, mouth and ear may 
remain infectious for many weeks, and pre-existing purulent discharges also 
become infectious when scarlet fever is contracted. The occurrence of 
catarrhal infection of the nose or throat in a scarlet fever convalescent may 
lead to a recrudescence of infectivity. 

Intermediary carriers have on occasions spread the disease without 
themselves showing signs of infection. On rare occasions, too, convalescents, 
although apparently healthy, have for months remained capable of trans- 
mitting the fever. The infectivity of carriers appears to be intermittent, and 
the receptivity of those exposed is increased by close and prolonged contact, 
debilitating circumstances or acute disease, of which diphtheria may be cited 
as an example. Attendants on scarlet fever cases, although long immune, 
may finally contract the disease. 

Infected milk may be responsible for localised and, sometimes, for more 
widespread outbreaks of the fever. In most instances the milk has been 
infected from a human source, in kitchen, dairy or farm, but possible deriva- 
tion of infection from cows with ulcerated udders and teats is suggested by the 
well-known Hendon outbreak. Scarlet fever is not known to be transmitted 
by water or by sewage. Cases of wound infection axe not numerous, but 
puerperal scarlet fever is well recognised. 

Pathology. — Klein, in 1887, isolated a streptococcus from the teats 
and udders of cows at Hendon, and considered it the causal agent in a milk- 
borne epidemic of scarlet fever. It became customary, however, to regard the 
streptococci found in the throats and tissues of scarlatinal cases as secondary 
invaders, it being impossible to grow these organisms from the blood of 
patients suffering from the fever in its toxic, and presumably uncomplicated 
form. 


3 
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Drs. George and Gladys Dick, of Chicago, however, in 1923 produced 
evidence that scarlet fever is a local infection of the throat by a hsemolytic 
streptococcus, and attribute the general symptoms of the disease to erythro- 
genic toxins absorbed from the local focus. They infected patients with scarlet 
fever by swabbing the fauces with a pure culture of their organism and elabor- 
ated a test analogous to the Schick test in diphtheria. This is the Dick test. It 
is made by the intradermic injection of 0 - l c.c. of a 1 in 1000 dilution of toxic 
broth filtrate in saline solution. Boiled filtrate is used as a control. An 
erythema at the point of injection, maximal in 24 hours, indicates suscepti- 
bility to scarlet fever. The same types of reaction occur as in the Schick test 
(q.v.) but in the Dick reaction the erythema is not indurated. During the first 
few days of scarlet fever a positive result may be expected, but the test may 
prove negative for some days after the administration of anti-scarlatinal 
serum. A few convalescents remain positive to the test, the majority become 
negative. The new-born infant of a susceptible mother is usually Dick- 
positive. It is, however, noteworthy that a large percentage of Dick-positive 
individuals, although harbouring the bacilli, escape the disease. 

Griffiths has shown by agglutination that the hsemolytic streptococci of 
scarlet fever are members of a group comprising many different serological 
strains. 

Susceptible persons can be immunised by subcutaneous injection of 
increasing doses of scarlatinal toxin at intervals of 7 days. For adults four 
or five injections are required, commencing with 500 “skin test” units 
and ending with a dose of 50,000, 80,000, or even 120,000 units. The skin 
test unit of scarlet fever toxin is the smallest amount which gives a standard 
positive reaction in persons susceptible to scarlet fever, and a negative 
reaction in persons immune to the disease. The standard reaction is the 
appearance within 24 hours of an area of erythema not less than 1 c.m. in 
dinmctcr. If too large an initial dose of immunising toxin is given, a transitory 
“ miniature scarlet fever ” may result, but this is rare. The simultaneous 
injection of 2 or 3 minims of 1 : 1000 adrenaline chloride solution prevents 
serious reactions. Immunity develops more slowly than in the case of 
diphtheria, and its duration is indefinite but prolonged. If the Dick test 
proves positive 6 months after, a further injection is recommended in the 
case of those nursing scarlet fever. 

By immunising horses, an antitoxic serum is produced, which may bring 
about a rapid amelioration of the toxic symptoms of scarlet fever, but has 
little influence in preventing complications. 

Schultz and Charlton pointed out that intradermic injection of 1 c.c. of 
the serum from a patient convalescent from scarlet fever will, in a few 
hours, cause a local blanching of the rash of the fever. This is known as the 
blanching test . W. Mair suggests that the test is due to antitoxic im- 
munity in the donor, which will account for its occasional failure, and also 
the fact tlint the scrum of some donors not known to have had scarlet 
fever, will give the reaction. The antitoxin prepared from the Dicks’ 
scarlatinal streptococcus possesses the Bame blanching property, and now is 
used for the test. 

The post-mortem appearances in scarlet fever are not distinctive. The 
rash, unless hemorrhagic, disappears after death. Such gross changes as are 
found m the fauces, cervical glands, lungs, heart, kidneys and liver, together 
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with moderate enlargement of the spleen and lymphoid structures, merely 
indicate an acute infective process. In severely toxic cases, early decom- 
position with much post-mortem staining of the tissues, fluidity of the blood 
and subserous ecchymoses, indicate the intensity but not the nature of the 
infection. In cases surviving longer, inflammations of the lungs, serous 
sacs, endocardium, pericardium and joints may possibly be present, and 
desquamation may be recognised. Scarlatinal nephritis is essentially, but 
not exclusively, glomerular in type. 

Symptoms. — The incubation period is short, the period which elapses 
between infection and the development of the first symptoms being from 
2 to 4 days, with an average of 72 hours, or 4 days from infection to rash. 

Invasion is abrupt, the cardinal symptoms being vomiting, headache 
and sore throat. In some severe cases vomiting may be so urgent as to 
suggest irritant poisoning, especially if accompanied by diarrhoea ; in mild 
cases vomiting may be absent. Rigor is uncommon, convulsions occasion- 
ally occur in children. Cough and catarrhal symptoms are decidedly rare, 
but a mild conjunctival injection is not unknown. The skin is hot and 
dry, the cheeks flushed, and the eyes bright. The limbs ache, the appetite 
is in abeyance, and the tongue rapidly becomes coated with white fur, 
through which the papillas project as red points ( strawberry tongue). Slight 
nocturnal delirium is common. The temperature rises rapidly, and even on 
the first day may reach 103° or 104° F. An undue acceleration of the pulse 
is usually a marked characteristic, rates of 160 or more are common in young 
children, and rates of 120 to 140 in adults. 

Very mild cases often occur, and in these the symptoms of invasion may 
be absent, the rash being the first indication of the disease. 

Uniform injection of the tonsils, fauces, and uvula is present in the early 
stages of the disease. Later, the injection becomes more vivid, the tonsils 
are swollen, and a distinct follicular exudate often appears ; inflammatory 
oedema of the fauces soon makes its appearance in severe cases, and may be 
accompanied by free mucous secretion. The tonsils may become covered 
by a thin necrotic film, or a more or less coherent exudate may form which 
may encroach on the faucial pillars and base of the uvula, and closely simulate 
the membranous exudate of diphtheria. In the more severe forms of scarlet 
fever, the tonsillar and faucial inflammation is very intense, and both ulcera- 
tion and sloughing occasionally occur ; thick muco-pus trickles down from 
the naso-pharynx, the nasal sinuses are invaded, and acrid discharge blocks 
the nostrils and excoriates the upper lip. The respiratory obstruction is 
especially severe if adenoids are present. In severe eases, inhalation broncho- 
pneumonia is a decided danger. 

A punctate injection may often be seen on the soft palate and adjacent 
part of the roof of the mouth even before the appearance of rash on the 
skin, and is diagnostic. The skin eruption usually appears within 24 hours 
of the invasion, but may be delayed sometimes for several days. It appears^, 
first on the upper part of the chest, the root of the neck and the upper arms 
as a finely punctate erythema ; sometimes it is first seen in the axillse. It 
quickly spreads to the trunk and limbs, reaching the legs last. The cheeks 
are merely flushed, and the existence of an area of circum-oral pallor is a well- 
known and striking feature. The thick skin of the palms and soles is also in 
most instances free from the distinctive rash. The eruption often shows a 
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symmetrical intensification in certain regions, such as the lower abdomen and 
groins, the inner aspects of the thighs, the axillae, the back, and the points and 
flexures of the clbovrs and knees. Pressure produces a transient blanching. 

Of the two elements of the rash, one is minutely punctate, the other 
erythematous. It is the former which gives it its distinctive character. 
On coarse skin the puncta are particularly large. When the erythematous 
clement is intense the skin may actually appear oedematous and the puncta 
be quite obscured. In such cases, on subsidence of the rash, yellow staining 
may be apparent. In addition to punctation and erythema, minute petechise 
or small linear lucinorrhages are sometimes seen in the flexures of the elbows 
(Paftia’s sign), groins, wrists and knees. By application of a tourniquet to 
the upper arm, petechire may be rapidly produced at the flexure of the elbow. 
This is the Rumpcl-Lcede phenomenon. It may also be positive in measles, 
small-pox, typhus, purpuric states and peliosis rheumatica. The linear 
lucniorrhages in the flexures remain when the rash has faded, and together 
with coarse injected papules on the outer sides of the arms and legs afford 
valuable diagnostic evidence. The rash on the buttocks and extremities may 
assume a slightly blotchy papular appearance, and so bear a distant resem- 
blance to that of measles. Minute sudamina sometimes accompany the rash, 
giving rise to the variety known as scarlatina miliaris. Itching is not common, 
and urticaria is rare, but in some cases accompanies or precedes the outbreak 
of the rash. 

The rash may be quite transitory or may last a week or even longer. 
Generally speaking, it is more pronounced in severe attacks, but sometimes 
attacks which are quite mild show rashes of considerable intensity and 
persistence. A dusk)*, blotchy, morbilliform eruption, generally limited to 
the convexity of the knees and elbows, but sometimes more widespread, 
may supervene in grave cases. It is known as the septic rash. 

At the time of the initial faucial inflammation the lymph glands at the 
angles of the lower jaw are swollen and tender. During the eruptive period 
a moderate enlargement of the axillary and inguinal glands, sometimes of 
the posterior cervical glands as well, is often to be detected. The Bpleen is 
rarely to be felt. At times the glandular swelling leads to confusion with 
rubella, but the glands do not attain the size or show the marked localisation 
and tenderness characteristic of this disease. 

In an average case a rapid rise of temperature (Fig. 1) marks the invasion, 
but the maximum may not be attained until the full development of the rash 
on the third or fourth evening, when readings of 103°, 104° or even 105° F. 
may be registered. Slight morning remissions occur. The fall is by lysis, 
reaching the normal by the fifth or sixth day of the disease. Termination by 
crisis is unusual. In bad cases of a septic type, the fever is prolonged, with 
increasing daily oscillations as septiccemic symptoms become prominent. 
In the malignant or toxsemic type of the disease, the fever is higher from the 
first and shows less remission, but occasionally is ominously subnormal 
throughout. A protracted remittent fever may occur in scarlet fever without 
local symptoms or complications to account for it ; this variety is sometimes 
known as the “ typhoid type.” It is septicicmic in origin. 

Abrupt rises of temperature during the convalescent period may 
signnheo the onset of such complications as adenitis, otitis, nephritis, 
endocarditis, empyema, or a metastatic abscess. Sometimes such pyrexial 
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attacks occur without ascertainable cause, but a thorough examination of 
the patient is always necessary. Very mild cases of scarlet fever without 
obvious febrile disturbance certainly exist. 

Desquamation is characteristic, but the degree to which it occurs is 
very variable. The tongue peels in patches or strips, and by the fourth 
day is raw with pro min ent papillce (raspberry tongue). The flushed cheeks 
begin to shed a fine powder during the febrile period. Fine peeling of the 
lobules of the ears, of the margins of the lips, and of the skin at the root 
of the neck, possibly also above the pubes, next makes its appearance. By 
the end of the first week, peeling is generally well marked on the neck, 
chest, inner sides of the arms, 
and possibly on the trunk. 

Within a fortnight it may be 
seen on the hands and possibly 
on the feet. It may not be 
complete on the latter until 
over 6 weeks from the onset 
of the fever. Partial re- 
desquamation often occurs on 
the soles and is not infectious. 

The characteristic of the des- 
quamation is the pinhole or 
ringed form in which it com- 
mences, the horny layers of 
the skin being shed first over 
the summits of the papillae, 
forming apertures which en- 
large centrifugally and fuse 
with their neighbours. Where 
the skin is thick, as on the 
hands and feet, it tends to 
separate in larger flakes, or 
may even be thrown off in 
the form of incomplete casts. 

A characteristic form of peel- 
ing is sometimes seen on the 
finger-tips when separation 
begins, as a split parallel to 
the free edge of the nail. 

In severe cases considerable loss of hair may accompany or follow desqua- 
mation, but is temporary only, at all events in the younger patients. Furrows 
may also appear across the nails and take several weeks to reach the free 
edge. 

Although desquamation typically proceeds as described above, there are 
cases of true scarlet fever where it is insignificant. It is unsafe to pronounce 
definitely against scarlet fever until 3 weeks have elapsed. In doubtful 
cases the hands and feet should be watched with care. A change to negative 
in the Dick test fa confirmatory. A dry powdery appearance of the palms 
and soles is sometimes the sole indication of peeling. During desquamation 
the skin may appear harsh, dry, cracked or even eczematous. 



Fra. 1. — Simple scarlot fever. Showing abrupt 
onset and rapid lysis. 
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A polymorphonuclear leucocytosis makes its appearance shortly after 
infection and reaches a maximum with the full development of the rash. 
It persists a variable time. In severely toxic cases it may foil to appear. 
A unique feature in favourable cases is an increasing eosmophilia during 
convalescence : this may even reach 10 per cent. Fluidity and slow coagula- 
tion of the blood are indications of severity, but apart from this blood 
examination has little prognostic value. Doble has described certain bodies 
seen in the polymorphonuclear leucocyte when stained by Leishman’s 
method as being characteristic. They appear in the acute stage as more 
or less definite blue spots in the cytoplasm of the cells. They are, however, 
not exclusively found in scarlet fever. 

Varieties. — These are : (a) Simple or Benign ; (b) Septic or Anginous ; 
and (c) Toxic or Malignant. Surgical or Wound Scarlet fever and scarlet 
fever occurring during pregnancy or the puerperium, also have special 
characteristics. 

Simple scarlet fever is characterised by an onset of moderate severity in 
which the initial vomiting is not repeated and sometimes is absent. The 
faucial inflammation is slight, and the temperature, which may reach 102° F., 
has almost reached its acme in 24 hours ; generally the climax is reached by 
the third day and amelioration of symptoms is then rapid. The urine may 
be normal throughout, or a trace of albumin may accompany the febrile 
disturbance. By the third or fourth day the tongue, at first slightly coated, 
has peeled, and slight powdering may be evident on the cheeks. Con- 
valescence is rapid. 

The septic or anginous variety comprises most of the severe and fatal 
cases. It is characterised by intense faucial inflammation and a tendency 
to the development of septicremic manifestations. Repeated vomiting, 
sharp diarrhoea and prostration may signalise the onset. The faucial 
inflammation is either severe from the first or unexpectedly becomes so after 
a lnpse of 2 or 3 days. The tonsils are much swollen and a patchy or coherent 
membranous exudate may form. Rapid and destructive ulceration of the 
tonsils, soft palate and its pillars sometimes occurs. The mucous membrane 
of the mouth may be excoriated and bleed at the slightest touch. The 
pharynx, and even the upper aperture of the larynx, may become involved in 
the inflammation, although, as a rule, implication of the latter is more sug- 
gestive of diphtheria than of scarlet fever. The discharges from the throat 
excoriate the angles of the mouth and a purulent acrid rhinorrhcea irritates 
the narcs and upper lip. Deglutition is painful, respiration is obstructed, 
and the patient often sleepless, restless and later delirious. The cervical 
lymph glands become swollen and tender, and peri-adenitis or extensive 
sloughy cellulitis of the neck may ensue. This sometimes gives rise to fatal 
htcmorrhngc by eroding large veins or even an artery. Cyanosis and coldness 
of the extremities and cardiac dilatation are common. The rash is generally 
intense, dusky and blotchy. The temperature often reaches 104° or 105° F. 
in the early stages of the disease, and pyrexia may persist long beyond the 
ordinal)' period and, changing its type, assume a remittent or intermittent 
septicremic form. 

Death may occur in the first week ; more often life is prolonged into the 
Fccond week, by which time circulatory failure becomes pronounced • hypo- 
static congestion of the lungs or spreading broncho-pneumonia occurs. 
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Otitis, arthritis, suppurations of the serous sacs, endocarditis, or nephritis 
may appear as complications, and a true scarlatinal pyaemia be evident. 
(Fig. 2.) 

Many patients show septic symptoms of a much milder type and make 
good recoveries. In grave cases which recover, improvement is very gradual 
and usually sets in towards the end of the second week, but may be later. 

Toxic or malignant scarlet fever is characterised by a toxsemic condition 
out of all proportion to the degree of inflammatory reaction in the -throat. 
Such cases are marked by high fever, cerebral disturbance, profound prostra- 
tion and circulatory failure. The rash is often petechial, but in the most 
severe attacks the patient may die before it has time to appear, and the real 
nature of the disease may only be revealed by the supervention of scarlet 
fever in contacts. The throat may be intensely injected, but the oedema, 
ulceration and thick purulent secretion which characterise the septic variety 
may be absent altogether. Sometimes convulsions precede death, but mostly 



delirium merges into coma. Rarely, however, the patient dies of circulatory 
failure with vomiting, prostration and extreme pallor, but with clear intellect, 
suggestive of the type of death seen in some cases of diphtheria. 

Sufferers from the malignant type of scarlet fever mostly succumb within 
a week of the onset, sometimes within 24 hours. But, as in the septic form, 
cases of the toxic or malignant type are not now so common or characterised 
by such extreme malignancy as was formerly the case. 

Rarely scarlet fever assumes a purpuric form, with bleeding into the skin 
and sometimes from the mucous membranes also. This complication makes 
its appearance towards the end of the second or during the thir d week, and 
often proves fatal. It is possible that some of the cases formerly described 
as scarlatinal, where haemorrhages occurred early in the eruptive stage of the 
disease, were really haemorrhagic small-pox with prodromal rashes of scarlatini- 
form character. 

Surgical scarlet fever may be a sequel of operations, wounds or burns and 
scalds. It is often seen after operations on the nose and throat. The incuba- 
tion period is short, often less than 3 days, and the rash may make its first 
appearance round the wound. Faucial inflammation save in throat cases 
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is often slight, nnd faucial swabs may be negative. The infected wounds 
show n great tendency to suppurate. When the infection starts from a wound 
or abrasion on a limb, injected lymphatic vessels aTe often evident which show 
a characteristic punctate rash along their course. The corresponding lymph 
glands are enlarged nnd tender. The infected lesion may be small and is often 
overlooked, but the discovery of lymphangitis in a scarlet-fever patient should 
always arouse suspicion that the infection is of this type. When the fever 
follows bums or scalds the incubation period is also short and the accompanying 
angina may be slight. Cases of surgical and of burn scarlet fever where the 
throat is not especially involved arc not highly infectious. They are often 
left in general wards with impunity, but there is no doubt that occasionally 
they spread the infection. 

Scarlet fever may arise in the pregnant woman. In early pregnancy it 
is rare, and is said not to lead to abortion ; but occurring later it is very prone 
to produce abortion or premature delivery. When the infection occurs either 
immediately before or immediately after labour, it is apt to assume a grave 
form with a very high mortality from septicaemia ; but there is no doubt mild 
attacks may occur even at this period. 

Anomalous forms of scarlet fever occur in which one or more of the 
cardinal symptoms arc lacking. In some only sore throat is recognised 
(Scarlatina sine cruplionc ), and yet the patient may transmit the typical 
disease. The cases of infectious sore throat which often herald outbreaks 
of scarlet fever belong to this category. In these patients there is immunity 
to the erythrogenic toxin but antibacterial immunity is lacking. In others 
the rash is so ephemeral or atypical that its true nature escapes recognition; 
in vet others, the rash is the most pronounced feature, both fever and sore 
throat being insignificant. In cases where the rash is very scanty or insigni- 
ficant and also after antitoxin treatment, desquamation may not be at all 
marked. 

Complications. — These fall into two groups : those which arise locally 
in connection with the faucial and pharyngeal inflammation, and those of a 
general or more remote character. To the first group, in order of frequency, 
belong otitis, cervical adenitis, rhinitis, secondary tonsillitis and stomatitis, 
and aspiration broncho-pneumonia. The second group includes rhe um atism, 
albuminuria, nephritis, endocarditis, inflammations of the serous sacs and 
metastatic abscesses. In severe cases complications show a great tendency to 
occur in combination rather than singly. 

Otitis . — Ibis is met with in from 10 to 15 per cent, of the cases, and is 
an inflammation of the whole mucous tract of the middle ear. Its greatest 
frequency is in childhood, and its incidence is favoured by the presence of 
adenoids. It is more common in severe cases, and may show itself by the 
end of the first week of the fever or later. It is often bilateral. Earache with 
an injected nnd bulging tympanic membrane are the signs to be expected, but 
sometimes a free discharge of muco-pus or pus and blood from the ear is the 
earliest indication. Unexplained pyrexia not due to fresh faucial or glandulaT 
extensions or to one of the distant complications should always lead to a 
careful examination of the cars. Perforation generally occurs in the upper 
part of the tympanic membrane. Deafness may occur, but fortunately is 
transient m most eases. Pain and tenderness with slight oedema of the 
mastoid appear in some instances, and may be accompanied by restlessness, 
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vomiting and fluctuating temperature. The intensity of these mastoid 
symptoms may vary from day to day. In children the. mastoid air cells are 
very superficial, and pus easily makes its way beneath the covering periosteum. 

Sometimes the labyrinth becomes implicated. In such cases deafness, 
vomiting, vertigo and nystagmus may occur. Labyrinthine deafness may be 
permanent. 

Such intracranial complications as meningitis, extradural abscess, lateral 
sinus thrombosis, cerebellar or temporo-sphenoidal abscess, belong to the 
more chronic forms of ear disease, but occasionally they arise during the 
acute stage. Persistence of mastoid tenderness with some local headache 
and slight fever may be the only signs of inflammatory mischief invading 
the dura in the vicinity of the lateral sinus. 

In most instances scarlatinal otitis subsides in a few weeks and the 
perforation of the membrane closes. 

Secondary Adenitis . — A rapid and considerable swelling of the upper 
cervical lymph glands may occur during the convalescent stage of the fever. 
The swollen glands are usually those behind the angle of the mandible or 
higher up under the insertion of the sterno-mastoid muscle. The adenitis, 
the basis of which is a congestive oedema with reticulo-endothelial prolifera- 
tion, generally supervenes during the second, third or fourth week of the 
disease. It is marked by local tenderness and a sharp accession of fever. 
In favourable cases the temperature becomes normal in a day or two and the 
glandular swelling rapidly subsides, but suppuration may ensue. 

Secondary tonsillitis should suggest the possibility of diphtheritic infec- 
tion. Peritonsillar abscess may occur. Ulcerative stomatitis with much 
fetor of breath and sometimes even sloughing of soft tissues and necrosis 
of bone are also looked upon as secondary infections. Vincent’s organism 
and diphtheria bacilli should be sought for in such cases. 

Rhinitis . — Acrid or purulent rhinorrhcea is characteristic of septic 
attacks. The air sinuses may become infected. A rhinorrhcea which occurs 
in the later stages of the fever is often responsible for the transmission of 
infection. True diphtheria bacilli are more frequently found in the nasal 
than in the ear discharges of those suffering from scarlet fever. 

Nephritis . — Slight albuminuria during the eruptive stage of scarlet fever 
is transitory and of no great importance, but about the third week nephritis 
may supervene. Authorities variously place its incidence at from 3 to 84 
per cent. The condition is toxsemic. Streptococci are not present in the 
urine. It is more common in severe than in mild attacks. Chill, damp and 
exposure favour its incidence. The onset may be insidious or fulminant. 
In the insidious cases albuminuria, at first slight, and even intermittent, is 
the first sign. In the fulminant cases, headache, vomiting, pyrexia and even 
rigor may mark the onset. The urine becomes heavily loaded with albumin, 
casts and blood, and there is more or less suppression. The temperature 
may rise gradually or suddenly and show marked daily remissions. Lumbar 
pain is uncommon, but abdominal pain and constipation are marked features, 
of some attacks. The amount of dropsy is very variable ; it may be con- 
siderable in ambulant cases. Anaemia is of rapid onset and very pronounced. 
The pulse tension is raised and cardiac hypertrophy is soon established, some- 
times dilatation ensues. In a favourable case some improvement occurs 
within a week, the secretion of urine increasing, but the haematuria and 
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albuminuria take muck longer to clear up. In Borne caseB albuminuria per- 
sists and chronic interstitial nephritis may ensue. The duration of an average 
attack may be put at 7 weeks, but is subject to much variation. Broncho- 
pneumonia, pulmonary cedema, oedema of the glottis, and uraemic symptoms 
occur in severe cases. Convulsions may be recovered from, but coma is of 

bad augury. . , 

In the septic type of scarlet fever sharp hsematuna with casts and strepto- 
cocci may accompany other pyramic manifestations. 

Rheumatism .— This is common, and usually makes its appearance to- 
wards the end of the first week. The arthritis is fleeting and mostly involves 
the hands and wrists. Joint effusions are not always present. The tem- 
perature is raised. Sometimes the endocardium and pericardium are impli- 
cated, as in ordinary rheumatism, but the profuse sweats and creamy tongue 
arc absent. Scarlatinal rheumatism is more common in adolescents and 
adults than in children. A mono-articular or multiple suppurative arthritis 
with, it may be, other pyremic manifestations is sometimes seen and is generally 
of later onset. 

Cardiac complications . — There are three groups : those due to toxaemia ; 
those secondary to rheumatic or py ramie complications ; and those 
accompanying nephritis. The toxramic effects are cardiac dilatation and 
acceleration of the pulse, which are so characteristic of this fever. 

Scarlatinal rheumatism is occasionally the precursor of simple or more 
rarely of malignant endocarditis. An unfortunate feature is the tendency 
to pick out the aortic valves. The influence of nephritis in producing rapid 
cardiac hypertrophy or inducing dilatation has already been mentioned. 
Pericarditis may occur quite early in Borne cases of the septic type. The 
effusion is generally purulent. 

Pulmonary complications . — Neither bronchitis nor broncho-pneumonia 
is common, but aspiration broncho-pneumonia may complicate septic cases. 
(Edema of lungs may arise during the course of acute nephritis. Lateral 
6inus pyramia may give rise to pyramic infarction of the lungs, empyema 
and even pneumothorax. A primary empyema, often of insidious onset, 
occurs in some patients. Lobar pneumonia is rare ; occurring early in the 
disease, it is streptococcal in nature and the prognosis is very grave. 

Streptococcal peritonitis i3 a very rare event. 

Nervous complications . — If the delirium of onset, the nervous manifesta- 
tions of urramin and the cerebral complications of otitis are excluded, it may 
be raid that nervous disturbance during the course of scarlet fever is rare. 
In those predisposed, epileptic fits may signalise the invasion. Hemiplegia 
with convulsive onset, incomplete paraplegia and peripheral neuritis have 
all been described, but hemiplegia is more often secondary to urramia or to a 
cardiac lesion than primary. Chorea develops occasionally, usually in associa- 
tion with arthritis and endocarditis. Tetany sometimes occurs. Mental 
disturbance of a maniacal or melancholic type is an infrequent sequel, or may 
show itself during the acute stages. " 

On rare occasions gangrene of the extremities has been encountered. 
It is sometimes embolic in origin and leads to mummification, but gangrene 
has also been described in association with purpura and in congenital syphilis. 

/ a ;.- scarlatinal diphtheria was, in pre-antitoxin days, one of the gravest 
complications. Diphtheria may develop at the onset of the fever, but more 
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often appears during early convalescence. It occurs more often in hospital- 
treated cases than in others. Every throat inflammation about the nature 
of which there is the slightest doubt should be subjected to bacteriological 
examination at once. This is a more rational procedure than the indiscriminate 
injection of all scarlatinal patients with diphtheria antitoxin. All nasal and 
ear discharges should also be bacteriologically examined. 

Relapse and Reinfection . — A recurrence of the fever and rash before com- 
plete recovery from the initial attack occurs in from 0*5 to 7 per cent, of those 
treated in hospital. In such cases it is not uncommon for the original infection 
to be replaced and protracted by one of different serological type. 

Diagnosis. — Bacteriological identification of the Streptococcus scarlalince 
is not sufficiently precise to afford much help in diagnosis. All that can be 
said is that the detection of B. haemolytic streptococci in the nose or throat 
suggests scarlet fever and their absence the reverse. A positive Dick test 
before the third day of the attack is in favour of scarlet fever (it should 
become negative later) but a negative result does not exclude it. A positive 
Schultz-Charlton blanching test, made by the intradermic injection of 0*2 c.c. 
of a 1 in 10 dilution of immunised horse serum applied to the newly developed 
rash, preferably on the lower abdomen, is of more value. The reaction takes 
8 hours to develop, and attains a diameter of 3 c.m. or more. Its value in 
the diagnosis of doubtful cases with ill-developed or fading rashes is small. 

The chief diagnostic difficulty arises with mild attacks and with patients 
who come under observation after the initial stage. In the former the rash is 
evanescent, constitutional disturbance slight, and the tongue often atypical. 
A history of a previous attack is of great weight, but diagnosis can only be 
confirmed by the supervention of desquamation or of some characteristic 
complication. Sometimes the infection of a contact gives the clue. In days 
immediately following the rash significant signs are : slight staining of the 
trunk, faint striae in the flexures of the elbows, knees and groins, or a triangular 
patch of punctate erythema over Scarpa’s triangle. The submandibular 
glands may be enlarged, and coarse papules resembling goose-skin present on 
the outer aspects of the arms and legs. The tongue has usually peeled by the 
fourth day and remains raw and papillated for about a week. Slight albu- 
minuria, in the absence of diphtheria, is significant. 

Desquamation of the typical pinhole type rarely occurs in other 
conditions than scarlet fever ; the character of the accompanying 
symptoms and the time of appearance of the peeling must be taken 
into consideration. 

Simple tonsillitis is distinguished by the absence of punctate rash, a tongue 
which does not peel but remains heavily coated, and absence of desquamation. 
But an erythema may be present, with fleeting muscular pains and sometimes 
otitis, and even endocarditis or nephritis may occur as complications. Where 
immunity to the erythrogenic toxin is complete, scarlet fever may present 
itself as a streptococcal tonsillitis the rash being absent. 

Careful scrutiny of the body for a rash will usually prevent confusion with 
diphtheria. When faucial exudate is present in scarlet fever, it is usually 
softer and less coherent than in diphtheria, and any grey ulcerated areas are 
depressed below the general surface. In scarlet fever, too, the faucial pillars 
and palate may show the punctate rash, whilst pallor of the throat is more 
distinctive of diphtheria. In scarlet fever, febrile disturbance is more 
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marked, initial vomiting is common, and delirium may occur. The fugitive 
erythema ■which sometimes appears on the chest in diphtheria is not 
punctate. Bacteriological examination is decisive in diphtheria, but the two 
diseases mav coexist. 

When influenza is rife, cases of scarlet fever are apt to be overlooked ; but 
in influenza rashes arc exceptional, and careful observation of the progress 
of the disease will soon lead to a correct diagnosis. 

Lobar pneumonia may, in children especially, by its abrupt onset, high 
fever, vomiting and faucial inflammation, give rise to suspicion of scarlet 
fever, a suspicion favoured by the flushed face and circumoral pallor which 
may be present. But the throat affection is trivial, the respirations are rapid 
and accompanied by action of the alee nasi, and there is no punctate rash on 
the chest. Sooner or later consolidation of the lung may be detected, often 
in such obscure cases at the apex or high in the axilla. 

Food, drug, scrum and enema rushes often cause difficulty. Of drugs the 
most important rash-producers are copaiba and similar oleo-resins, quinine, 
phenazone, the salicylates, aspirin and belladonna. Axsphenamine compounds 
gold salts and sulphonamides may also do so. Anomalous distribution or 
polymorphic character of the rash should at once arouse suspicion, especially 
so the discovery of urticarial wheals. Fever, slight generalised adenitis, 
enlargement of the spleen and leucopenia are recognised accompaniments of 
some drug rashes. 

Erythema scarlaliniforme is characterised by a punctate eruption which 
is sometimes patchy and confined to the trunk. The rash is remarkably 
persistent, and desquamation may ensue whilst it is still in the florid stage. 
The peeling is profuse and the subjacent skin often erythematous. The 
characteristic sequel® of scarlet fever are wanting. The disease is not 
known to be infectious and is very apt to recur, which gives a clue to 
its recognition. Acule exfoliative dermatitis is by some regarded as identical. 

German measles in the scarlatiuiform stage closely resembles scarlet fever. 
The diagnosis turns on the trivial character of the accompanying symptoms, 
which are chiefly catarrhal, and the tender swelling of the posterior cervical, 
mastoid, and occipital glands. Even when the rash is scarlatiniform on the 
trunk, distinct morbilliform elements may often be recognised about the 
wrists and on the lower extremities, and this, with the history of an initial 
spotty rash on the face and around the mouth, is of great significance. The 
eyes arc suffused and subsequent desquamation is insigni ficant. Sequelae 
arc practically unknown. 

Measles is more easily distinguished. The rash is different and invades 
the face. Catarrhal symptoms are pronounced and Koplik’s spots are present. 
Difficulty is only likely to arise in those cases of scarlet fever where a blotchy 
rash is present, or where the appearance of a septic rash may simulate inter- 
current measles. 

Prodromal rashes of a scarlatiniform type may appear in small-pox, 
chicken-pox and measles. In small-pox, the punctate rash is usually confined 
to the bathing-drawers area and to the axilla;. Sore throat is in favour of 
scarlet fever, whilst rigor and severe lumbar pain suggest small-pox. The 
eruption of the latter disease appears on the third day, and a doubtful case 
should always be isolated over that period. The initial rashes of small-pox 
arc said to be absent in, children under 10 years of age. 
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Tlie eruption of chicken-pox may be heralded by a rash which is scarlatini- 
form, but it is more likely to be erythematous. The diagnosis turns on the 
condition of the fauces and tongue, the absence of other signs of scarlet fever, 
and the speedy appearance of vesicles on the palate and the trunk. 

As a prodromal rash in measles, a scarlatiniform eruption is rare. The 
catarrhal symptoms which accompany it will arouse suspicion, which is 
confirmed by the discovery of buccal inflammation and Koplik’s spots. 

Prognosis. — The mortality of scarlet fever varies with the type of the pre- 
vailing epidemic. Of late years, in Great Britain, a mortality of less than 
1 per cent, has been tho rifle. Of other factors, age is the most important, 
the mortality being greatest in infancy, diminishing rapidly after the second 
year, and continuing to fall until puberty is reached, the least fatal period 
being from puberty to 36, after which age a slight rise occurs. The death- 
rate is slightly higher in males than in females. Tuberculous infections are 
apt to be lighted up, and puerperal patients run a grave risk of septicaemia. 
Chronic renal disease is likely to be adversely influenced. 

Malignant attacks arc very fatal, and the septic type of attack is also 
serious, especially if broncho-pneumonia supervenes. In adults, sleeplessness 
and delirium are unfavourable signs, and in children, convulsions occurring 
after the initial stage. Nephritis in many instances clears up, especially 
if detected early and property treated. Grave symptoms are uraemic con- 
vulsions, coma, repeated vomiting and suppression of urine. CEdema of 
lungs often precedes the fatal issue. 

Of other complications, pericarditis is the worst. It is often purulent 
and may be associated with empyema. Hemiplegia, if of vascular origin, 
mostly becomes permanent. The danger of otitis media is remote rather 
than immediate. 

Treatment. — Phophylactic. — Infectivity ceases mostly within a 
period of 4 to 6 weeks, but is apt to be prolonged in the presence of com- 
plications. A negative throat culture does not always indicate cessation 
of infectivity, and this test is not employed as a routine measure. Late 
desquamation of the hands and feet is not a source of infection, but dis- 
charges from the nose, throat or ear are dangerous. Convalescent carriers 
are responsible for something less than 3 per cent, of the cases treated in 
fever hospitals. The dangerous carrier is often characterised by unhealthy 
conditions of the nose, throat or ear, discharges from which may have 
reappeared owing to the supervention of catarrh. Patients with persistent 
tonsillitis, adenitis, rhinorrhcea or otitis should be isolated for at least 12 
weeks from the commencement of tho fever. The discharge of patients 
direct from wards containing others in the acute stage of the disease should 
be avoided ; isolation for a day or two in a separate apartment is advisable. 
It is safer to remove those who remain Dick-positive during convalescence 
from all contact with acute cases. In cold weather the practice of bathing 
on the very day of discharge is not recommended, as a catarrh may be thus 
induced. Patients should not pass straight from isolation into the company 
of children and other susceptible persons. Thorough disinfection of the sick- 
room and all its contents is essential. 

Individuals in close contact with scarlet fever although themselves 
immune, have at times been found to convey the infection ( immune carriers), 
but a greater source of danger is the convalescent carrier, whose infeotivity 
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P ersists beyond the usually recognised period. The infectivity of such carriers 
as been known to last for weeks and even months ; there is some evidence 
that it is intermittent. 

The rules originally formulated by the Medical Officers of Schools may be 
taken as a safe guide in practice, i.e. isolation for not less than 6 weeks, provided 
convalescence is complete and there is no evidence of inflamed throat or of 
discharge from the nose or ear, no suppurating or recently enlarged glands, 
and no eczematous patches about the nostrils, mouth or elsewhere. For 
very mild attacks, however, 4 or even 3 weeks in hospital followed by 2 weeks’ 
convalescence is sufficient. The quarantine period for contacts is 10 days, 
provided disinfection was efficiently carried out at the commencement of that 
period, but often this is not enforced in the case of healthy adults no longer 
exposed to infection. In institutional and ward outbreaks the contacts 
should be Dick-tested for susceptibility and throat swabs examined for 
luemolytic streptococci. Those who harbour streptococci should be isolated. 
The susceptibles in ward outbreaks usually receive 5 or 10 c.c. of antitoxin, 
which establishes a temporary passive immunity. But the same procedure 
as recommended in diphtheria (p. 109) is probably better. 

Curative. — Doubtful cases should be isolated until a definite diagnosis 
is made. Their premature transfer to a scarlet-fever ward is unjustifi- 
able. Isolation of scarlet fever at home is most successful when a 
whole floor can be set apart for the patient and attendants, and 
there are no children of susceptible age in the house. The sick room 
should be large, light, freely ventilated and adequately warmed, the 
temperature being maintained at 55° F. to 60° F. Overalls should be 
worn by attendants, and all articles used by the patient sterilised at 
once. 

The action of the skin is promoted by a daily wash and a tepid sponge 
every evening during the pyrexial stage. This may be replaced by a daily 
warm bath when defervescence is complete. The bed coverings should be 
adequate, but not too heavy. During convalescence, flannel or wool is the 
proper clothing ; chill is to be avoided. During the febrile stage the diet 
should consist of milk, barley water, and weak tea. Water and fruit juices 
may be given freely, to counteract dehydration. When the temperature 
falls, beaten-up eggs and farinaceous food may be added and the diet gradually 
increased, nitrogenous food being allowed early in small amount. Most 
patients are fit for full diet within a week of the subsidence of the fever. 
Children, at all events, should be confined to bed for 3 weeks from the onset ; 
by this means chills are avoided, the usual period of onset of nephritis passed, 
and the throat healed before the patient gets up. When the weather is warm, 
outdoor exercise may be allowed with advantage in the third or fourth week. 
Attention should be paid to the mouth, teeth and gums, since oral sepsis 
is believed to bring its own train of local complications. The bowels should 
be regulated with mild aperients. 

In all but the mildest cases concentrated scarlatina antitoxin should be 
given early. The dosage varies from 6000 to 30,000 TJ.S.A. units according to 
severity and day of disease. The U.S.A. antotoxin unit is the amount which 
neutralises 50 “ skin-test ” doses of the standard scarlet fever toxin. Admini- 
stration is repeated daily in severe cases if necessary. The serum is given 
intramuscularly. If the intravenous route is chosen, reactions may be very 
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severe, the serum should be diluted, and to guard against anaphylaxis, a 
preliminary intravenous test injection of xn c.c, in normal saline is advisable. 
Preliminary desensitisation is essential in sensitised patients (see p. 7). 

Sulphonamide preparations are valuable in streptococcal complications 
such as otitis, but do not influence the toxaemia of the disease. 

Osman states that the incidence of nephritis is diminished if sufficient 
alkali is administered to keep the morning urine alkaline. 

Pyrexia, with restlessness, insomnia and delirium, may be controlled by 
tepid sponging and acetylsalicylic acid or paraldehyde. A cold pack at 
60° or 70° F. for 15 or 20 minutes is beneficial when nervous symptoms are 
pronounced. After the middle of the second week, if albuminuria is present, 
cold sponging and cold packing should be avoided. 

Persistent vomiting may be controlled by the use of diluted or citrated 
milk or temporary substitution of albumin water. Liquor iodi mitis in doses 
of 3 or 5 minims in water is often efficacious. When swallowing is painful 
the feeds should be small and often repeated. 

For the local treatment of the throat and nose, gargles are quite ineffective, 
and sprays have but little cleansing influence. Alkaline carbolic or hot saline 
lotions should be applied by gentle syringing or through a douche-can under 
low pressure. The syringe nozzle, which should be short, is passed into the 
mouth behind the back teeth, the patient lying on the side with the head 
low. It may be necessary to envelop children in a large towel which secures 
the arms. For very septic and offensive throats a free chlorine lotion should 
be used every 2 or 3 hours. It is made by putting 200 grains of potassium 
chlorate in a large dry bottle, pouring on it 40 minims of strong hydrochloric 
acid, and setting aside, loosely corked, for 10 minutes ; a pint of water is 
then added in 4 or 5 successive portions, shaking well. An equal quantity of 
water should be added to this solution before use. Great gentleness should be 
exercised if the nose is syringed ; it is generally unnecessary. Ointment 
should be applied to the nares and upper lip to prevent excoriations. 

Secondary tonsillitis is treated on ordinary lines, but care must be taken 
not to overlook diphtheria. One-sixth grain of calomel dissolved on the 
tongue half-hourly for six doses, repeated if necessary, is very effective. 
Cervical adenitis is treated by smearing glycerine on the neck and applying 
cotton wool. Poulticing is rarely called for ; it appears to precipitate sup- 
puration. Inflamed glands should only be incised when the presence of pus is 
assured. Care should be taken that the ears are clean. The pain of otitis may 
be mitigated by syringing with water as hot as can be borne and the applica- 
tion of hot, dry cotton wool, or a rubber hot-water bottle, to the side of the 
head. By some the instillation of a few drops of glycerin of carbolic acid and 
the use of fomentations are recommended. Incision of the tympanic membrane 
is the most efficient method. Discharging ears should be cleansed frequently 
with hydrogen peroxide and mopped dry with spirit but never plugged. 
After the fourth week of the fever, removal of adenoids and infected tonsils 
shortens the duration of discharge. Watch must be kept for mastoid 
tenderness and oedema. 

Scarlatinal rheumatism is usually mild and transitory; salicylates, or 
acetyl-salicylic acid give relief. “When joint swellings persist, a mild pysemic 
condition is often present, and may be associated with endocarditis. Some 
advise a cautious trial of intravenous scarlatinal serum in such cases. When 
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the presence of pyannic arthritis is suspected an exploratory aspiration 
under strict asepsis may be advisable. This may lead to subsidence. 

Scarlatinal nephritis.— The importance of daily examination of the urine 
and avoidance of chill must be emphasised. No patient with albuminuria 
should be allowed up. During the acute stage of nephritis the diet should 
be limited to milk, fruit juices and barley water. In very acute cases, water 
only may be given for 21 hours or even longer. Later a low protein diet may 
be necessary. The patient should be clothed in flannel and He in blankets. 
The bowels should be regulated with salines or compound jalap powder: 
constipation is often troublesome. Action of the skin should be encouraged 
by simple diaphoretics and the use of hot bottles, hot packs or an incandescent 
electric bath. Acetyl-salicylic acid is useful in promoting sweating. Thirty 
grains each of sodium citrate and bicarbonate should be given three times a 
day. For imcinia, free purgation and sweating should be induced ; vene- 
section is useful in older patients, coupled with saline infusion. Repeated 
urrcmic convulsions call, in addition, for paraldehyde in olive oil per rectum, 
chloral or chloroform. Lumbar puncture may have a good effect. Morphine 
if given with caution may be useful in convulsive states. Blood pressure 
should be watched and blood urea estimated. 

Grave circulatory failure calls for strict recumbency. Strychnine in 
doso3 of gr. -j’f every 2 or 3 hours is often used, best in combination with 
adrcnnline and atropine (sec p. 111). Nikethamide (coramine) leptazol 
(cnrdiazol) and diffusible stimulants such as ammonia and ether mixture, 
and brandy or champagne, are of value. Oxygen inhalation, hot saline by the 
bowel, or glucose encmata (5 per cent.) are useful accessories. 

The most promising treatment for haemorrhagic scarlet fever is blood 
transfusion, preferably from an immune donor, or free administration of 
liver extract. Vitamin K or vitamin C may possibly prove of use. 


TYPHOID FEVER 

i 

Synonyms. — Enteric Fever ; Gastric Fever ; Typhus Abdominalis. 

Definition. — An infectious fever characterised by pyrexia of distinctive 
type, an eruption of rose spots, enlargement of the spleen, abdominal tumidity 
with discomfort and bowel disturbance. Ulceration of the small intestine and 
enlargement of the mesenteric lymph glands and spleen arc distinctive 
lesions. Typhoid is a septicieraia caused by ingestion of the Bacillus typhosus 
of Eberth, which is absorbed by the lymphatics of the small intestine and 
carried to all parts of the body ; it settles in the agminate glands (Beyer’s 
patches) of the intestine, the mesenteric lymph glands, spleen, liver, gall- 
bladder and bone-marrow. Those organs which have excretory due ts, e.g. 
the liver and gall-bladder and the kidneys, as well as the intestinal tract, 
form the chief channels of elimination. 

./Etiology. — The Bacillus typhosus ( Ebcrlhclla lyphi) is a flagellated, rod- 
shaped organism, about 3/x in length and O-G y. in thickness. It is actively 
motile and easily grown on artificial media. It belongs to the enteric group 
of organisms, a group which includes also the paratyphoid bacilli (Salmonella 
typhia It grows best at blood heat and is quickly killed by boiling water, 
and within 15 minutes by exposure to a temperature of G0° C. (140° F.). It 
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may survive for a considerable time in ice, and also in fresh or salt water. It 
resists drying, so that typhoid may also be propagated by dust or by articles 
soiled by typhoid excreta. It has been found alive in the mantle-cavity and 
intestines of oysters, mussels and other shell-fish which have lived in sewage- 
contaminated water. It multiplies freely in butter and in milk. 

The toxins are mainly intracellular. Inoculation of animals produces a 
septicaemia without the intestinal lesions seen in man. Even in the latter 
the disease at times occurs without producing intestinal ulcers. The serum 
of patients has a specific agglutinative influence on cultures of the organism, 
a fact which is made use of in diagnosis, and at certain stages the bacillus 
can be cultivated from the blood. In man, infection is introduced by the 
alimentary tract, and is derived, directly or indirectly, from a human 
source, man being the only reservoir of the disease. Typhoid bacilli can be 
differentiated into types by the use of specific bacteriophages, a useful measure 
in tracing sources of infection. 

Typhoid occurs in all parts of the world, but is most rife in tropical and 
subtropical countries. In Great Britain it is most prevalent in the months 
of September, October and November ; in other countries the maximum 
incidence corresponds to the warm season. A hot, dry summer increases 
the prevalence in the autumn. An epidemic recrudescence is believed to 
occur every 5 or 7 years. Rather more males than females are attacked, 
and the greatest susceptibility is between the twentieth and twenty-fourth 
years. Infants are rarely infected. After the thirtieth year there is a 
progressive fall in its incidence. It is rare bnt not unknown in old age. 

One attack confers immunity, which usually lasts for life, but second 
and third attacks have been reported. Where typhoid is endemic a pro- 
portion of the community acquires immunity without having passed through 
a recognisable attack. The supposed racial immunity of certain peoples 
may in reality be acquired through infection contracted in childhood. 
Eatigue and overwork are predisposing factors, and no condition predisposes 
bo much as war to typhoid and paratyphoid infections, owing to the aggrega- 
tion of susceptible subjects under conditions of defective sanitation, fatigue 
and exhaustion. Prophylactic vaccination has found its greatest triumphs 
under these conditions. 

Propagation is from the human source and may be indirect or direct. Of 
indirect causes aerial infection, apart from the influence of wind-bome dust 
and of flies, is very doubtful. Drinking water supplies contaminated by 
sewage or by the excretions of a carrier are the most common cause of wide- 
spread outbreaks. Milk, unripened cheese, butter and other articles of food 
may also act as local diffusers of infection. Watercress and green vegetables, 
eaten uncooked, also spread the disease. Amongst shell-fish, oysters, mussels, 
cockles and periwinkles are dangerous. Eomites, enema syringes, bedpans, 
etc., which have been soiled by typhoid excreta undoubtedly act as infective 
agents. Laboratory workers have been infected by their cultures. 

Direct contagion plays but a small part in the production of epidemics, 
but assumes importance in causing localised outbreaks, infection being 
conveyed by the feces, the urine, the vomit, discharges from abscesses and 
possibly by the sputa. The chief danger arises with mild and unrecognised 
cases and precocious oarriers (i.e. by infected susceptibles who have not yet 
succumbed to the disease). Strict attention to personal cleanliness and 
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proper disinfection of excreta, soiled linen, feeding utensils, etc., go far to 
eliminate infection, and prophylactic inoculation is a great safeguard. 

Of convalescents from typhoid, a small proportion, about 5 per cent., 
continue to pass bacilli, perhaps intermittently, in the stools for months or 
years. These arc known as intestinal carriers. They may appear to be quite 
healthy, or may suffer from periodic intestinal disturbance or from symptoms 
referable to the gall-bladder. Typhoid bacilluria occurs in perhaps 25 per cent, 
of the cases of typhoid, but is as a rule quite transitory, urinary carriers being 
much less common but possibly more dangerous than intestinal carriers. 
Carriers are particularly dangerous when they happen to be engaged in 
handling food, milk or water supplies. 

The endemic occurrence of typhoid in certain localities is now attributed 
to the influence of human carriers rather than to the persistence of infection 
in the soil, although it is an undoubted fact that the typhoid bacillus may 
persist for a time and even multiply in sewage-infected earth. 

Pathology. — The portal of infection is the intestinal lymphatic system. 
The bacilli multiply in the liver, spleen and mesenteric lymph glands during 
the incubation period. A bacteraemia initiates the clinical onset and excretion 
via the bile soon follows. It is now, contrary to former conceptions, held that 
the Pcycr’s patches are not involved until the septicsemic stage. The char- 
acteristic lesions are in the small intestine. Proliferation of the large mono- 
nuclear phagocytes of the reticulo-endothelial system is the distinctive 
reaction. In the early stages the Peyer’s patches are swollen, the swelling 
attaining its height about the tenth day of the disease. The solitary follicles 
of the intestine arc similarly affected and a diffuse catarrh 'of the whole 
intestinal tract, including the stomach, may be present. Necrosis ensues 
in the lymphoid masses, and sloughs are formed, the separation of which 
occurs during the third and part of the fourth weeks. In some cases, resolu- 
tion may take place without necrosis. The ulcers are ovoid and lie along the 
long axis of the bowels. Those which arise in the solitary follicles are more 
circular. The edges of a recent ulcer are undermined, and the floor shows 
smooth muscular fibres, or the peritoneal coat. Perforation or haemorrhage 
may ensue. Immediately above the ileo-cajcal valve sinuous tracts of ulcera- 
tion may be evident. Ulceration of the large intestine is rare. The ulcers 
heal without contraction in a week or ten days. When perforation occurs it 
it usually in the lower ileum, where ulceration is most intense. It may, 
however, happen in other situations. J 

The mesenteric lymph-glands are inflamed, but rarely suppurate. The 
spleen is. swollen, soft and red, an acute reticular hyperplasia being present. 
Splenic infarction may occur, but rupture is rare. The liver presents a 
parenchymatous degeneration with minute areas of focal necrosis which 
originate in clumps of macrophages lying in the blood sinuses. Infection of 
the gall-bladder may occur with subsequent formation of gall-stones. ' Pyle- 
phlebitis is a rare complication. Cloudy swelling of the kidneys is the rule, 
occasionally a parenchymatous nephritis ensues. In chronic urinary carriers 
inflammation of the renal pelvis or urinary bladder may be found. 

The myocardium shows fatty and granular degeneration. Endocarditis 
is exceptional, but endarteritis may affect the aorta, coronary arteries and 
peripheral vessels, and arterio-sclerosis is a possible sequel. Hypostatic 
congestion of the lung bases is the rule with, it may be, distinct broncho- 
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P neumonic consolidation. Gangrene, abscess or infarction of the lungs is rare. 

flceration of the larynx may occur, the ulcers being found in the neighbour- 
hood of the arytenoid cartilages, or at the base of the epiglottis. Necrosis of 
the cartilages sometimes ensues. Zenker’s vitreous degeneration of muscle is 
particularly marked. It affects the straight muscles of the abdomen, the 
adductors of the thigh and the diaphragm ; rupture of muscle and haemor- 
rhage may result. Osteo-periostitis of the tibia, vertebrae and other bones 
may be due to infection with the typhoid bacillus or to secondary invaders. 
Superficial abscesses, degenerative changes in the central nervous system 
or peripheral nerves, and venous thrombosis are also sequels of typhoid 
infection. 

Symptoms and Course. — The period of incubation averages from 10 to 
14 days, but may be as short as 5 days or as long as 3 weeks. During this 
period symptoms are generally absent, but ill-defined malaise or, more 
rarely, gastro-intestinal disturbance may occur. 

The onset is generally insidious with chilliness, lassitude, loss of appetite 
and muscular pains. Symptoms which are particularly suggestive are 
frontal headache, oozing epistaxis, slight bronchitis and disturbing dreams. 
The tongue becomes furred, the mouth dry and the bowels loose or consti- 
pated. The patient may not take to bed for a day or two. The temperature 
mounts gradually, being a degree or more higher each succeeding night with 
morning remissions. By the end of the first week the patient’s condition 
is characteristic. The aspect is heavy and the cheeks are flushed. The 
lips and mouth are dry, and the dorsum of the tongue covered with a dirty 
white fur, the tip and edges being raw. The abdomen is slightly tumid, 
with gurgling in the right iliac fossa. The bowels are loose, several liquid 
motions like pea soup being passed in the 24 hours ; sometimes, however, 
there is constipation. The spleen may be palpable. A characteristic feature 
is a moderately full but easily compressible pulse, the frequency of which is 
not increased in proportion to the temperature. The respiration is acceler- 
ated. The temperature will by now have attained a maximum of 103° to 
105° F., still showing morning remissions of about 1°, and is unstable, reacting 
quickly to min or disturbances. The urine is high coloured and concentrated, 
and the skin usually dry. Thirst and headache are the chief complaints. 

The rose spots usually make their appearance towards the end of the first 
week, sometimes on the fifth day, more often between the seventh and twelfth. 
Each spot is a circular, slightly elevated papule of a pale pink colour from 
2 to 4 mm. in diameter, disappearing on pressure. The rash should be sought 
for on the abdomen, the flanks, the sides of the chest and the back, which 
should always be scrutinised. The spots appear in successive crops, each one 
fading in 3 or 4 days, and leaving a transitory brownish stain. Often the 
eruption is scanty, a few spots only being seen ; occasionally it is very profuse, 
and involves the limbs as well as the trunk. The face usually escapes. Minu te 
sudaminal vesicles occasionally cap some of the spots. The eruptive period 
lasts from 10 days to 3 weeks. A profuse rash does not necessarily indicate 
a severe attack. The spots are due to bacterial embolisms. 

By the second week the fever (Fig. 3) has reached its fastigium. The 
temperature maintains its level with slight morning remissions, the head- 
ache may abate, but prostration increases and the other symptoms are more 
severe. The h'ps become cracked, sordes accumulate on the teeth, the 



84 GENERAL INFECTIOUS DISEASES 

abdomen becomes more distended and diarrhoea is often a marked feature, 
the stools being liquid, yellow in colour, alkaline and foul. They may be 
chocolate-coloured or red from admixed blood and small shreds of tissue, .or 
actual sloughs may already be present. The evacuations are not accompanied 
by colic or tenesmus. The spleen is now larger. The pulse rate will have 
quickened to a frequency of 112 to 140. It is often dicrotic, and the heart 
sounds enfeebled. The bases of the lungs may now show signB of hypostatic 
congestion, and the respiration be more accelerated with slight lividity of the 
lips and face. The patient may be deaf and unresponsive. Delirium of a 
muttering character disturbs the sleep, asthenia is very marked and muscular 
wasting rapid. The urine may be albuminous and scanty. Patients may 
succumb during this period from toxcemia, or towards the end of the first 
fortnight from perforation of the bowel or intestinal haemorrhage. 

During the third week improvement should occur, the temperature be- 
coming more remittent in type, the morning reading falling more rapidly 



Piq. 3 — Typhoid Fever from the first day. Illustrating gradually rising 
temperature, a 11 continued ” stage, and a typical lysis. 


than that of the evening. The tongue cleans and appetite begins to return. 
During the fourth week defervescence may be completed, the temperature 
usually remaining at a subnormal level for some time. In severe infections, 
however, the third week is a period of increasing anxiety. The symptoms 
increase in severity and the patient may pass into the “ typhoid state,” 
lying on the back in a semi-stuporose condition. The pulse and heart sounds 
become more and more enfeebled, the pulmonary congestion increases, the 
extremities become blue and cold, subsultus tendinum appears, and the 
evacuations arc passed unconsciously. Sometimes there is retention of 
urine. Extreme abdominal distension may supervene, and the occurrence 
of perforative peritonitis or of haemorrhage from the bowel is more than 
ever to bo dreaded. In such severe cases the fever may be prolonged through 
the fourth and fifth weeks before any signs of defervescence appear. They 
are not necessarily fatal. 

CoM'-ahscc.r.cc after a severe attack is always protracted. The temperature 
is at first subnormal, and remains in a very unstable state. The heart sounds 
remain enfeebled, and the pulse is often rather fast or easily quickened by exer- 
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tion or excitement. On the composite chart the falling temperature and rising 
pulse curves will cross. The effort of standing and 'walking is difficult and 
painful. The appetite, however, is good, and the weight rapidly increases. 
The aspect gradually becomes less amende. Slight peeling of the skin, loss of 
hair, and ridging or furrowing of the nails is often noticeable. During this 
period the feet and ankles may show slight oedema, and cutaneous abscesses 
or localised bone abscesses may occur. Femoral thrombosis sometimes 
appears ; it is the chief complication of early convalescence. 

Relapse. — Tendency to relapse is a marked feature, and shows itself in 
from 5 to 15 per cent, of the cases. The relapse may occur during actual 
defervescence, but more commonly develops after an afebrile period of a 
week or a little longer. The symptoms are a repetition of those of the 
original attack, but in a mitigated form, the fever reaching its acme in a 
shorter time, and the whole duration being 10 days or a fortnight. The 
spleen enlarges again, a new crop of rose spots usually appears, fresh ulcera- 
tion of the bowel occurs, and blood culture may again prove positive. On 
occasions, the relapse equals or exceeds the original attack in severity, .and 
may even prove fatal. Second and third relapses are not unknown. Spurious 
relapses are recrudescences of fever during convalescence, of short duration, 
and unaccompanied by definite symptoms. Their explanation is often obscure. 

Varieties. — The fact that typhoid fever may show great variations in 
its clinical characters, and in the severity and prominence of different 
symptoms, has led to the description of many special types. Different 
epidemics may differ much in their salient features. 

Variations in onset. — The onset of symptoms may be sudden, sometimes 
with rigors and vomiting. The temperature rises quickly, and delirium may 
supervene early. In such cases, death may occur during the second week, 
or the disease may gradually assume the ordinary type. In exceptional 
cases, severe bronchitis or pneumonia may mark and mask the onset, and 
the true nature of the infection may be overlooked. The prominence of 
meningeal symptoms may lead to confusion with cerebro-spinal fever, and 
the differential diagnosis only be possible by examination of the cerebro- 
spinal fluid. If typhoid meningitis is present, lymphocytes or polymorphs 
predominate, according to the severity of the infection, and the typhoid 
bacillus grows on culture. More commonly the fluid is under tension but 
clear ; it is sterile and the meningeal symptoms quickly subside after lumbar 
puncture, to be succeeded by the more typical signs of typhoid fever (see ako 
p. 1591). Yet another occasional mode of onset is with a primary acute 
haemorrhagic nephritis. When acute gastro-intestinal symptoms signalise 
the invasion, appendicitis or irritant poisoning may be simulated. 

The terms pneumo-typhoid, meningo-typhoid and nephro-typhoid have 
been used to designate some of the above-mentioned types. 

Variations in course. — There is an ambulatory form in which febrile 
disturbance is generally slight, and the patient continues about during the 
whole or the greater part of the illness. Some such cases end in recovery ; 
but others run a very severe course, the patient taking to bed about the end 
of the second week with aggravated symptoms, or succumbing to haemorrhage 
from the bowel, perforation, acute delirium or circulatory failure. Mild and 
abortive forms of typhoid also occur in which the fever is insignificant, or, 
after a well-marked onset, ends in a rapid defervescence between the eighth 
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and fourteenth day. An afebrile form is known, and is said particularly 
to occur in the enfeebled or those exposed to great hardships. 

Variations due to age, 'pregnancy and other causes . — Typhoid fever is rare 
in infancy, but becomes more frequent in childhood, and then, generally, the 
symptoms are mild, the pyrexia of short duration and sometimes of a markedly 
intermittent or remittent type. A primary bronchitis or gastro-enteritis 
may be simulated. Such complications as perforation or haemorrhage are 

rare. . ... , 

In the aged, particularly in those over sixty, typhoid tends to run an 
unfavourable course, hypostatic pneumonia and circulatory failure being 

common. . 

Abortion or premature delivery takes place in from 50 to 70 per cent, of 
pregnant women who contract typhoid. The foetus is dead or, if born 
alive, usually succumbs to an acute typhoid septicaemia. The prognosis as 
regards the mother is not especially influenced. 

In malarial patients the onset of typhoid may be sudden, with a typical 
rigor ; but the severe symptoms proper to typhoid develop later. On the 
other hand, subtertian malaria may closely simulate typhoid in its com- 
mencement. 

Chronic alcoholism exerts a very unfavourable influence. Pre-exiBting 
pulmonary tuberculosis is apt to advance rapidly during convalescence from 
the fever. In diabetes typhoid often runs a mild course. 

Special Symptoms and Complications . — Digestive system . — Suppurative 
parotitis is attributed to duct infection, and occasionally leads to cellulitis. 
Attention to the cleansing of the mouth goes far to prevent it. Ulcers 
sometimes appear on the pillars of the fauces and the pharyngeal wall 
(Duguet’s ulcerations). Diarrhoea is not a constant feature, some patients 
being constipated throughout the disease. The diarrhoea often disappears 
after a few days’ hospital treatment, but in grave infections it may be severe 
and persistent. 

lilctcorism with a distended, tense, tympanitic abdomen signifies a virulent 
infection. It may or may not be accompanied by severe diarrhoea, and is 
often a harbinger of haemorrhage or perforation. 

Intestinal lucmorrhage occurs in about 7 per cent, of all cases, and is 
serious. It is most common at the time when the sloughs are separating, i.e. 
at the end of the second or beginning of the third week. The haemorrhage 
may be slight, but more often is profuse. The evacuated blood is bright red 
in colour, unless it has been retained in the bowel. The signs of a severe 
haemorrhage are a sharp fall in the temperature, a sensation of faintness, 
increased frequency of the pulse and, it may be, a transient rise in blood 
pressure with disappearance of dicrotism. The spleen may shrink rapidly. 
Sometimes the hremorrhage is fatal before any blood is voided. 

There is also a hemorrhagic form of typhoid in which melsena may be an 
early sign, associated with petcchice or bruises in the skin and hrematuria. 
The outlook, then, is very grave. 

Perforation of the bowel causes one out of every 3 or 4 deaths. Its in- 
cidence is something under 5 per cent. It is commonest towards the end 
of the third week, especially in cases characterised by severe diarrhoea or 
by meteonsm. Its onset may be preceded by intestinal haemorrhage. The 
perforation generally lies within the last 12 inches of the ileum but may 
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occur elsewhere. Shivering, with sharp pain in the right iliac fossa, is 
usually the first sign. Localised tenderness, localised rigidity and local 
immobility of the abdominal wall accompany the pain. The temperature 
may show a sudden drop to subnormal followed by a rise; but some- 
times no variation is detected. Both pulse and respiration rates are usually 
increased, and the former should be watched carefully. Obliteration of 
the liver dullness may occur ; this sign is especially valuable when occurring 
in a rigid and retracted belly. Another sign is the occasional onset of irrita- 
bility of the bladder. More reliance should be based on the local than on 
the general symptoms in making the diagnosis. After the first shock the 
patient may react and show deceptive signs of improvement, but before 
many hours the signs of spreading peritonitis will assert themselves. Unless 
dealt with surgically with the utmost promptness perforation is almost 
invariably fatal. A polynuclear leucocytosis generally accompanies per- 
foration, but is inconstant and not of great diagnostic value. 

Other causes of abdominal pain in typhoid fever are acute cholecystitis, 
suppurative cholangitis, portal pyaemia, suppurating mesenteric glands, 
appendicitis and splenic infarction, but none of these is common. Thrombosis 
of the iliac veins may also cause pain and tenderness, but a clue to this con- 
dition may often be found by examining the veins of the lower limbs and by 
looking for slight oedema of the leg or'foot. 

A transient hepatitis sometimes occurs, but jaundice is rare. Gall-stones 
are a recognised sequel of typhoid infection and may contain the bacilli. 

Respiratory system . — A mild bronchitis is present in most cases. In severe 
infections, hypostatic congestion of the lung bases occurs. Lobar pneu- 
monia may supervene in the third or fourth weeks of the disease. Although 
typhoid bacilli may occur in the sputum, and be found in the lung, pneumo- 
cocci are also present ; the condition may be overlooked, as cough is often 
slight and rusty sputa absent. Embolic and pysemic processes in the lungs 
during typhoid may give rise to abscess, gangrene and pneumothorax. 
Intra-pubnonary thrombosis, with infarction, is a very rare event. 

Ulceration of the larynx is not infrequent in severe cases. It involves 
the post-arjftsenoid region and has been likened to a pressure sore. It may be 
latent or give rise to huskiness of the voice, stridor and toneless cough. 
There may be pain on deglutition and laryngeal tenderness. The slighter 
symptoms may abate, but sometimes the process terminates in necrosis of 
cartilage and oedema or stenosis of the larynx. 

Blood and circulatory system . — A slight polynuclear leucocytosis is some- 
times seen in the first week of infection. More characteristic is anaemia 
associated with leucopenia, a characteristic absence of eosinophils with a 
relative increase in the lymphocytes and large mononuclear cells. In uncom- 
plicated typhoid fever the leucocyte count rarely exceeds 6000. The eosinophils 
reappear with convalescence. The appearance of a polynuclear leucocytosis 
indicates the onset of inflammatory complications. 

Circulatory failure is a feature of severe attacks. The pulse rate, usually 
but moderately accelerated in typhoid, rises to 120 or more, dicrotism dis- 
appears, the cardiac sounds weaken, and the blood pressure falls. Acute 
collapse, with sudden drop of temperature, coldness of the skin, cyanosis 
and feeble or irregular pulse, may ensue. The collapse may be recovered 
from, but its occurrence is ominous. 
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Femoral thrombosis is apt to appear during early convalescence. It is 
usually left-sided, and sometimes appears to commence lower down in the 
veins of the popliteal space or calf or in the internal saphenous trunk. The 
symptoms are pain and tenderness at the site of the thrombosis, fever and 
swelling of the limb, usually moderate in degree. The affected vein may 
often be felt as a tender cord. In a few weeks the thrombus is absorbed, 
and the circulation re-established, but sometimes permanent obstruction and 
rnderna result. The clot, if dislodged, may cause pulmonary embolism. 

Arteritis, leading to occlusion, is an uncommon complication. The 
vessels affected are those of the lower limbs, sometimes those of the upper 
extremities, neck or brain. _ , 

Urinary system . — Febrile albuminuria is often present, but is transitory. 
Typhoid bacilluria occurs in some cases, the urine presenting a slightly 
turbid, opalescent appearance ; but a similar appearance may be due to the 
colon bacillus. Symptoms of pyelitis, pyelo-nephritis or cystitis may super- 
vene. Urinary carriers continue to discharge typhoid bacilli for long periods. 
Acute nephritis is uncommon, but may occur either at the commencement 
or height of the disease. Retention of the urine may supervene during 
typhoid, but suppression is rare. During the fever the excretion of urea 
and of uric acid is increased, but the chlorides are diminished. A moderate 
oliguria is the rule. A considerable reduction, in Bpite of free fluid intake, 
is evidence of a severe attack. Polyuria occurs at the onset of convalescence, 
and is of good omen. 

Generative system . — Orchitis and prostatitis have been observed. In 
females vulvitis and also mastitis may occur. 

Nervous system . — Meningeal symptoms at the onset have already been 
mentioned (p. 85). Rarely meningitis occurs in a purulent form during the 
third or fourth week of the disease. Its mortality is high (50 to 100 per cent.). 
Delirium is often present and is usually of a quiet type. Drinkers may 
develop delirium tremens. Convulsions are rare. They may occur at 
the onset, or when occurring later may be due to cerebral thrombosis, en- 
cephalitis, or meningitis. Multiple neuritis or neuritis of such nerves as the 
ulnar or peroneal may supervene, in the latter cases often due to pressure. 
Acute tenderness of the toes during convalescence is also attributed to neuritis. 
During the course of the fever hemiplegia or aphasia may supervene. Some- 
times there are signs of sclerosis of the lateral columns of the cord, the knee- 
jerks being increased, and an extensor plantar reflex present. 

Mental disturbance is occasionally a sequel, taking the form of mania, 
melancholia or dementia. For many months after a severe attack the patient 
may remain in a fatuous condition but ultimately recover. 

As regards the special senses, temporary deafness is often noticeable 
during the fever, and sometimes suppurative otitis. Double optic neuritis 
is a rare complication which may lead to blindness. 

Osseous and muscular systems . — During convalescence localised osteo- 
periostitis of the tibia, sometimes of the femur, ribs or other bones may appear. 
It maj terminate in suppuration with limited necrosis. The inflammation 
«s chrome and relapsing. Typhoid bacilli may persist in the pus for long 
periods. A painful mllammatory affection of the ligaments and vertebral 
periosteum is the basis of the “ typhoid spine.” The lumbar and sacral 
regions are chiefly involved, with stiffness and pain on movement. The 
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condition is chronic, but the ultimate outlook is said to be good. Arthritis 
of large joints is a rare occurrence ;_it may lead to dislocation of the hip. 

Rupture of the rectus abdominis, sometimes of the adductors or other 
muscles, may take place. It is accompanied by local haemorrhage. The 
resulting fluctuating and discoloured swelling may clear up or go on to 
suppuration. 

Cutaneous system. — Abscesses and boils may prove troublesome. Linese 
atrophica) tend to form in the skin of the abdomen and thighs. In severe 
cases pressure sores may appear on the sacrum, the heels or other pressure 
points. These bed-sores are a source of danger from septicaemia or pyaemia. 

Diagnosis. — It is unnecessary to recapitulate all the symptoms already 
described as characteristic. Of the symptoms of onset, headache, slight 
epistaxis, disturbed sleep, a mild degree of bronchitis, abdominal uneasiness 
and some disturbance of the action of the bowels are very suggestive. Gradual 
daily increase in the pyrexia and its maintenance after the lapse of a week at a 
steady level of 103° or 104° F. f with slight morning remissions, is important. 
Relative slowness of the pulse and the presence of dicrotism are additional 
diagnostic points. The dry furred tongue peeling in lateral and central strips, 
slightly tumid abdomen, moderately enlarged spleen and the appearance of 
rose spots are confirmatory. The abdominal reflexes are often absent. 

Special Diagnostic Methods. — 1. Blood examination . — Culture is 
particularly valuable in the first week before the agglutinative reaction has 
appeared or the rose spots are evident, but is also applicable during the 
second and third weeks and in relapse. Ten to 20 c.c. of blood drawn asepti- 
cally from a vein at the bend of the elbow are allowed to run directly into 
plenty of broth or peptone solution or, better, into a medium which contains 
filtered bile or bile salts. At the same time a blood count should show a 
characteristic leucopenia with a relative lymphocytosis. 

2. Cultures from bone-marrow obtained by sternal puncture are said to be 
more often and more persistently positive than blood cultures. 

3. Cultures from the stools. — Owing to the presence of other intestinal 
baoteria this is not always an easy process, but by enrichment methods and 
the use of litmus-lactose agar, or MacConkey’s medium or the bismuth 
sulphate medium of Wilson and Blair, bacilli have occasionally been found 
during the incubation stage and in over 50 per cent, of the cases examined 
in the first week, a percentage increased to 70 or 80 in the third week. Stool 
culture is also of value for the detection of intestinal carriers, and for deter- 
mining whether a convalescent is fit to mix with other members of the com- 
munity. The discharge of bacilli often being intermittent, more than one 
examination is necessary. 

4. Cultures from the urine. — The typhoid bacillus hardly ever appears in 
the urine before the tenth day, and as a rule not before the fifteenth. The 
infected urine is generally opalescent and slightly albuminous. Cultures are 
made without difficulty and are useful not only for diagnosis but also for the 
detection of urinary carriers. 

5. Agglutination tests. — Towards the end of the first week of typhoid fever 
the blood serum becomes capable of agglutinating the typhoid bacillus. T his 
power reaches its maximum about the eighteenth to the twenty-third day. 
The test is performed with standardised suspensions and repeated every' 
4 or 5 days, An agglutination titre of 1 : 100 is regarded as positive. Normal 
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blood rarely shows an agglutination higher than 1 50. Rising titres are 
highly diagnostic. Dreyer standard suspensions, being formolised, produce 
H or flagellar agglutination only. This is specific in the case of B. typhosus 
and B. Paratyphosus A. B. Paratyphosus B, however, may occur either in the 
specific or in the group phase, and in the later case possesses agglutinative 
elements which are common to other members of the Salmonella Group and so 
its antiserum may agglutinate these organisms. # , 

A second agglutinin, known as 0 or somatic, should be investigated at the 
same time. The actual titres obtained with this usually are less than those 
obtained with H. An 0 agglutination is also possible with other members of 
the Salmonella Group, and 0 agglutination is not bo specific as H. 

A third agglutinin, known as the Virulence or Vi antigen, appears early 
and is usually transitory. It affords strong evidence of recent infection. In 
chronic typhoid carriers it persists and is said to be of value in their detection. 

As a continued fever of the enteric type may, although rarely, be caused 
by other members of the Salmonella Group, it is now customary to employ 
a formolised suspension of B para B, H specific, and also of B. para B or some 
other member of the family in the group phase. 

T. A.B. vaccine, in consequence of its mode of preparation, evokes H agglu- 
tinins chiefly, and these may persist for some years. The appearance of 
0 agglutinins in an inoculated person shows an enteric infection. Blood 
culture or examination of the excreta may reveal its identity. A rising 
titre of H agglutination for a particular organism may also do this, but 
it is known that other, quite different, infections may also raise the H titre 
(i anamnestic reaction). 

6. The atropine lest of Harris. — In typhoid and paratyphoid fevers 
atropine has but little power of accelerating the pulse. Marris’s test is 
based on this fact, but is little used. 

7. The Diazo reaction. — A saturated solution of sulphanilic acid in 1 in 20 
hydrochloric acid and a fresh half per cent, solution of sodium nitrite are 
required. Equal quantities of urine and sulphanilic solution are mixed 
in a test-tube and a couple of drops of the nitrite added. By shaking, a froth 
is induced and ammonia is allowed to trickle down the side of the tube. If 
the froth becomes rose pink and the liquid turns crimson, the test is positive. 
The reaction may sometimes be obtained as early as the fourth day, and 
persists during the height of the fever. The fact that it also occurs in measles, 
typhus fever, scarlet fever, pneumonia, tuberculosis, erysipelas, and after 
administration of sulphapyridine detracts from its value. 

Differential Diagnosis. — Prominence of respiratory or bowel symp- 
toms in typhoid fever may lead to the infection being overlooked. A deep- 
seated or apical pneumonia or, in children, broncho-pneumonia with intestinal 
disturbance, may simulate typhoid. Careful and repeated physical ex- 
amination, blood and stool culture and agglutinative reactions will lead t^ 
a correct diagnosis. Labial herpes is rare in typhoid. When typhoid is 
prevalent, caution is necessary in diagnosing primary bronchitis, pneumonia, 
broncho-pneumonia, and, especially in children, gastro-enteritis. 

, Differentiation from acute miliary tuberculosis , from tuberculous menin- 
gitis and from tuberculous peritonitis is often difficult. Acute miliary tuber- 
culosis may simulate typhoid in its insidious onset with malaise and head- 
ache, its rising temperature with morning remissions, its occasional slow 
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pulse, its bronchitis, and perhaps some enlargement of the spleen. But the 
temperature tends to be more irregular, sweats are present, the dyspnoea 
and cyanosis are suggestive, and signs of pleurisy may develop. There are no 
rose spots, and agglutinative tests and blood culture give negative results 
(tubercle bacilli are rarely found). Tuberculous meningitis is differentiated 
by such symptoms as vomiting, convulsions, the persistence of headache after 
the first week, or when delirium is established. A pulse hardly raised above 
the normal rate, stiffness and retraction of the neck, the presence of Kemig’s 
sign and of retraction of the abdomen or the onset of ocular paralysis are very 
significant. The irritability and curled-up decubitus of meningitis contrasts 
with the apathy and dorsal decubitus of typhoid. Lumbar puncture will 
clinch the diagnosis ; in tuberculous meningitis lymphocytes are in excess 
in the cerebro-spinal fluid, and sometimes tubercle bacilli may be demon- 
strated. The question of meningo-typhoid has already been discussed. 
Tuberculous peritonitis may resemble mild typhoid fever. The presence 
of tuberculous masses in the abdomen or the development of peritoneal or 
pleural effusions is significant. In cases with indefinite symptoms and no 
signs of tubercle elsewhere, negative blood culture and agglutination tests 
afford assistance in eliminating typhoid infection. 

Suppurative and pyaemia conditions may give rise to fever and constitu- 
tional disturbance bearing some resemblance to typhoid. Among these must 
be mentioned appendicitis and the intraperitoneal abscesses which may result 
from it, perinephric abscess, cholecystitis, pelvic, or puerperal infections, 
infective endocarditis and deep-seated osteomyelitis. The diagnosis is made 
by careful attention to the history of onset and course, thorough and complete 
physical examination, and the frequent presence of a pronounced polynuclear 
leucocytosis. Profuse sweats and rigors are more likely to occur, and the 
temperature chart is more irregular. The blood serum fails to agglutinate 
typhoid bacilli, nor can they be obtained by blood culture, which may, 
however, reveal the presence of other organisms. 

Typhoid fever in its early stages is often mistaken for influenza , but in the 
tatter the onset is generally sudden and the early symptoms are more severe. 
The temperature reaches its maximum much sooner. The pains in the 
limbs and the backache are more intense, and the headache, which has a 
neuralgic character, is frequently supra-orbital. Catarrh of the conjunctivas 
and nose may be present, and perspirations are often marked. Defervescence 
usually takes place within a few days. A sharp drop of temperature after 
2 or 3 days with a sudden rebound 12 or 24 hours later is very characteristic. 
If a supposed influenzal fever persists without definite cause, typhoid should 
be suspected. 

A mild case of typhus may bear a close resemblance to typhoid, and severe 
typhoid with grave toxaemia, stupor and a profuse eruption may be mistaken 
for typhus. Points in favour of the disease being typhoid are a slower 
onset, later appearance of the eruption, which is never petechial, and 
presence of bowel symptoms. Typhus, on the other hand, has a sudden 
onset with high fever which sooner attains its maximum and does not show 
morning remissions. Conjunctival injection, contracted pupils and a 
drunken expression are the rule. The rash appears on the fourth day, 
becomes petechial and is accompanied by subcuticular mottling. Prostration 
is marked and there is a greater tendency to early delirium or stupor. 
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Defervescence, more or less abrupt, occurs about the fourteenth day. The 
Weil-Fclix reaction is present, but agglutination tests for typhoid are negative 
except in inoculated persons (p. 306). . , , , 

Undulant ( Malta or Mediterranean) fever is distinguished from typhoid by 
its persistently relapsing character, the prominence of arthritic pains and 
joint swellings, and the fact that the blood agglutinates the Micrococcus 
mclitensis, which organism can also be recovered by blood culture. Closely 
allied to this is the fever produced by B. abortus of cows. 

When malarial fever assumes the continuous type, which is likely to occur 
with the malignant infections, the diagnosis turns on known exposure to 
malaria, sudden onset, the detection of malarial parasites in the blood or 
bone marrow and the reaction to quinine. Malaria and typhoid fever, how- 
ever, may coexist. 

The fever of secondary syphilis is sometimes sufficiently severe to suggest 
typhoid, especially when accompanied by headache, malaise and muscular 
pains. Diagnosis depends on the history or detection of a primary lesion, 
the possible presence of a secondary roseolar eruption and on laboratory 
tests. Deep-seated malignant disease hypernephroma may also cause pro- 
longed fever. 

Amongst other diseases at times confounded with typhoid must be 
mentioned psittacosis, kala-azar, glanders, trichinosis, fever due to Ascaris 
lumbricoidcs, scarlet fever in which pyrexia is prolonged, that type of glandular 
fever in which the glandular swelling is delayed, and especially fevers of the 
Salmonella group, i.c. paratyphoid A, B or C. 

Prognosis. — Taking all ages, the death-rate varies from 5 to 25 per cent, 
as is higher in some epidemics than in others. The average hospital death- 
rate in London is 17 per cent, or a little less. Age has a decided influence 
especially on the mortality, which is least in children from 5 to 10, after which 
there it a steady increase with advancing years. Infants are believed to stand 
the infection very badly. Obesity, alcoholism, privation and fatigue are 
adverse factors. The influence of pregnancy has already been discussed. 
Indications of a grave attack are a pulse rate of 130 or 140, cyanosis with 
signs of failing circulation and hypostatic congestion of the lungs, marked 
delirium and subsultus or actual coma, oliguria, persistent diarrhoea, tympan- 
ites, incontinence of urine and froces. A temperature of 103° or 104° F. is not 
necessarily unfavourable unless it is sustained beyond the usual period or 
accompanied by signs of heart failure. Delayed appearance of the agglutina- 
tive reaction in some instances indicates a severe attack. 

Of the complications, next to toxmmic circulatory failure, perforation is 
the most grave. Without operation it is almost invariably fatal. With 
operation the recovery rate is difficult to fix— some surgeons claim success 
in over 30 per cent., but the intervention must be immediate. The average 
recovery rate is very much lower. Haemorrhage from the bowel is undoubtedly 
serious, especially if repeated. Such complications as meteorism, meningitis, 
lobar pneumonia and acute nephritis are dangerous but not very common. 

Sudden death sometimes occurs, either at the height of the fever or in 
convalescence. It may be caused by intense toxaemia and circulatory 
failure, cardiac or pulmonary thrombosis or pulmonary embolism. Rarely 
no definite cause can he assigned. J 

Treatment. Pp.ofh\ lactic. Patients should he isolated. Adequate 
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disinfection of the fseccs, the mine, the pus from abscesses, the vomit and 
the sputa is necessary. Blood discharged from the nose or bowel should 
also bo looked upon as infectious. Equally essential is the disinfection of 
the bedclothes and personal linen of the patient, the feeding utensils, ther- 
mometer, bed-pan, urinal, spittoon and enema syringe. The stools and 
urine should be mixed with an excess of some such disinfectant as carbolic 
acid or corrosive sublimate, and allowed to stand for several hours before 
being thrown down a drain. The sputa should be received in small cloths 
which can be burned, or expectorated into a disinfectant solution. The 
clothing and bedclothes of the patient should bo soaked in a 1 in 20 solution 
of carbolic acid before being sent to a laundry. 

Nurses in attendance should submit to prophylactic inoculation and take 
special precautions for their own safety. Overalls will obviate soiling of the 
clothes. If the bath treatment is adopted, rubber aprons which can be 
carboliscd are advisable. Rubber gloves may be worn when giving enemas or 
touching bed-pans and urinals, but always it should be realised that typhoid 
acquired by contact is a disease conveyed by unclean hands, and the danger 
may be obviated by washing with plenty of soap and water after touching 
the patient or anything which has been in contact with him. Everything 
leaving the patient or used by him must be sterilised at once. Feeding 
utensils should bo boiled after use. 

In most cases the bacilli disappear from the excreta in convalescence, 
only persisting for a few weeks, but bacteriological examination several 
times repeated affords the only proof of safety. About 5 per cent, of those 
attacked become carriers. In most the carrier state is temporary and an 
arbitrary period of 6 or 12 months is allowed before the condition is deemed 
chronic. Intestinal carriers are more common than urinary carriers. In both 
the discharge of bacilli may be intermittent. Symptoms referable to the 
gall-bladder and periodic bowel disturbance occur in some intestinal carriers, 
and urinary carriers in like manner may suffer from kidney trouble or cystitis. 
Female carriers arc said to be more common than male. Carriers do not 
necessarily give a positive Widal reaction, but Felix states that use of the 
Vi antigen will detect them (see p. 90). 

Carriers are often responsible for the endemic persistence of typhoid in 
certain houses or localities and arc particularly dangerous when employed 
in the preparation of food or in dairy work or in connection with water 
supplies. They should be prohibited from following these occupations. 
Since they may spread infection by contaminating their own hands dining 
defalcation or micturition they should be scrupulous in washing after attend- 
ing to the calls of nature and have towels reserved for their own use. Their 
soiled bed and body linen must be disinfected. Medical treatment by the 
use of intestinal and urinary antiseptics, surgical by excision of the gall- 
bladder, and treatment by autogenous vaccines have up to now alike failed 
to solve the problem of the chronic carrier. It is said that sulphaguanidine 
is sometimes effective. Preventive inoculation of contacts iB the most effectual 
method of limiting their danger and is adopted in special circumstances. 
Some carriers give no history of an attack of typhoid and may themselves 
ultimately develop an attack of the fever or suffer from typhoid septicaemia 
after operations on the gall-bladder or kidney. 

A pure water Bupply and an efficient system of drainage are important 



94 GENERAL INFECTIOUS DISEASES 

factors in the prevention of typhoid epidemics. When the disease is pre- 
valent, drinking water and milk should always be boiled, and travellers in 
localities where it is endemic should adopt similar precautions. Uncooked 
vegetables and, in particular, radishes, salads, cress, tomatoes, cucumbers, 
strawberries and other fruits are liable to contamination. Oysters and 
other shell-fish should be avoided unless their source is known to be 
above suspicion. The disease has been contracted by bathing in sewage- 
contaminated water. _ 

Prophylactic vaccination . — Immunity can be artificially induced by 
vaccination with typhoid vaccine. There are several methods of prepara- 
tion of vaccine, one of which is to heat a 48-hour broth culture to 58° C., 
and complete the sterilisation by the addition of 05 per cent, lysol. Exposure 
to higher temperatures diminishes the potency of the vaccine. The number 
of bacteria in the first dose is 500 million, a double dose is given 10 days 
later and repeated 10 days later still. Felix advocates an alcohol killed and 
alcohol preserved vaccine made from smooth cultures virulent to mice. This 
stimulates formation of Yi and 0 agglutinus and has proved highly effective. 
Vaccine injection is made subcutaneously and preferably not after a heavy 
meal or exposure to fatigue. A mild local reaction and sometimes consti- 
tutional symptoms may occur a few hours after injection, hence the patient 
should rest. If the patient is already infected the reaction may be more 
severe. The duration of the immunity conferred is said to average 1 to 2 
years and to be proportional to the dosage employed. An individual inocu- 
lated at the beginning of the incubation period of typhoid has a good chance 
of escaping the fever, but in rare cases the inoculation appears to precipitate 
its onset and aggravate its course ( provocation typhoid). For army purposes, 
triple or quadruple vaccines of the organisms of typhoid and paratyphoid 
are largely employed. 

Curative. — In the absence of efficient drugs, sera or vaccines there is at 
present no specific. Skilful nursing and suitable diet are of the first import- 
ance. The room should be kept at a temperature of 60° F., the bed narrow 
and of convenient height. A hair or rubber mattress is covered with two 
folds of blanket and a waterproof sheet over which is placed a sheet, and 
under the hips a draw sheet. A water-bed is unnecessary. A sheet and 
coverlet with a blanket over the feet are usually sufficient covering. Night 
and morning the patient should be sponged with tepid water, and parts 
exposed to pressure should be rubbed with surgical spirit, and dusting- 
powder applied. Rucking of bedclothes should be avoided. The urinal 
and bed-pan should be used in the recumbent position, and the buttocks 
sponged, dried and powdered after each motion. The mouth should be 
cleansed after each meal. From time to time it may be advisable to move 
the patient from the dorsal position to avoid hypostatic congestion of the 
lung bases. Stools and urine should always be reserved for inspection by 
the medical attendant, who should never neglect daily examination of the 
abdomen, and should also satisfy himself that the patient, especially if rest- 
less, hns not retention of urine. The temperature pulse and respirations 
should be charted 4-hourly, and more frequently should complications be 
suspected. 

.Milk is the most suitable diet for patients in the acute stages. It should 
be given in measured quantities at 2- or 3-hourly intervals, the patient not 
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being disturbed at night should he be sleeping. Three pints a day is, despite 
theoretical considerations, quite sufficient. The milk should be diluted with 
barley water or lime water, and plenty of plain cold water or fruit juice 
given between the feeds. Tea may be allowed or lemonade made with 
dilute hydrochloric acid and syrup of lemons. Should intestinal discomfort 
occur or curds appear in the motions the milk may be citxated or whey 
substituted. Beef-tea and meat extracts are to be avoided in diarrhoea or 
hemorrhage. Carbohydrate can be added to the diet in the form of glucose 
or lactose. Junket, ice-cream and also apple-sauce are useful adjuncts. 

When the temperature has been normal for 3 days, cautious additions may 
be made, beginning with thin custard or grated bread-crumbs and milk, and 
then adding a small quantity of boiled or steamed fish, thin bread and butter, 
and so on. 

High cabrie diets are based on the belief that during the fever a daily 
intake of 4000 to 5000 calories is necessary to maintain nitrogenous equili- 
brium. Even in patients who are amenable this diet is prone to produce 
digestive upsets and meteorism, but mild cases can take a more liberal diet 
during the acute stage, i.e. milk puddings, custards, eggs, vegetable or meat 
soups strained and thickened with arrowroot or flour, finely minced lean 
meat, bread crumbs and mashed potato. Such feeding is said actually to 
diminish the tendency to perforation and hemorrhage, and to hasten con- 
valescence. It is not suitable in severe attacks or for patients with profound 
toxemia and deficient digestive secretions. Alcohol is rarely necessary, but 
it is unwise suddenly to deprive alcoholic patients of all stimulants. 

In an infection of moderate severity the patient should be able to be out 
of bed for a short period 10 days after the temperature has become normal. 

The antipyretic treatment of typhoid assumes that pyrexia itself is 
harmful. The cold bath is most efficient. Best suited to hot climates, it 
has never gained a great vogue in England. Whenever the temperature 
rises above 102°-3 F., the patient is lifted into a bath at 65° F. and immersed 
for 15 minutes, shivering being disregarded. The limbs and trunk are rubbed 
whilst in the bath. The patient is then removed, laid on a blanket, dried 
and lightly covered. A little alcohol is given immediately before or after 
the bath. Immersion is repeated every 3 hours unless the temperature 
remains below the point mentioned. Contra-indications are haemorrhage 
from the bowel, severe abdominal pain, venous thrombosis or great prostra- 
tion. The method needs good attendants, and can hardly be applied in 
private, but it is said to reduce the case mortality by a half or even two- 
thirds. In place of the bath, tepid, cold or ice sponging may be adopted 
when the temperature is high, or the cold pack used, especially when nervous 
symptoms are pronounced. The ice cradle is another useful means of re- 
frigeration ; the patient is covered with a sheet, and a cradle, in which small 
rubber bags of ice are suspended, is placed over the body, the whole being 
covered with a thin blanket. The cradle may remain in position indefinitely, 
the effect on the temperature being carefully watched. 

Some advocate daily mild purges, such as calomel or drachm doses of 
castor oil, in the early days of infection, and claim that intestinal fermenta- 
tion can be checked by the administration of various intestinal antiseptics. 

Constipation should be met by a simple enema every second day. In 
defervescence liquid paraffin may be substituted. Diarrhoea, if accompanied 
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by curds, calls for reduction of tlie milk. A starch and opium enema is 
useful, or 10 grains of Dover’s powder by the mouth. In hcemorrhage from 
the boiccl the most absolute rest is essential. Food should be reduced to a 
minimum or withheld for 12 or 24 hours. No stimulants or beef-tea arc 
permissible. Ten minims of laudanum or a hypodermic injection of \ grain 
of morphine should be given, and an ice-bag applied to the right iliac region. 
A watch should be kept for signs of perforation. Intravenous saline infusion, 
or, better, transfusion of blood, may be necessary in severe, cases. . The 
injection of a solution containing 1 grain of calcium chloride in 10 minims 
of water into the gluteal region is worth a trial. Perforation of the bowel 
calls for immediate operation. Mcteorism may be controlled by reducing the 
diet, administering copious enemata of hot water, and inserting the rectal tube. 
A turpentine stupe or ice-poultice may be applied to the abdomen. Turpen- 
tine by the mouth or by enema, and oil of cinnamon are useful. For deliriwn, 
sleeplessness and headache, the reduction of temperature by sponging or 
cradling and the administration of 10 or 15 grains of Dover’s powder should 
be tried. Sometimes soluble barbitono (medinal) and aspirin are effectual. 
Circulatory failure is combated by strychnine or strychnine and adrenaline 
hypodermically, or by injection of nikethamide (coramine) or leptazol 
(cardiazol). Strophanthus and digitalis are of doubtful value. Alcohol is 
strongly advocated by some physicians. The supervention of femoral throm- 
bosis calls for strict immobility of the limb. The intravenous injection of 
5 or 10 ounces of a sterile 0-5 per cent, sodium citrate solution relieves the 
pain, and is said to arrest the progress of the thrombosis. Badlluria and 
cystitis are treated by hexamine in 10-grain doses, 3 or 4 times a day ; if 
persistent, sulphonamides may be effective. Of the suppurative and septic 
complications, periostitis may be influenced by rest, local applications and 
typhoid vaccine, but suppuration calls for Burgical intervention. Parotitis 
usually comes to incision. Cholecystitis may subside, and should be given 
a chance to do so, but if it persists operation becomes necessary. Crops of 
boils call for local treatment, and the appropriate vaccine, toxoid, or sulphona- 
midc should the organism be identified. The intramuscular injection of 
colloidal manganese is useful in such conditions. The infectivity of purulent 
discharges should be remembered. Three negative stool cultures at intervals 
of 7 days should be obtained before discharge. 

PARATYPHOID FEVER 

/Etiology. — Paratyphoid fevers, like typhoid, are ubiquitous, but the 
type differs in different countries and different climates. The infecting 
organisms belong to the group Salmonella lyphi. Paratyphoid A is prevalent 
in India and other tropical countries ; it may possibly be endemic in the 
Mediterranean and parts of Western Europe, but in European countries 
Paratyphoid B is much more common. Of the Paratyphoid C type several 
varieties arc known. Salmonella kunzendorji is the organism usually found in 
Great Britain.. The. American typo is S. cholera suis , and the Balkan and 
Eastern type is S. hirschfcldi. Paths of infection in the body and the lesions 
produced resemble those of typhoid fever, but ulceration of the bowel is more 
superficial, hremorrhage being slight and perforation rare. The infection may 
even take the form of a septicemia without bowel lesions. In other cases 
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there is a diffuse dysenteric inflammation and ulcers are found in the colon 
only. The bacilli leave the body by the same channels as in typhoid. 

The greatest incidence of paratyphoid infections is in the summer* earlier 
in the year than that of typhoid fever. All ages and both sexes are sus- 
ceptible. The primary source is a patient suffering from an attack, often in an 
ambulatory form, less commonly a chronic carrier. The contagion may be 
direct or through food, drinking water or fomites, Foods not safeguarded by 
cooking after purchase are common vehicles of infection. Amongst these are 
bread ; cream, synthetic or natural ; ice-cream ; cream pastries ; cooked 
beef, ham and some shell-fish. Extensive water-borne outbreaks are rare, 
but the org anisms may flourish in sewage or sewage-effluents for 3 weeks. 
Milk infection is usually through the agency of infected water or of a carrier. 
The incubation period varies from 10 to 12 days. Extremes of 4 to 24 days 
are known. Precocious carriers have been known to harbour the bacilli 
for as long as a month before developing the disease. 

Symptoms. — The clinical manifestations of paratyphoid are similar to 
those of typhoid fever, but are generally of a milder character with a speedier 
ingravescence and a shorter course. Ambulatory, or almost symptomless, 
attacks are common, and during outbreaks the number of transitory carriers 
is much in excess of the cases of overt infection. On occasions, however, 
paratyphoid may show a severity equal to that of true typhoid. Simulation 
of attacks of acute irritant food-poisoning is also alleged, but these are more 
likely to be due to B. aertrycke (<B. typhi-murimi) or to mixed infections. The 
septicsemic stage of paratyphoid is short, rarely lasting more than a week and 
blood cultures for diagnostic purposes should be taken as early as possible. 
They are said to prove positive in 90 per cent, of the cases. 

The onset is more often insidious than sudden, the invasive symptoms 
resembling those of typhoid, but a sudden onset is believed to be more common 
than in the latter disease. Shivering and vomiting are not infrequent 
symptoms of such invasion. Sometimes gastro-iutestinal symptoms are for a 
time very prominent, and are particularly misleading in childhood. As 
with typhoid ; influenza, appendicitis, meningitis, or pneumonia may at first 
be simulated. 

The fever attains its maximum sooner than in typhoid, and may be 
at its height by the third or fourth day, by which time, if not before, the 
patient null have taken to bed. The head aches, also the back and limbs 
and sometimes the joints. The patient is apathetic, and the spleen is 
generally palpable, firm and sometimes tender. The liver may be slightly 
enlarged, and the gall-bladder tender if cholecystitis is present. The abdomen 
is generally somewhat tumid, but marked distension is uncommon. Diar- 
rhoea may occur at the onset, but constipation is more common. Sweat- 
ing is often more pronounced than in typhoid. Hose spots are present 
in unusual profusion in some cases. They usually appear towards the end 
of the first week. In size, too, they often appear larger than those seen in 
ordinary typhoid infection, and the rash may continue to come out after the 
temperature has fallen. Pulmonary complications are mild, but bronchitis 
and broncho-pneumonia may occur. In the more severe cases, circulatory 
failure may be evident. After the first week the toxsemia rapidly diminishes 
and it is exceptional for the patient to pass into the “ typhoid state.” The 
fever has a shorter duration and is more often remittent than in typhoid. 
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Within a fortnight, sometimes sooner, it has generally fallen by rapid lysis 
to normal. The slow pulse and low blood pressure of typhoid are also seen 
in the paratyphoid variety, and the blood picture, in minor degree, also 
resembles that of typhoid fever. Relapse is said to be just as frequent. 
Convalescence is rapid. 

Complications. — In some cases bronchitis, or broncho-pneumonia, are 
prominent and may mask the real nature of the infection. Intestinal haemor- 
rhage is much less common and less severe than in true typhoid. Perforation 
is rare. Thrombosis of the femoral or saphenous veins or their radicles is not 
uncommon, and pleural effusions may occur. Cholecystitis and catarrhal 
jaundice may be due to paratyphoid organisms, as also bacilluria, cystitis, 
pyelitis and even pyelonephritis. Orchitis is an occasional complication, and 
is believed to spread from the urinary tract. Other complications, which have 
mostly been observed in army practice, are laryngeal ulceration, parotitis, 
periostitis, sometimes suppurative, peritonitis without perforation of the 
bowel, and pylephlebitis, attributed to lesions of the appendix. 

Diagnosis.— -For the differentiation of paratyphoid from typhoid and 
of the varieties of paratyphoid from each other, recourse must be had to 
bacteriological methods, i.e. to blood culture, agglutinative reactions and 
cultures from the stools and from the urine. Of these methods, blood culture 
in the early stages is the most satisfactory. If agglutination occurs in high 
dilutions with one of the paratyphoid organisms and little or not at all with 
the others and with the organism of typhoid, the nature of the infection is 
evident ; but in other cases the examination has to be repeated at short 
intervals and the results compared. A rising agglutination for one organism 
indicates it as the casual agent. The possibility of confusion with B. aertryckc 
and of anamnestic reactions should be borne in mind. 

Prognosis. — The prognosis in paratyphoid infections is better than in 
those due to the B. typhosus, the proportion of Bevere infections being much 
smaller, and the mortality much lower. The fatality in recent epidemics has 
ranged from 1 to 3 - 5 per cent. The causes of death are chiefly haemorrhage, 
perforation, lung inflammations and toxaamia. 

As regards differential diagnosis, prophylaxis and treatment, what has , 
already been said with regard to typhoid applies. Sulphonamides are of very 
doubtful utility aud may even prove harmful as leucopenia already exists. 

DIPHTHERIA 

Definitions.— A disease caused by the Klebs-Loeffler bacillus ( Coryne - 
bacterium diphtheria 2 ), characterised by a membranous exudate at the site of 
infection and distinctive sequels of toxramic origin, the chief being circulatory 
failure, paralysis, and albuminuria. 

/Etiology.— Diphtheria is commonest in temperate climes. Human I 
carriers arc the cause of its endemic prevalence ; local conditions being 
merely contributory. In its seasonal prevalence diphtheria resembles typhoid 
and scarlet fever, the maximum incidence being in the autumn and late 
winter months. An epidemic tendency is noticeable in years of deficient 
rainfall. Formerly a disease of rural districts, diphtheria is now endemic in 
cities and shows a tendency to local epidemic outbursts. Its heaviest incid- 
ence is on children between the ages of 2 and 5 years, at which age period it is 
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the second most fatal disease of childhood, taking first place in the second 
decade. New-born infants are rarely attacked. Many cases occur in adults, 
and rather more females than males are affected. 

Catarrhal conditions of the throat predispose to the infection ; con- 
valescents from measles and scarlet fever, and in less degree those recovering 
from whooping-cough and influenza, are liable to contract the disease, which 
in the case of recent measles or scarlet fever may assume a particularly 
severe form. A progressive increase in infectivity and severity is often 
noticed during epidemics. The immunity afforded by diphtheria is short- 
lived. Relapses are rare. Second attacks may occur. 

The disease is highly contagious, and infection is by direct or indirect 
contact. It is seldom air-borne even over a short distance. The organisms 
reside in the secretions from the nose and throat, in detached shreds of false 
membrane, and at times in discharges from the ears, the vulva, sore fingers, 
infected wounds or skin lesions. 

Direct infection may result from kissing, or the reception of droplets of- 
fluid ejected by speaking, coughing or sneezing. Indirect infection may be 
caused by eating or drinking utensils, handkerchiefs, towels, throat spatulas, 
clinical thermometers, toy trumpets, slate pencils and the like. The 
diphtheria bacillus readily grows in milk and produces no suspicious changes ; 
milk thus may serve as a vehicle for spread of the disease. There is no 
evidence that it is conveyed by drinking water. The diphtheria of birds, 
cats and most other animals has not proved communicable to man and is 
due to a different organism, but virulent diphtheria bacilli have been found 
in nasal discharges and open sores of horses. 

Diphtheria bacilli retain their virulence for long periods if protected 
from sunlight and from currents of air ; hence the possibility of transmission 
by fomites. Sterilisation by boiling water or in the steam chamber is quite 
effectual. 

Carriers . — Convalescents may harbour virulent bacilli in their throats, 
as also may others who have been in contact with the infection. Most are 
free from bacilli 4 or 8 weeks after the commencement of the disease, but in 
some the carrier state becomes chronic. The dangerous chronic carrier is 
usually an immune person, as shown by a negative Schick reaction. The 
presence of bacilli in the throat secretions of carriers is apt to be intermittent. 
All carriers are not equally effective distributors of the disease ; intimate 
contact and addiction to such habits as kissing, sneezing, spitting and pencil- 
sucking are important in this respect. The nasal carrier is believed to be an 
especial source of danger. Among school children 80 per cent, of the carriers 
are between 5 and 8 years of age, and male carriers are two or three times 
more common than female. Throat and nose operations on carriers may be 
followed by clinical diphtheria. In the search for carriers, pallor, unhealthy 
tonsils, and nasal discharge are important indications, as also a history of 
recent sore throat. Skin carriers are the subjects of eczematous or impetigin- 
ous lesions or whitlows. The discovery of bacilli which morphologically 
resemble diphtheria bacilli does not necessarily prove they are virulent. 
Bacilli recovered from the throat are rarely harmless, but those recovered 
from the anterior nares, from discharging ears and from the skin often prove 
to be non-virulent when tested on guinea-pigs. 

The Klebs-Loeffler bacillus is a non-motile, Gram-positive, non-sporing 
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oreanism which grows as a diplo-bacillus and shows a great tendency to 
Smc segmented or clubbed* The bacilli are slender rods, staughfe or 
slightly curved, and of varying length and thickness. In films they often 
show a characteristic grouping which recalls the letters of the Chinese 
alphabet. Both long and short forms occur, the length varying from 2 to 
6 ii. The segmented appearance of the protoplasm is relied upon for morpho- 
logical identification. A rapid diagnosis may be made from smears prepared 
direct from the throat, but it should be confirmed by examination of a film 
made from a young (6 to 18 hours) culture on blood serum or Loeffler’s 
medium. Diphtheria bacilli ferment glucose with formation of acid, but 
fail to ferment saccharose. The true bacilli have been divided into gravis, 
intermediate and milis varieties, according to their virulence. Differences 
in growth on a special blood-tellurite medium, coupled with starch-fermenting 
power in the gravis type and a haemolytic tendency in the mitis variety, are 
the chief distinctive features. The clinical condition does not always corrc- 
• spond with these names. 

Pseudo-diphtheria bacilli, which, although identical in appearance with 
diphtheria bacilli, are non-virulcnt, are frequently found in the nose and ear, 
more rarely in the throat. Another non-virulent organism of the same group 
is Hofmann’s. This appears in smears as a diplo-bacillus, the elements of 
which arc short, squat and wedge-shaped with apposed bases. It stains 
uniformly throughout, and is shorter than even the shortest varieties of the 
diphtheria bacillus. These distinctions apply only to young cultures. 
Hofmann’s bacillus does not produce acid in glucose, or in saccharose media, 
and is thus further distinguished. The xerosis bacillus, obtained from the 
conjunctiva, also resembles the true diphtheria bacillus, but it produces acid 
both in glucose and in saccharose media. 

The crucial test of the identity of the diphtheria organism is the pre- 
vention of the local or general action of an injected broth culture by the 
previous injection of diphtheria antitoxin into the test animal 

In the throat, diphtheria bacilli are often associated with streptococci, 
staphylococci, or the fusiform bacilli and spirilla described by Vincent. Of 
these, streptococci arc most important, as cases of septicaemia have been 
found due to them. Diphtheria bacilli themselves rarely become dissemi- 
nated in the blood stream but have been found in the cervical glands. 

Pathology.— The constitutional disturbance caused by diphtheria is 
ioxrcmic, toxins but not bacilli being absorbed from the primary lesion, 
probably by the lymphatics. The extent, thickness, persistence and situation 
of the membrane determine the degree of toxemia produced. In the forma- 
tion of membrane, epithelial necrosis first occurs and is followed by in- 
flammatory effusion from the subjacent tissues. This gives rise to the 
membrane in which stratified fibrin entangles epithelial cells, blood-cells 
and leucocytes. Nearly the whole of the process occurs outside the basement 
membrane. Bacilli arc found in the false membrane and necrotic material, 
>ot not m the healthy tissues beneath. Recently formed membrane is firm in 
texture and has a glistening or somewhat gelatinous appearance. The tonsils 

ff! c ‘‘f t « I ?° wn *r tC l of the fir , sfc membraae formation, but the faucial pillars, 
;* l ^ e Pjwyn*. thc epiglottis and the larynx may be implicated, 
f c ! * ryns ? lon S tLe trachca and main bronchi is not un- 
* but cobcrcnt membrane is rarely found in the bronchioles. Diph- 
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theritic membrane is much more firmly adherent to the mucous membrane 
of the fauces than to the epiglottis, the larynx and lower air passages. Its 
appearance in the cavity of the mouth, on the tongue or lips is rare, and even 
more rare is its occurrence in the oesophagus, stomach or small intestine. The 
conjunctiva and occasionally the vulva, or a cutaneous abrasion or a surgical 
wound may become infected. In this connection it must be remarked that 
streptococci, pneumococci, and the virus of glandular fever can on occasion 
produce false membrane. 

Apart from the membrane the morbid appearances in diphtheria are 
not distinctive. The condition, however, of the heart muscle is of peculiar 
interest. Even in cases in which the myocardium appears healthy to the 
naked eye, special staining will show extensive infiltration of the muscle 
fibres with minute granules of mobilised fat. In advanced cases, patches of 
myocardial degeneration and perivascular aggregations of leucocytes become 
apparent. The valves escape. The cavities of the heart may be dilated, the 
muscle flaccid and friable, and intracardiac thrombi, some obviously ante- 
mortem, may be found in the recesses of the auricles and ventricles, par- 
ticularly on the right side. 

The stomach may be acutely inflamed, with mucosal hemorrhages and 
erosions. 

The chief lesion in the kidneys is a degeneration of the epithelium of the 
tubules, but glomerular involvement may also be present. 

Broncho-pneumonia is not uncommon in extensive faucial and in 
laryngeal infections, it is usually due to secondary invaders. Emphysema or 
pulmonary collapse may occur where respiratory obstruction is Bevere, and 
massive collapse of the lung may result from paralysis of the respiratory 
muscles. 

In the nervous system, the essential lesion is a parenchymatous degenera- 
tion of the peripheral nerves which is patchy in its distribution. Chromatolytic 
changes are found in the vagal nuclei and in the anterior cornual cells of the 
cord. The cerebro-spinal fluid is normal. 

The lymphoid tissues of the body often show a reaction, Beyer’s patches 
being swollen and the spleen slightly enlarged. The liver, too, may be swollen 
from venous stasis and show slight toxic degeneration of its cells. 

Petechial haemorrhages in the skin, serous membranes, heart wall, and 
' diaphragm are characteristic of haemorrhagic diphtheria. Extensive effusions 
of blood sometimes occur. 


Symptoms. — The incubation period may not exceed 24 hours, more 
commonly it is 3 or 4 days, but a carrier may harbour virulent bacilli for 
a considerable time before showing signs of infection. The fauces are most 
often the site of the disease, next in frequency come the naso-pharynx, the 
nasal passages, the larynx and trachea. Infeotion of the genital mucous 
membrane and of wounds is exceptional and of the intact skin rare. 

Faucial diphtheria may occur in any degree of severity, from a mild 
catarrhal inflammation, the identity of which is only established by bacterio- 
logical examination, to a widespread infection in which membrane invades 
not only the whole throat but also the naso-pharynx, nose, larynx, and, 
rarely, the mduth, either simultaneously or in succession. 

Invasion headache, anorexia and sore- 
ness of the throa|.^^mi|iing qccqjsj. oj; casi on « 11 nnd ^ ^TTOMr»flr » 
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rigor is rare. In children, the onset is particularly insidious, discovery of 
membrane often being the first intimation of the disease. The exudate in 
mild cases is limited to a patch on one or both tonsils, sometimes on the 
uvula or pillar of the fauces, sometimes on the soft palate. More rarely 
the posterior pharyngeal wall is first attacked. Special characteristics 
of the membrane are its elevation above the general surface, its well-defined 
edge, its glistening or pearl-grey colour, and its tendency to rapid spread. 
At first it is separable without bleeding, but later free oozing of blood occurs 
when it is forcibly detached. Multiple patches on the tonsils may, in the early 
stage, simulate follicular tonsillitis, but the patches tend to spread and fuse ; 
limitation to one tonsil should always arouse suspicion of diphtheria. 

Pyrexia is moderate or absent in mild infections, enlargement of the 
submandibular glands is slight, and early albuminuria so characteristic of 
grave attacks may be wanting. 

When faucial diphtheria is severe it constitutes a very seriouB form of the 
disease with a high mortality. The grave form is more common in children 
than in adults and may develop very rapidly. The membrane is thick, 
tough, and adherent, sometimes much discoloured. It plasters the oedematous 
fauces and may extend widely over both aspects of the Boft palate and on the 
pharyngeal wall. Nasal discharge points to implication of the naso-pharynx 
and nose. Rarely extension occurs along the hard palate and into the Bulci 
at the sides of the tongue. Secondary invasion of the epiglottis and larynx 
is not uncommon. The cervical glands become swollen and tender, and 
periadenitis may extend and involve the neck in a collar of cellulitis (bull 
neck). The subcutaneous tissues may then undergo widespread necrosis and 
the skin become thinned and much discoloured. A brownish or bloody 
nasal discharge excoriates the nostrils and the upper lip. Nasal respiration 
is obstructed and deglutition difficult. The breath has a sickening odour, 
and the face is puffy or becomes ashen in colour. The slrin is dry and the 
extremities cold. Slight general cutaneous cedema may make its appear- 
ance. The patient is restless and sleepless but apathetic. Bleeding is easily 
induced by interference with the edges of the membrane, and epistaxis 
may occur. Fever is not proportionate to the gravity of the disease ; in 
the worst cases the temperature is subnormal. Albuminuria is usually 
profuse and the quantity of urine secreted may be very small, but uraemic 
symptoms are rare. A steady and progressive circulatory failure, character- 
ised by a falling blood pressure and feebleness of the heart’s sounds, is an 
ominous feature. The pulse may become soft, irregular or quite imper- 
ceptible. Respiration is rapid and shallow. Vomiting often sets in before 
the end. Broncho-pneumonia can rarely be recognised by physical signs, 
but is often present. Death may occur within a week of the onset ; some- 
times, however, under the influence of antitoxin the membrane clears and 
the faucial cedcma subsides, but acute circulatory failure may still be im- 
minent, death often occurring during the latter half of the second week. 
In those who escape, widespread paralysis is a common sequel. 

lATyngcal diphtheria.— Infection of the larynx may be primary, but is 
usually a sequel of faucial infection. Essentially occurring in childhood, its 
frequency increases up to the fourth year of life, after which it progressively 
declines. The presence of membrane, even in the smallest amount, on the 
tonsils or fauces will afford a positive indication of the nature of the laryngitis. 
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Failing this a diagnosis is made by swabbing, not the tonsils, but the pharynx 
or larynx ; but treatment must not be delayed pending the result. Hoarse- 
ness and croupy cough arc early symptoms, soon followed by paroxysms of 
inspiratory dyspnoea due to laryngeal spasm, with characteristic stridor and 
recession of the chest wall. During the paroxysms the patient is agitated, 
sweating and perhaps cyanoscd. The cough is loud and croupy. With re- 
laxation of the spasm dyspnoea may cease and the child fall asleep from 
exhaustion. At first the paroxysms are mainly nocturnal, later they become 
more frequent and more prolonged, until finally obstruction is continuous and 
mechanical. Extraordinary recession of the sternum and lower ribs may then 
accompany the efforts to respire. The body assumes a leaden hue and death 
occurs from slow asphyxia. In rare instances the paroxysms of dyspnoea and 
cough culminate in the expulsion of membranous casts of the larynx, trachea 
or larger bronchi. The absence of fcoxremic symptoms when membrane is 
limited to the larynx and lower air passages is very striking. 

Laryngeal diphtheria may run its fatal course in a few days. In infants 
its duration may be less than 21 hours. In favourable cases the condition 
subsides under prompt treatment. Should obstruction persist after trache- 
otomy or intubation, the presence of membrane in the trachea or larger air 
passages should be suspected ; when, however, the bronchioles arc blocked, 
the character of the dyspnoea is quiet rather than violent. Laryngeal diph- 
theria in a mild chronic form is a rarity. 

Nasal diphtheria . — A muco-purulent or blood-stained nasal discharge may 
be the only evidence of diphtheria in infants and fever convalescents. Infec- 
tion may be naso-pharyngeal or purely nasal. The former is grave, as 
toxtemic symptoms may be pronounced, whilst localised nasal infection is 
more often benign and inny be unilateral. In sucb cases a small patch of 
membrane may, perhaps, be found on the septum. Possible implication of 
the nasal accessory sinuses should bo remembered. As already mentioned, 
bacilli from the nose may prove to be non- virulent. Foreign bodies in the 
nose have been found associated with persistent nasal diphtheria. 

Conjunctival diphtheria is usually the result of direct inoculation, but 
may extend from the nose. It may simulate a mild, simple conjunctivitis, 
or membrane may form on the inner aspect of the lids. There is a grave 
form with extreme inflammatory infiltration of the conjunctiva which may 
lead to sloughing of the cornea and destruction of the eye. 

Vulval, vaginal and preputial diphtheria . — Vulval infection may be 
secondary to diphtheria of the fauces, infection being conveyed by the 
fingers, or it may be primary. Sometimes it is seen in puerperal women. 
It is of insidious onset, and the membrane looks like a slough on the inner 
surface of one or both labia. The inguinal glands are enlarged, and confusion 
with noma, erysipelas, chancre or gonorrhoea is possible. Severe toxaemia may 
ensue. The vagma may bo infected with the vulva. Preputial diphtheria 
may follow ritual circumcision. Infection of the puerperal uterus and of the 
male urethra is rare. Infection of the umbilicus may occur in the new-born. 

Diphtheritic infection of wounds is not common, and membrane formation 
is not invariable. The wound may merely be dry and grey and the adjacent 
glands swollen. Bacteriological confirmation is necessary. Paralysis may be 
local in distribution. 

Cutaneous diphtheria . — Slight infection of the macerated skin at tha 
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margins of the nostrils and mouth is frequent and diphtheritic whitlow is 
not rare, the finger possibly being infected by sucking. Sometimes^ the raw 
surfaces left by eczema, herpes, or impetigo, become secondarily infected, 
and membrane may form, but skin diphtheria may occur without thiB dis- 
tinctive sign. Gangrenous varicella and extensive gangrene allied to noma 
have also been attributed to the action of the diphtheria bacillus, as also have 
some veldt or desert sores (see p. 1151). Here again paralysis may have a 
strictly local incidence. Before skin cases are accepted as genuine, rigorous 
bacteriological proof is essential. 

Septic diphtheria . — The ordinary grave case of diphtheria may be looked 
upon as tosro mi c or malignant. The septic type of case is characterised by 
pulpy discoloured membrane and great inflammatory oedema at the site of 
infection, accompanied, it may be, by ulceration, cellulitis, or even gangrene. 
The adjacent lymph glands are much swollen, periadenitis is marked and 
suppuration may ensue. Erythematous or meaBly rashes may appear on 
the extremities. Constitutional symptoms are severe and the prognosis 
grave, chiefly, it is alleged, because diphtheria antitoxin has no influence on 
the septic element, which may be a hajmolytic streptococcus. 

Hccmorrhagic diphtheria . — Haemorrhagic symptoms supervening during 
the acute stage indicate an infection of a severe type. Blood may ooze 
from the edges of the membrane, and epistaxis occur. This in itself i8 not 
necessarily serious, but the tendency to bleed may be more widespread, bruises 
appearing on the body and bleeding occurring around and along the track of 
the antitoxin needle. The conjunctiva} may become suffused with blood, 
and kremorrhage may occur from the stomach or bowel. Hasmaturia is 
rare. In some cases small cutaneous petechia} are the only evidence of the 
hccmorrhagic tendency, but they are of most sinister import. 

Blood changes . — A polynuclear leucocytosis is common and reaches its 
acme at the height of the disease. Sometimes the red cells are in excess of 
normal and the specific gravity of the blood increased, indicating an oligsemia. 
Leucocytosis may be absent in very mild and also in very grave infections. 
The presence of myelocytes is also characteristic, and their appearance in 
large numbers indicates a severe toxremia and a bad prognosis. 

Complications. — The chief are circulatory failure, paralysis, albuminuria 
and pulmonary inflammations. Relapse sometimes occurs. 

Acute circulatory failure is a justly dreaded occurrence. Apart from 
asphyxia and from respiratory paralysis it is responsible for all the deaths. 
In diphtheria, excluding the mildest cases and those in which respiratory 
obstruction exerts its modifying influence, there is from the first a progressive 
fall of blood pressure, the systolic readings being affected earlier than the 
diastolic. Recovery is very rare when the systolic reading falls below 65 mm. 
The fall in pressure is said to be accompanied by a fall in volume and 
increased concentration of the blood. Vascular relaxation is believed to 
account for the early fall in pressure, the effect of myocardial weakness 
appearing later. The condition culminates in attacks of acute circulatory 
failure. Where systematic pressure readings have not been taken, minor 
irregularities and intermissions of the heart’s action often afford the first 
warning. True respiratory or sinus arrhythmia, which is so common in child- 
hood and often is exaggerated in diphtheria, should not be confounded with 
the condition now under consideration. Tachycardia and bradycardia are 
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both disquieting signs. The heart sounds become modified, the first becoming 
short and soft and the second somewhat accentuated. Reduplication and 
gallop-rhythm may occur. Vomiting without obvious cause is always a 
danger signal. The characteristics of the acute attack are great irregularity 
and feebleness of the pulse, prrecordial or epigastric pain, restlessness, rapid 
shallow respiration, s ight cyanosis and a sub-normal temperature. The 
mind remains clear. Dilatation of the heart and increase in the size of the 
liver may be evident. Actual dropsy is rare, but sometimes slight oedema • 
of the face, chest and feet appears. Albuminuria may supervene or, if already 
present, bo much increased ; partial suppression of urine occurs. Death 
often results with great suddenness, and should the first attack be survived, 
which is unlikely, a second or even a third may prove fatal. Rarely recovery 
ensues. 

Death from circulatory failure is an early sequel of severe faucial infec- 
tions, occurring at the end of the first or in the course of the second week. 
Cardiac failure occurring at a later singe of the disease is often associated 
with severe paralytic phenomena, and in some cases, at all events, is believed 
to be of nervous rather than myogenic origin. Extra Bystoles, heart-block 
and auricular fibrillation have at times been demonstrated. The absence of 
residual valvular or myocardial lesions after diphtheria is remarkable. 

Diphtheritic paralysis occurs in from 15 to 20 per cent, of cases. It 
is more often localised than general, and rarely complete in degree. 
Palatine and ciliary paralysis are characteristic. Children suffer more 
frequently and more severely than adults. As a general rule the extent 
and severity of the palsy arc proportional to the amount of membrane 
which was present. Exceptionally, paralysis of diphtheritic type occurs in 
the absence of recognised infection. The usual time of onset is the end of 
the third or beginning of the fourth week of the disease, but in grave infec- 
tions it may even set in before the fauces are clear of membrane. Widespread 
paralysis, including a dangerous bulbar variety, rarely declares itself before 
the end of the fourth week, and paralysis of the ataxic type, which is rare, 
often does not appear until the second* or even third month. For a detailed 
description sec pages 1813-1815. 

The limited form of diphtheritic paralysis is transitory, its duration being 
measured by days or weeks, but the more widespread paralysis may last for 
months or the best part of a year before recovery is complete. 

Hemiplegia sometimes occurs in diphtheria and is due to occlusion of 
the middle cerebral artery, usually by an embolus. In most cases this 
paralysis is more or less permanent. Much more rarely an embolus from the 
heart lodges in a main artery of a limb, producing gangrene. 

Albuminuria is of common occurrence, but in mild or doubtful cases its 
absence is not sufficient to negative the diagnosis. It is most likely to bo 
found about the tenth day, but appears earlier and in greater quantity in 
grave cases. In those who recover, its presence is transitory and no grave 
damage to the kidneys results. At times casts and a little blood may bo 
found in the urine, particularly in toxic or asphyxial cases. Acute 
circulatory failure greatly increases the albuminuria and may lead to sup- 
pression of urine. Acetone often appears in the urine during severe attacks. 

Pulmonary Complications . — Bronchitis and broncho-pneumonia may 
accompany severe faucial diphtheria, but are more common when the larynx 
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is implicated. The cause is more often a secondary infection than the diph- 
theria bacillus. Febrile disturbance, great dyspnoea, cough, and Avidity 
arc the signs which should suggest implication of the lung. Auscultatory 
sirrns arc often equivocal, owing to laryngeal obstruction or the presence of a 
tracheotomy tube. Massive collapse of the lungs may occur in paralytic 
patients and is often mistaken for acute circulatory failure, pneumonic 
consolidation or pleural effusion. Some degree of acute emphysema is usually 
present when the larynx is obstructed, and surgical emphysema of the 
mediastinal and subcutaneous tissues may follow a difficult tracheotomy. 
As sequels of diphtheria, lobar pneumonia, pleural effusion and empyema are 


rare. . . , 

Otitis media is exceptional and seldom serious. In this respect it stands 
in sharp contrast to the otitis of scarlet fever. Diphtheria bacilli recovered 
from the discharge are often non-virulent (perhaps in 60 per cent, of the 
cases). Diphtheritic membrane is sometimes formed in the auditory meatus. 

Relapse of diphtheria is rare. It occurs in little over 1 per cent, of the 
cases and usually is mild, the membrane being limited to the tonsils and 
rarely spreading to other parts. 

Diagnosis. — Every inflamed throat, or naBal discharge, particularly in a 
child or fever patient, should be regarded with suspicion, and clinical diagnosis 
supplemented by bacteriological examination before antiseptics are applied. 
Definite membrane on one or both tonsils or adjacent parts of the throat is 
characteristic of diphtheria. Tonsillar inflammation, if accompanied by 
hoarseness or rkinorrhcea or albuminuria, is highly suggestive. Some 
diphtheritic throats are very cedematous and painful, but as a rule pallor 
of the mucous membrane and absence of pronounced fever and pain are 
striking features of the disease. 

The differential diagnosis between scarlet fever and diphtheria is dis- 
cussed on p. 75. Simple tonsillitis is usually bilateral, and the exudate, 
which is soft and crumbling rather than membranous, is follicular and limited 
to the surface of the tonsils. Pain, pyrexia and constitutional disturbance are 
more pronounced than in diphtheria, and the tongue is heavily coated. 

Peritonsillar abscess is more characteristic of simple tonsillitis and the 
secondary tonsillitis of scarlet fever. It seldom occurs in diphtheria. 

Vincent’s angina may produce a greyish film of exudate on one or both 
tonsils, and even invade the adjacent parts of the faucial pillars and the 
soft palate, but the process is rather a shallow necrosis than a true membrane 
formation. Ulceration may be evident at the centre of the deposit ; some- 
times it is widespread and destructive. The mucous membrane of the 
gums and cheeks may also be attacked. The breath has a peculiar and 
offensive odour, but diagnosis should never be based on this alone. The 
large fusiform bacilli and spirilla described by Vincent can be demonstrated. 

Double infections with diphtheria and Vincent’s organisms are not at all 
rare. Thrush, which produces an exudate like milk curd, is recognised by 
detection of the characteristic mycelium. It is a disease of infants and 
greatly enfeebled adults. 

Membranous angina may occur in glandular fever, leukemia, or 
cytosis. For the differentiation of these, blood-counts as well 
swabbmgs arc necessary. 

Syphilis. Both in adults with the acquired and children with the inherited 
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disease the inflamed throat of secondary syphilis is a cause of confusion. 
The throat is painful and full of mucous secretion. Filmy patches appear 
on the tonsils and pillars of the fauces. The tonsillar glands are swollen and 
indolent and there is little or no fever. The rapidity with which ulceration 
and perforation of the palate occur in some cases is striking. The diagnosis 
is made from the history, the presence of other signs of syphilis, failure 
to find diphtheria bacilli, a positive Wassermann reaction and prompt 
response to vigorous anti-syphilitic treatment. 

Other conditions which simulate faucial diphtheria are erysipelatous in- 
flammation, herpes of the soft palate and lesions due to steam, boiling fluids, 
caustics or tonsillectomy. 

Laryngeal diphtheria . — Croupy cough, hoarseness, and stridor in a child 
will always suggest diphtheritic infection. Examination may show membrane 
on the fauces. By forcible depression of the base of the tongue with a spatula, 
the epiglottis may often be seen and membrane possibly recognised on its 
edge or surface. Rarely fragments of membrane are ejected on coughing, or 
there may be a history of contact with the disease. All doubtful cases should 
be treated freely with antitoxin, pending confirmation by examination of a 
swab taken from the pharynx as near the glottic aperture as possible. 

Other forms of laryngitis have to be differentiated. They are (1) the 
laryngitis of early measles, distinguished by history, catarrhal symptoms, 
and Koplik’s spots. (2) Simple catarrhal laryngitis ; in this bacteriological 
examination is most essential. The voice may be hoarse, and the cough 
croupy; nocturnal spasms of dyspnoea may occur. Enlarged tonsils and 
adenoids are often present, and sometimes the history of previous attacks is 
obtained. (3) The glottic spasm of laryngismus stridulus is also definitely 
paroxysmal, but although the child crows the voice is not hoarse nor is 
the stridor persistent. Rickets, tetany and convulsions are the accompani- 
ments in many cases. 

Retro-pharyngeal abscess, when low down, produces considerable laryn- 
geal obstruction. Digital examination of the back of the pharynx reveals 
its presence ; sometimes the bulging may be seen on inspecting the fauces. 

Rare causes of laryngeal obstruction are congenital laryngeal stridor, 
congenital syphilis, oedema of the glottis in renal disease, or resulting from 
inhalation of steam or other irritants, foreign bodies in the larynx, and 
papillomatous growths. These forms of obstruction are differentiated from 
diphtheria by the history, by careful inspection of the fauces, followed by 
digital examination, by general examination of the patient and by the 
negative results of bacteriological examination. In adults the laryngoscope 
will give useful information. Direct laryngoscopy is of great value. 

Prognosis.—Tho important indications yielded by determination of the 
extent and position of the membrane have already been mentioned : the 
more extensive and more persistent this is, the greater is the risk of severe 
toxaemia. Cases where the membrane is limited to one, or to parts of both 
tonsils are likely to be mild ; when both tonsils are completely covered the 
attack is more grave, but recovery is still probable ; wnen the fauces and 
naso-pharynx are extensively involved, the outlook is very serious. The 
great mortality of laryngeal diphtheria is due to asphyxia and broncho- 
pneumonia, absorption of toxin from this region being small. Diphtheria 
limited to the nose and not involving the naso-pharynx has a low mortality. 
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Enlargement of the cervical glands is more or leBS proportional to the 
extent of the lesion in the fauces and naso-pharynx, and has the same 
prognostic importance. The efficiency of antitoxin treatment and the day 
of its first administration have a most important influence. The mortality 
is almost negligible when antitoxin is administered on the. first day of the 
disease, but it increases progressively to 18 or 20 per cent, if administration 
is delayed to the fifth or subsequent days. 

Age also has a great effect, the disease being very fatal to children in the 
first year of life, and much more serious in children under 5 than in those 
over that age. Septic attacks with much pallor, copious nasal discharge, 
considerable glandular enlargement and profuse albuminuria have a very 
bad prognosis. 

Ilffiinorrhagic symptoms, other than slight bleeding from the edge of the 
membrane and possibly epistaxis, are grave ; particularly so, minute cutane- 
ous petechia;. Cases such as these hardly ever survive. Repeated vomiting 
after the initial stage, and signs of acute circulatory failure are most ominous. 
The chief danger of paralysis, when this ensues early, is its association with 
acute circulatory failure, but paralysis of the bulbar type is in itself very 
fatal. Failure of the muscles of respiration and liability to broncho-pneu- 
monia and pulmonary collapse constitute the chief dangers of generalised 
paralysis. If the patient survives, paralysis terminates in complete recovery, 
but hemiplegia, which is of vascular origin, may be permanent. 

Treatment. — Prophylactic. — Convalescents should be isolated for not 
less than 4 weeks from the commencement of the disease, or until three 
negative bacteriological examinations at intervals of a week have been 
obtained. The presence of inflammatory conditions or discharges from the 
throat, nose, eyes or ears is an indication for further detention. Skin eruptions 
and whitlows should be carefully treated. 

The period of quarantine advised is 12 days. This may be supplemented 
or replaced by bacteriological examinations. Children from an infected house 
should not be allowed to attend school until proved free from infection. 
Contacts in the home or school often become carriers, and should also be 
bacteriologically examined. Clothing and utensils which have been in contact 
with the sick should, of course, be disinfected. 

When diphtheria breaks out, contacts should be examined for unhealthy 
conditions of throat, nose, ears or skin, and bacteriological examination 
made in all instances, if possible. Opinion with regard to the desirability 
of prophylactic injections of antitoxin is not unanimous. The symptoms of 
diphtheria may bo prevented in contacts by the injection of 500 units of 
antitoxin, but this method fails if the subject is already incubating the 
disease, and only affords protection to others for some 3 or 4 weeks. It 
should be realised that antitoxin docs not prevent infection, but only the 
toxic results of infection. It militates against active immunisation, and may 
produce a condition of hypersensitiveness to serum, which may have to be 
used subsequently. 

. ror these reasons, the best authorities are against prophylactic injections 
, n, Moxm m contacts and in favour of repeated examinations for signs of 
development of the disease, when antitoxin can be administered at once. 

"T'r of susceptible contacts ( vide infra) can bo initiated, 

. nice there appears to be no negative phase induced. 
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In the Schick test we have a means of determining whether an individual 
is susceptible to diphtheria. If a local inflammatory induration from 1 to 
2 cm. in diameter follows the injection of a minute quantity of diphtheria 
toxin into the skin, susceptibility to the infection is indicated. One-fiftieth 
of the minimnm lethal dose (M.L.D.) of toxin for a guinea-pig of 250 grammes 
weight, in 0*2 c.c. of normal saline is the standard dose. At the same tame, 
but at another spot, an intradermic injection of heated, and therefore inactive, 
toxin is made, to discount a “ pseudo ” reaction due to the foreign protein 
in the solution of toxin. The absence of a reaction to the active toxin generally 
indicates the presence of more than one two-hundreth of a unit of antitoxin 
per c.c. in the blood, and is a sign of immunity. The injections are usually 
made into the skin of the forearms. The reaction takes 24 to 36 hours to 
develop, and another week to subside. Four types of reaction are possible : 
(1) Negative, (2) Positive, (3) Negative and Pseudo, and (4) Combined Positive 
and Pseudo. These must be discriminated with care. The best time for read- 
ing the test is 36 hours after injection, and again at the end of a week when 
fame reactions will have faded and late positive reactions will be detected. 

For immunisation, diphtheria toxin, guarded by antitoxin, was originally 
used. Later, toxin, converted to toxoid by incubation with formalin (anc- 
toxine), replaced this. Toxoid-antitoxin floccules, precipitated by interaction 
of toxoid' and antitoxin produce little or no reaction and are effective. For 
the immunisation of children, alum-precipitated toxoid (A.P.T.) is now re- 
commended. Two doses (of 0*5 c.c.) are given intramuscularly, with an inter- 
val of 4 weeks between, the first dose acting both as an antigen and as a 
detector of sensitive individuals. For adults, who are more liable than 
children to reactions, toxoid-antitoxin floccules (T.A.F.) are preferable, three 
injections (1 c.c., 1 c.c. and 1*5 c.c.) being administered, with intervals 
between them of 3 or 4 weeks. Susceptibility to reaction may be detected 
by intradermal injection of 0-2 c.c. of diluted toxoid (Moloney test). The 
development of active immunity takes about 6 weeks. This immunity is 
protracted, but its exact duration cannot yet be specified. Most children 
under 6 years are susceptible and the ideal time for immunisation is in the 
pre-school period, after the first year of life. At the beginning of school life 
a supplementary dose of 0*5 c.c. is recommended. When the proportion of 
vaccinated children in a community reaches 70 to 80 per cent, a great reduc- 
tion of incidence of diphtheria, and of carriers, perhaps to zero, may be 
expected. 

When dealing with outbreaks of diphtheria in wards or institutions, 
swabs should be taken from the throats and noses of the inmates, and Schick 
tests performed. The negative reactors are then isolated. They will pro- 
bably include a dangerous chronic carrier as proved by the virulence test. 
The positive reactors may be immunised with A.P.T. Virulent bacilli in 
the Schick positive group indicate precocious carriers who will soon sicken 
with the disease. 

Chronic carriers are a great source of difficulty. The bacilli cannot be 
eradicated by local application to the throat or by the administration of 
antitoxin or vaccines. If the tonsils are unhealthy, they should be enucleated 
and adenoids removed; this is often successful. In nasal carriers when 
streptococci co-exist the insufflation of sulphonamide powder twice daily 
for 8 dayB has seemed effective. Carriers should spend as much tima in the 
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fresh air and sunlight as possible. Before condemning a carrier to isolation, 
the virulence of the organisms should be tested and confirmed. 

Curative. — The patient should be isolated and strict recumbency en- 
joined. Diphtheria antitoxin must be injected without delay, the result 
of bacteriological examination not being awaited in any case in which the 
diagnosis is reasonably certain. Although antitoxin can neutralise circu- 
lating toxin, it is much less effective against toxin which has become fixed 
in the cells of the body. It is therefore very important the patient should 
receive the first dose of serum not later than the third day of the disease ; 
the earlier it is given the better the result, but at whatever stage the presence 
of membrane indicates prompt dosage. The amount required depends, 
not on the age, but on the duration of the disease, the extent of the membrane 
and the degree of toxsemia. For mild cases on the first or second day 8000 
units are sufficient ; in more severe cases the dose should be 20,000 units. 
In severe faucial and naso-pharyngeal diphtheria and in infections of the 
larynx, 20,000 units should be the initial dose, repeated in 12 hours if the 
membrane still shows a disposition to extend, or the laryngeal symptoms 
are not relieved. Cases coining under observation after the third day of ill- 
ness require larger doses than those seen earlier. In very severe infections 
and those complicated by pulmonary lesions, enormous doses have been 
recommended. The advantage of these is doubtful. 

Intramuscular injection of antitoxin is more effectual than subcutaneous. 


In severe, advanced, and haemorrhagic infections, the antitoxin should be 
given intravenously, undiluted and at blood heat. Injection should be very 
slow, through a fine needle. The patient is then wrapped in warm blankets, 
hot water bottles applied, and the foot of the bed raised, since rigor and 
collapse may follow. Fifty thousand or more units may be given in this way, 
followed by intravenous injection of 20 grammes of anhydrous dextrose 
in the form of a 50 per cent, solution in normal saline, supplemented by 
20,000 units of antitoxin intramuscularly into the buttock or outer side of the 
thigh. In cases which do not respond the injection is repeated after 12 hours. 

Antitoxin treatment may be followed by certain sequels due to horse 
scrum. These are less frequent when concentrated or protein-digest antito xins 
arc used. They usually occur a week or more after injection and take the form 
of erythematous, morbilliform, or urticarial eruptions, appearing first in the 
vicinity of the puncture. Fever, vomiting, arthritic pains or slight joint 
effusions may accompany the rash. The tonsils may again become inflamed 
{angina redux) and albuminuria may occur. The rashes and other symptoms 
arc transient but may recur. Aspirin often affords much relief, and the 
cutaneous irritation may be allayed by weak carbolic lotions. On rare 
occasions rigor, dyspnoea and collapse follow the injection immediately, and 
death has been known to occur. These symptoms are anaphylactic in nature 
and may occur if the patient has been sensitised by injection of serum a few 
weeks previously, or quite apart from this. Asthmatics are said to be par- 
ticularly liable to them. When it is necessary to administer antitoxin in such 
circumstances, a preliminary injection of 5 minims should be given sub- 
cutaneously and the effect watched, or an intradermic test made If no 
symptoms occur within an hour the full injection may be employed, otherwise 
dcsensitisation is necessary (see p. 7). r 1 

Absolute recumbency is essential in the treatment of diphtheria. For 
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the mildest case a fortnight is not too long, in the average case at least a 
month, and for severe infections longer. When the patient is first allowed 
, to sit up in bed the effect on the pulse should be carefully noted. No patient 
should be allowed to sit up whose pulse is irregular or who has recently 
vomited. The detection of paralytic symptoms is also an indication for 
rest. 

Local applications to the fauces and nose are of minor importance. In 
cases characterised by fetor the free chlorine lotion is of use. When douching 
is resisted it is better to omit it altogether. 

In laryngeal diphtheria prompt administration of antitoxin and the use 
of a steam tent will generally obviate the necessity of operative interference ; 
but tracheotomy, intubation or laryngeal aspiration should not be postponed, 
if restlessness, dyspnoea and recession of the ohest wall are present, or paroxys- 
mal dyspnoea has supervened. 

Intubation is suitable for the milder type of case, but constant skilled 
supervision is necessary, as the tube may be ejected. As a rule, tracheotomy 
is preferable, especially if the fauces and naso-pharynx are much involved. 
Tracheotomy as a sequel to intubation has a very high mortality on account 
of the class of case in which it becomes necessary. After tracheotomy or 
intubation the patient is usually placed in a steam tent and the arms secured 
by light splints or other means. Cough on swallowing is obviated by using 
tnickened foods or by nasal feeding. A method of feeding with the head 
lying lower than the body is often successful in intubated patients. If all 
goes well an attempt should be made to dispense with the tracheotomy or 
intubation tube on the third day, sometimes even sooner. Patients must 
be watched constantly when the tube is first removed. In cases where 
the tracheotomy is dry and no secretion occurs, an alkaline spray is 
useful. 

Circulatory failure is treated by removing all pillows, raising the foot of 
the bed on blocks and applying a binder to the abdomen. The most absolute 
rest and perfect quietude are essential. A combination of atropine, strychnine 
and adrenaline has the best reputation as a circulatory stimulant in these 
cases (atropine sulphate, gr. ; strychnine sulphate, gr. ; adrenaline 
solution, I in 1000, min. 5). The solution is made up to 10 minims with 
Bterile water and injected every 4 hours or more often if necessary. At the 
Bame time, as vomiting often precludes feeding by the mouth, a 5 per cent, 
solution of glucose in hot normal Baline should be given by the bowel. Other 
circulatory stimulants and brandy are also advocated. When marked 
acetonsemia is present, 10 grains of sodium bicarbonate dissolved in 1 ounce 
of water should be given by mouth or rectum every 4 hours. 

Paralysis calls for careful nursing and feeding, with avoidance of mus- 
cular exertion, but patients with only palatine paralysis may be allowed up 
after 10 days if the condition is stationary. Massage and electricity may 
be useful during convalescence, but should be avoided in the early stages. 
Hypodermic injection of strychnine is possibly of some use. The administra- 
tion of vitamin B x (aneurine hydrochloride ; thiamine hydrochloride, U.S.P.) 
is said to expedite recovery. The daily administration of antitoxin in doses 
of 1000 to 2000 units is advocated, but is of very doubtful utility. Exten- 
sive respiratory paralysis necessitates artificial respiration with a D rink er or 
Bragg-Paul apparatus. Active collapse of the lung in diphtheria may be 
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mistaken for acute circulatory failure if its special diagnostic signs ate not 

borne in mind. , , ..... 

During the acute stage of diphtheria and also when albuminuria is present, 
milk, glucose mixtures and fruit juices are the best food. Solids may be 
allowed quite early in convalescence. When swallowing provokes coughing, 
the milk should be thickened with isinglass or cornflour. When pharyngeal 
paralysis is present, the patient should be fed by rectum, or better, through 
a large soft oesophageal tube or by nasal catheter. 

The occurrence of anaphylaxis after injection of antitoxin is treated by 
injection of adrenaline, and by artificial respiration ; by some adrenaline is 
given before injection of serum, as a prophylactic. 


WHOOPING-COUGH 


Synonym. — Pertussis. 

Definition. — An acute specific disease of high infectivity, characterised 
by catarrh of the respiratory tract, with periodically recurrent laryngeal 
spasms of distinctive type and other signs of abnormal nervous excitability. 

./Etiology. — Whooping-cough is mainly a disease of temperate climates, 
being rarer and less severe in hot countries. Spring and autumn are the 
seasons of its maximum prevalence, occasionally in epidemic form, and also 
of its greatest mortality, chiefly owing to respiratory complications ; but the 
disease may also occur in the warmer months. It is more prevalent in cities 
and industrial centres than in the population of rural districts. The heaviest 
incidence of whooping-cough is in the first five years of life, with a dangerous 
tendency to attack children under two. After ten years of age attacks are 
comparatively uncommon, but are by no means unknown in susceptible adults 
even over 60, and, in some instances, over 80 years. The foetus in utero 
has been known to contract the infection from its mother, as also may the 
new-born child. More females than males are attacked. The frequency with 
which whooping-cough follows an attack of measles is noteworthy. It may 
occasionally be a precursor of laryngeal diphtheria. 

Infectivity is greatest during the catarrhal and early paroxysmal stages ; 
but. its exact duration is variable. On rare occasions convalescents are said 
to have acted as carriers of the disease. 

The infection is usually conveyed by the mucous droplets expelled by the 
cough. Since the bacillus can resist drying for several weeks the infection 
may lurk in rooms and fomites, but this is uncommon. One attack almost 
invariably confers lifelong immunity. 

Bactkiuologv.— Of tlic various organisms which have been alleged to be 
the causal agents, the bacillus of Bordet and Gengou ( Hceniophilus pertussis) 
has the strongest claims to acceptance. This is a minute, slender rod closely 
allied to the bacilli of the influenza group. It is Gram-negative, and only 
nourishes on artificial media which contain blood or serum. It grows best at 
Wood heat. I he bacilli swarm on the ciliated epithelium of the air passages 
ami cultures are most easily obtained from the small pellets of viscid mucus 
winch are expectorated at the end of a paroxysm of coughing. The blood of 
convalescents agglutinates the bacilli. b b 

There ate no post-mortem appearances which are distinctive, the changes 
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found after death feeing due to complications. Of these, congestion of the 
air-passages and broncho-pneumonia are the most common, and are accom- 
panied by general acute vesicular emphysema. The tracheo-bronchiai lymph 
glands are usually soft and swollen. 

The paroxysmal cough is attributed to hyperesthesia of the respiratory 
mhcouB membrane with heightened excitability of the vagus nerve. 

Symptoms. — The incubation period is difficult to fix with accuracy, owing 
to the insidious nature of the onset and the delayed appearance of the char- 
acteristic whoop, but it is probably 13 to 15 days. Extremes of 3 dayB and 
over 3 weeks have been claimed. During a typical attack three stages may be 
recognised — catarrhal, paroxysmal, and convalescent. 

The catarrhal stage lasts from seven days to a fortnight— it is febrile, 
and resembles a somewhat severe respiratory catarrh ; but the cough is 
more troublesome and bronchitic signs ill-marked. Recognition of the disease 
at tins, the most infectious, stage is difficult unless the patient is known to 
have been exposed to the infection. Suggestive signs towards the end of the 
period are a tendency of the cough to assume a paroxysmal character, with 
greater severity at night, giving rise to suffusion of the face and occasionally 
to retching or vomiting. Bacteriological investigation by swab or oougb plate 
and the detection of lymphocytosis will assist early diagnosis. 

When the paroxysmal stage is reached the disease is unmistakable. 
Fever will usually have subsided ; but the cough occurs in paroxysmal 
bouts, often spontaneous, hut frequently the result of external stimuli, 
Such as excitement, draughts, the ingestion of food or examination of 
the throat. Several paroxysms may Occur in quick succession with 
longer or Sorter intervening periods of freedom. The victim senses the 
cough impending, and may attempt to suppress it. If lying in bed a child 
will sit up, or if about may run to mother or nurse. A brief, deep inspira- 
tion is followed by a rapid succession of short coughs, with open mouth 
and protruded tongue, which are continued until the chest is almost emptied 
of air. The face becomes congested or livid, the superficial veins are engorged, 
and the eyes fill with tears. The eyeballs protrude, the sMn is bathed in 
sweat, and suffocation appears imminent ; but relief is suddenly afforded by 
relaxation of the laryngeal spasm and the occurrence of the whoop, a long- 
drawn crowing inspiration, which refills the lungs with air. The paroxysm 
then recurs, and may be repeated several times, leaving the child perspiring 
and exhausted. The bout often terminates with the discharge from the air- 
passages of a pellet of viscid, transparent mucus. A quantity of thin sticky 
secretion, which is sometimes blood-stained, may also flow from the mouth 
and nose. During the fits of coughing, which often last for 2 of 3 minutes, the 
child may faint or become convulsed and insensible. The contents of the 
stomach are often ejected, and the urine may be voided ; in some instances 
incontinence of faeces occurs. Epistaxis is not uncommon in the more severe 
attacks. Subconjunctival haemorrhage may occur, and petechiae appear in 
the skin of the eyelids, root of the neck and cither parts. Barely the membrane 
tympani is ruptured, and blood escapes from the ear. In infants asphyxia 
may occur. 

In the early paroxysmal stage the cough is only occasional, but its 
frequency soon increases, and in a case of moderate severity from 15 to 20 
paroxysms occur in the 24 hours i in some attacks, however, they are much 
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more numerous. They are characteristically most frequent and most severe 

St Physical examination of the chest at this stage will still reveal signs of 
diffuse bronchitis ; but this is now accompanied by a greater or less degree of 
acute emphysema and a moderate degree of abdominal distension is not un- 
common. The forcible protrusion of the tongue over the lower incisor teeth 
often produces a shallow ulcer on the franum linguae. 

The duration of the paroxysmal stage is from 3 to 10 weeks, and after 
this convalescence begins. Whooping-cough is more prolonged in winter 
than in summer, and its duration is increased if complications ensue. After 
the whoop has ceased a fresh attack of respiratory catarrh may cause it to 
reappear ; but this should not properly be regarded as a relapse, and does not 
render the patient again infectious. 

A leucocytosis occurs even in the early catarrhal stage. The lymphocytes 
are increased out of proportion to the other cells ; a typical count would be 
15,000 to 25,000 white cells per c.mm. with from 50 to 70 per cent. lymphocytes. 
(At the age of 6 months, in health, the proportion of lymphocytes iB 57 per 
cent, and at 2 years 53 per cent.) Myelocytes may also appear. The leuco- 
cytosis is increased after each paroxysm of coughing, and the highest counts 
to be found during convulsions. The supervention of pneumonia increases 
the polymorphonuclear cells. 

Course. — Attacks vary in their severity and duration. Mild infections 
may run their whole course in a week or two, and the whoop may be absent, 
whilst severe ones may last several months. As mentioned above, the number 
of paroxysms in 24 hours is some measure of the severity. The danger of 
supervention of complications is proportional to the severity of the attack. 

When whooping-cough occurs in the adult the disease may be characterised 
by violent fits of coughing with a sense of impending suffocation but no 
whoop. Cyanosis, vomiting, and even temporary attacks of unconsciousness 
may occur and subcutaneous ecchymoses appear. The legs may become 
cedematous and muscle rupture may ensue from the violence of the cough, 
which retains its paroxysmal character and nocturnal severity. In infants, 
too, the whoop may be very imperfectly developed. 

Complications. — These belong mainly to the paroxysmal stage of the 
disease — they are partly mechanical and partly inflammatory in nature. 
The most serious are excessive vomiting, broncho-pneumonia and con- 
vulsions. 

\Vhen the paroxysms of coughing are frequent and severe, excessive 
vomiting may lead to great emaciation and exhaustion. Diarrhoea and ileo- 
colitis may also occur, mainly in younger children, and during the summer 
months. 

. Pulmonary complications are frequent, and are more common during the 
vmter. A mild bronchitis with general, but temporary, acute emphysema 
is the rule, and is of but little moment. Capillary bronchitis or broncho- 
pneumonia with pulmonary collapse, is much more serious. It usually 
occurs at the height of the paroxysmal stage, and is responsible for two-thirds 
of the deaths. In hospital practice its incidence is about 12 per cent. Inter- 
stitial emphyrema of the lung may result from rupture of an air cell during 
coughing, but .s ?nly likely to be recognised when it overflows into the root 
of the neck and the connective tissue of the chest wall. Pneumothorax may 
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occur. Bronchiolectasis is an occasional sequel of the disease. In the adult 
an asthmatic tendency may ensue. 

A single convulsion may prove of little importane, but convulsive states 
in the form of whooping-cough eclampsia constitute a deadly but rare complica- 
tion, -which is seen chiefly in infants and young children. The convulsions 
occur after prolonged paroxysms of coughing or as a terminal event, but on 
occasions they may precede a paroxysm or occur in the intervals. Their 
cause is much disputed. It is tempting to associate them with the encephalitis 
of other infectious diseases, but K. Neubuerger attributes these and certain 
other nervous complications to air-embolisms which produces ischaemic 
central necroses. Vascular spasm has also been suggested as the cause. The 
cerehro-spinal fluid may be under tension with a slight increase in mono- 
nuclear cells. 

Coma or paralysis of varying duration and extent may follow convul- 
sions. Transient or permanent hemiplegia ; aphasia ; paralysis of ocular 
muscles ; or defects of sight, hearing and intelligence sometimes supervene ; 
and bulbar paralysis and polyneuritis have been recorded. Defect in vision iB 
sometimes due to retinal hemorrhage or detachment, but choked disc may 
also occur. 

The strain of the recurrent paroxysms of coughing may induce dilatation 
of the right ventricle of the heart, subconjunctival hemorrhages, cutaneous 
jetechie, epistaxis, bleeding from the mouth or ears, hemoptysis, and 
lemorrhage on the surface or less commonly in the substance of the 
brain. Other results are the appearances of hernie and prolapse of the 
rectum. 

True nephritis is rare, but albuminuria may appear. Glycosuria is 
occasionally found. 

An unhealthy condition of the naso-pharynx may persist after the 
cough has subsided, and no other disease except measles has such a bad 
reputation as a forerunner of tuberculosis. 

Diagnosis. — In the absence of known exposure to infection, diagnosis 
may be impossible until the whoop is heard ; but the significance of a 
paroxysmal cough, worse at night and terminating in retching or vomiting, 
should not be overlooked. The disproportion between the violence of the 
cough and the accompanying physical signs in the chest is also noteworthy. 
When broncho-pneumonia does supervene the whoop may cease. In infants 
the cough may be paroxysmal and asphyxiating, but the whoop not de- 
veloped ; in such cases, as also in adults when the whoop is absent, the 
diagnosis may be cleared up by the occurrence of infection in contacts. 

Bacteriological diagnosis may be effected by post-nasal or laryngeal 
swabbing or, better, by receiving the invisible droplets ejected during a 
natural paroxysm of coughing on a modified Bordet-Gengou culture medium 
in a Petri dish, held 6 inches in front of the mouth. The medium consists of 
defibrinated blood-agar, human blood being used by preference. The growth 
should be recognisable in 48 to 72 hours as small glistening colonies of minute 
ovoid. Gram-negative rods, frequently paired. More than one exposure may 
be necessary especially in infants. A negative result does not necessarily 
exclude whooping-cough. The bacteriological method may also be applied 
to determine the cessation of infectivity, three negative results on successive 
days being accepted as satisfactory. 
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The spasmodic cough of bronchial gland irritation, of adenoids, or that 
induced by a foreign body in a bronchus, is apt to be paroxysmal, but the 
whoop is wanting. The same observation applies to the obstinately recurrent 
coughs of influenza and bronchiolectasis. In children, laryngeal inflammation 
of catarrhal or of syphilitic origin may induce paroxysms of cough and 
laTvngeal spasms, but the tone of the cough at once indicates its laryngeal 
origin. Conversely, whooping-cough in its early stages, if accompanied by an 
unusual amount of laryngeal catarrh, may be confused with the laryngitis 
of measles or of diphtheria. In adults the laryngeal crises of tabes or coughing 
induced by thoracic aneurysms or intra-thoracic growths crccasionauy suggest 

whooping-cough. . „ . 

In the catarrhal stage the malaise, cough, pyrexia and slight fullness ol 
the abdomen with perhaps some irregularity of the bowels, may arouse 
unfounded suspicions of early general tuberculosis. _ . 

The leucocytosis of whooping-cough, which is considerable in the early 
stages, may prove of assistance in the early diagnosis of the disease, especially 
if combined with sputa teeming with slender Gram-negative organisms like 
influenza bacilli and a normal erythrocyte sedimentation rate. The count 
should, of course, be compared with that normal for the child’s age. An 
authentic history of a previous attack puts whooping-cough for all practical 
purposes out of court, second attacks being excessively rare. 

The presence of the sublingual ulcer is only to be expected after the 
incisors have appeared. Occasionally it is seen in other conditions of 
persistent cough. 

Prognosis. — Whooping-cough is a much more serious malady among 
the families of the poor, and in those suffering from malnutrition, rickets, 
tuberculosis, or a predisposition to chest troubles, than it is to healthy well- 
fed children. Apart from this, age constitutes the most important prognostic 
factor. Infants and children under 3 years of age suffer a considerable 
mortality, which for the first 12 months of life may be as high as 25 per cent. 
The mortality decreases rapidly after the third year, and after 10 years of 
age is insignificant. Broncho-pneumonia causes most of the deaths, occurring 
chiefly in the winter months. In the summer, ileo-colitis comes into 
prominence. 


Convulsions, especially if repeated, are of grave omen. Death at times 
occurs suddenly from asphyxia due to sustained laryngeal spasm, or from 
heart failure, intracranial hromorrhage or, it is suggested, air-embolism. 
When tuberculous lesions are present these may be stirred into activity by 
the infection, and especial care is necessary. 

A cautious prognosis should be given with regard to paralytic sequels, 
since in a number of cases these prove permanent. 

Treatment. — Isolation should be enforced and trustworthy attendants 
provided. Free ventilation with abundance of fresh air gives better results 
than confinement in a close room and the inhalation of medicated vapours. 
In the absence of fever, older patients may be allowed up and out as much as 
possible, provided isolation can be maintained. In suitable weather con- 
tinuous open-air treatment may be adopted even for those patients who arc 
confined to their beds. It is especially valuable in broncho-pneumonia. A 
light binder should eupport the abdomen, and the clothing be loose and not 
too heavj . The diet should be light and digestible, excess of starchy and 
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saccharine food being avoided. When vomiting is persistent it is a good rule 
to administer food in small quantities shortly after the paroxysms of coughing. 
Overloading the stomach may aggravate the cough. A diet of milk or whey 
may be considered in some instances. Orange juice with glucose may be 
given freely. ' Rectal feeding is very unsatisfactory. The chest may be rubbed 
as a routine with some stimulating liniment. 

There is no specific remedy for whooping-cough, although quinine or 
euquinine in large doses have been recommended. During the catarrhal 
stage simple expectorant mixtures are sufficient, and later the paroxysms 
may be modified by such sedatives as belladonna, phenazone, bromoform, 
paregoric, codeine and heroin, all of which have their advocates. Tincture of 
belladonna in increasing doses (2 or 3 minims four-hourly cautiously increased 
until the pupils are widely dilated) and phenazone are the most generally 
useful ; the latter may be given to a child in doses of 1 or 2 grains with small 
doses of potassium iodide and expectorants every 4 to 6 hours. Remarkable 
amelioration of the cough and vomiting may be effected by the use of heavy 
doses of sodium bicarbonate, the urine being made and kept fully alkaline. 
It is claimed that intramuscular injections of ether in doses of 1 or 2 c.c. 
given every 2 days reduce the number of paroxysms. Vaccine treatment 
with the Bordet-Gengou bacillus is still on its trial. Its prophylactic is 
greater than its curative value. Smooth, recent, virulent strains are essential. 
At weekly intervals three or four injections are given, starting with 10,000 
million organisms and rising to 30,000 million. Attention should be paid to 
the condition of the nose and throat, and adenoids removed as soon as possible 
in convalescence, since they tend to maintain the cough. As after treatment, 
tonics and a change to the seaside are advisable. 

Complications should be treated on general lines. Obstinate vomiting 
needs careful feeding, and phenobarbitone one-Bixth to one-quarter grain 
3 times a day, or intramuscular injections of soluble phenobarbitone 
(gardenal sodium, luminal sodium). Gastric lavage with 0-6 per cent, solution 
of sodium bicarbonate may help. Asphyxial attacks may be treated by 
pushing forward the lower jaw and applying artificial respiration. Inhala- 
tion of C0 2 is said to be of good effect. Intubation has Deen practised in 
some very severe cases. Convulsions call for the mustard-bath or hot pack, 
with an enema of paraldehyde (3j or 3ij) in olive oil. A whiff of chloroform 
may give relief, and sometimes lumbar puncture with free escape of cerebro- 
spinal fluid is effective. In broncho-pneumonia sulphonamides may prove 
useful. 

The injection of the serum of convalescents, on the same lines as in 
measles and in similar doses (<?.«.), has been advocated as a prophylactic 
but has proved disappointing. 

Although the infectivity of the paroxvsmal stage, especially of its latter 
part, is problematical, patients should be isolated for 5 weeks from the 
commencement of the whoop, provided the paroxysmal cough and whoop 
have ceased for a fortnight; or, better, until the infecting organism has 
disappeared, which may occur after 3 weeks of illness, or a week or two later. 
The quarantine period for non-immune contacts is 21 days. Disinfection of 
rooms and clothing is desirable. 

Chakles R. Box, 



118 


GENERAL INFECTIOUS DISEASES 


BACILLARY. DYSENTERY 

Bacillary dysentery is one of the most important war diseases, and in the 
past has been associated with a very high incidence and serious mortality. 
In the war of 1914-1918 it caused much sickness and death in the British 
Armies campaigning in Africa and Macedonia. In the present war the 
incidence has been markedly reduced, owing mainly to (1) a higher standard 
of field and camp sanitation, (2) the education of medical personnel, combatant 
officers and other ranks regarding the fly menace and need for water sterilisa- 
tion, and (3) the introduction of specific drugs, like sulphaguanidine, which 
cure the disease. 

Definition. — An acute inflammation of the colon, often associated with 
superficial ulceration of the mucosa and occasionally with extensive coagula- 
tion necrosis, caused by specific dysentery bacilli. The disease is characterised 
clinically by a sudden onset, with colicky abdominal pain, followed by urgent 
diarrhoea, malaise, vomiting, headache, muscular pains and fever ; in the 
early stages the stools may be brown, watery and contain flakes of mucus; 
later, they are mainly composed of glairy mucus, perhaps admixed with 
blood or yellowish muco-pus. Many cases of dysentery, however, are so 
mild that they are frequently regarded as diarrhoea. 

Aetiology. — Dysentery bacilli may give rise to sporadic cases, out- 
breaks, or definite epidemics. No country is exempt and natives and Euro- 
peans of all ages and both sexes are susceptible. In England and Europe, 
Flexner and Sonne dysentery bacilli may cause outbreaks in military barracks, 
prisons and asylums, and along with Morgan’s bacillus No. 1 are responsible 
for certain outbreaks of summer diarrhoea in children. Eilth, overcrowding, 
malnutrition and intercurrent disease predispose, notably when sanitary 
conditions are bad, as in prison camps. Dysentery is common in warm 
climates, especially during the early summer, rainy season and autumn months, 
and the epidemic wave closely follows the fly rise. It is most frequenf-vjhere 
sanitation is defective, flies prevalent, and garbage disposal inadequate. 
Dysentery is spread by (1) fecal pollution of water, or (2) contamination of 
food, either directly from a carrier or indirectly by faecal-feeding flies. In 
some countries, such as the Netherlands East Indies, where the natives 
defecate directly into flowing water or streams running into rivers, the 
disease is predominantly water-borne and prevention consists essentially in 
water sterilisation. In the Middle East, however, infection is mainly fly 
ome. Uncooked _ vegetables, particularly salads, are always suspect, as 
human excrement is so often employed as manure. Cooks and food-handlers 
who arc carriers arc also a potent source of infection. Recent technical 
ad\ nnccs in culturing dysentery bacilli have shown that a larger proportion 
of dysentery cases become earners than was formerly thought. 

• l V 8 )’ in . Japan, first discovered B. dysenteric Shiga, which is a 
pi i 0d r ng a t . ruc exotox5n ' This rapidly followed 
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BACILLARY DYSENTERY 


119 


mg organisms which include six types of B. dysenteries Elexner, i.e., I, II, 
III, IV, V and VI, and three types of B. dysenteries Boyd, i.e., I, II and III. 
The latter types have been found in India, the Middle East and New Guinea, 
and probably have a still wider geographical distribution. More than half 
the dysentery in warm climates is caused by organisms of the Elexner-Boyd 
group. In the Middle East, E. histolytica accounted for 12*3 per cent., 
B. dysenteries Shiga for 15-8 per cent., and Elexner-Boyd I for 52-3 per cent, 
of Army cases in 1941. 

Pathology. — While the naked-eye pathology of fatal cases is well known, 
the macroscopic appearances of the bowel in non-fatal cases can only be 
studied during sigmoidoscopic examinations of the rectum and pelvic colon. 
Combined studies have shown a wide range of pathological lesions, including 
(1) transient catarrhal inflammation with kypersemia associated with increased 
mucoid secretion but without ulceration ; (2) more severe generalised inflam- 
mation with hypersemia, oedema, scattered haemorrhages and localised areas 
of coagulation necrosis of the mucosa, exfoliation of which subsequently leads 
to superficial ulcers covered with muco-pus ; and (3) widespread coagulation 
necrosis of the mucosa, which, in fulminating cases, is characterised by a 
greyish-white or greenish gangrenous membrane. Cases dying in the acute 
phase of the disease often show extensive ulceration, which may involve the 
whole mucosa, and sometimes the terminal 12 inches of the ileum as well ; 
in others maximal lesions are found in the rectum, sigmoid colon and caecum. 
Fatal cases have also shown haemorrhagic inflammation and swelling of the 
meso-colonic lymph glands, parenchymatous degeneration of the liver and 
kidneys, and central necrosis of the supra-renal glands. In subacute cases, 
with slowly resolving dysentery (1 to 2 months), the mucosa may remain 
inflamed and present widely scattered ulcers and erosions covered with 
muco-pus ; in other instances only superficial ulcers remain, the intervening 
mucosal surface appearing normal. 

In severe chronic bacillary cases, lasting three months or longer, two types 
of lesions may be found : (1) well defined superficial oval or circular ulcers 
up to 1 cm. in diameter scattered over an otherwise healthy-looking mucosa ; 
and (2) the bowel surface composed largely of granulation tissue, which bleeds 
readily and closely simulates ulcerative colitis. The walls are thickened and 
contracted, so that the bowel resembles a rigid tube. Rogers found that 
chronic bacillary dysentery mainly involved the rectum, sigmoid and ascend- 
ing colon. 

Symptoms. — The incubation period is from 1 to 7 days. The clinical 
features vary with the resistance and age of the patient, and the type of the 
invading organism. Thus, Elexner-Boyd and Sonne infections are often 
mild and Shiga infections frequently severe. In infants, however, Flexner 
infections may be rapidly fatal, greenish fluid stools containing typical 
bacillary exudate being passed. 

Acute, subacute, and chronic clinical types of dysentery may be en- 
countered. 


Acute Dysentery 

The Flexner-Boyd Group . — Many cases are of mild catarrhal type, and, as 
a rule, symptoms of severe toxaemia and dehydration do not develop. 

The onset is characterised by colicky abdominal pain, followed by urgent 
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diarrhoea. Nausea, transient vomiting, headache, shivery feelings and 
aching in the limbs may accompany, follow or precede the onset of abdominal 
symptoms. The presence of mild prodromal toxic features preceding the 
onset of diarrhoea affords no index to the severity of the infection. Fever is 
present soon after the onset in most cases. Examination reveals diffuse 
tenderness, most marked over the right or left iliac fossa, or the upper part of 
the abdomen. The abdominal pain is predominantly colicky in character. 
Between the paroxysms the patient may get relief or complain of a persistent 
dull ache. Tenesmus due to rectal spasm is less frequent in mild than in 
severe infections. 

Diarrhoea is generally most intense on the fiiBt and second day of attack, 
the stools as a rule decreasing in number thereafter, but in some cases the 
maximum number is reached on the third, fourth or fifth day. At first the 
stools are fairly copious and watery, but, if looked for, flakes of mucous and 
blood will generally be found. Most cases of febrile diarrhoea _ in which 
numerous liquid stools are passed are bacillary dysentery. As the condition 
develops, the stools are found to consist almost entirely of mucus or of blood 
and mucus. The mucus is like egg-white, practically odourless, tenacious and 
sticks to the bed-pan. The blood varies in quantity, and may be Been as mere 
flecks in otherwise colourless mucus or may be more copious. In more- severe 
cases the mucus becomes yellow and definitely purulent in oharacter. As 
the case advances towards recovery blood disappears, mucus becomes more 
scant)', and thicker and brown matter reappears. In mild cases fever and 
diarrhoea may last only one or two days, while in others it goes on for a week 
or more. If pyrexia or diarrhoea with mucus persist more than a fortnight, 
sigmoidoscopic examination should be made. 

Shiga Type. — (1) Fulminating cases of Shiga dysentery are occasionally 
encountered. The onset is sudden, with vomiting and severe watery diarrheea. 
The patient rapidly becomes collapsed and dehydrated, muscular cramps 
ensue, and death with subnormal temperature may supervene in 24 to 36 
. hours. In these cases the terminal portion of the ileum is frequently involved. 
As mucus secretion from the necrosed colonic mucosa is impossible, the 
typical mucosnnguineous stools of dysentery never appear. The presence of 
copious fluid stools may suggest cholera or food poisoning, and in such oases 
the correct diagnosis may only be made at autopsy. 

(2) In severe Shiga infections the onset may be sudden or insidious. 
In the former case the illness commences with a rigor or feeling of chilliness, 
associated with fever, headache, nausea or vomiting, colicky abdominal pain 
and froquent urgent bowel actions. Tenesmus commonly follows. At first 
the stools are fluid in consistency, brown in colour and contain only flecks of 
mucus or blood, but soon they become mucoid or muco-purulent in character, 
nnu °Hon contain blood and occasionally greenish sloughs of mucous mem- 
brane. 3 he presence of considerable quantities of blood or of greenish sloughs 
m the stool should always suggest a Shiga infection. As the condition pro- 
gresses t he bowels may act. twenty to sixty times daily. 

In cases with an insidious onset, severe intestinal symptoms and fever 
may not supervene for several days, during which period the patient may 

is dS T, Ugh ? 8 ° t0 , bcd - - As the infection Progresses and more mucosa 
Ln i ’ * ^cd, Wl svmptoms increase and toxamiia appears. The cheeks 
then become flushed, the eyes bright, the expression aniL, fever increases. 
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the pulse is more rapid, and the tongue coated and yellow. Restlessness, 
sleeplessness and delirium develop. When fluid loss continues without com- 
pensation, dehydration results ; there is increasing thirst, a dry brown tongue, 
muscular cramps, a dry shrivelled skin, collapsed peripheral veins, a feeble 
rapid pulse, a low blood pressure, oliguria and an increase in nervous symptoms. 
Occasionally renal failure complicates the picture. There is albuminuria, 
granular casts and nitrogenous retention. Oliguria, abdominal distention 
and hiccough are characteristic. In the most severe cases, anuria supervenes 
and the patient dies in ursemic coma. Another complication is peripheral 
circulatory failure associated with decreased blood volume which arises from 
a combination of toxaemia, dehydration and possibly hypoprotinaemia conse- 
quent on the loss of serum protein through the extensively ulcerated colonic 
mucosa ; it is generally fatal. 

Sometimes infection of the colon extends more deeply, involving the 
muscular coat and even the peritoneum, which becomes inflamed ; subacute 
or chronic peritonitis with serous effusion results. Under these circumstances 
the abdomen becomes distended, the abdominal muscles tender and somewhat 
rigid, and there may be dullness in the flanks or free fluid demonstrable. 
Flatulence, vomiting and colicky abdominal pain prove troublesome, A 
polymorphonuclear leucocytosis is characteristic. The condition is non- 
surgical, and must be differentiated from acute peritonitis secondary to 
perforation which demands immediate laparotomy. 

(3) The less severe Shiga infections present much the same picture as 
the Mexner-Boyd group already described. They cannot be differentiated 
clinically and can only be diagnosed by bacteriological methods. 

Sonne Type . — This type particularly affects children, but may also occur 
in epidemic form in adults. The clinical picture is frequently mild, resembling 
that described in the Flexner-Boyd group. 

Subacute Dysentery 

In the subacute stages of dysentery, looseness of the bowels and the 
passage of stools showing mucus and traces of blood persist. Fever ma y 
or may not be present. 

Sigmoidoscopy generally reveals ulcerative lesions which may or may not 
be associated with generalised inflammation of the mucosa. The ulcers seen 
may be (1) small superficial and clear cut and well-defined edges ; (2) like 
apthm with yellowish-white exudate ; (3) punched-out in appearance, with 
vertical walls and covered with muco-pus ; or (4) small discrete nodular-like 
lesionB with a yellow crust, and on scraping a bleeding crater is left containing 
exudate of bacillary type from which B. dysenteries can be cultured. Patients 
with these small local ulcers and normal intervening mucosa may have periods 
of complete remission of symptoms, interspersed with mild attacks of looseness 
of the bowel, and the passage of stools containing mucus and possibly blood. 
A proportion of carriers belong to this category, and it is probable that every 
carrier has some local ulcer or area of inflamed mucosa somewhere in the 
large bowel serving as a source of B. dysenteries. Such lesions, however 
may not be demonstrable in the limited area of the colon examined during 
sigmoidoscopy. 
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Chronic Dysentery 

Two types may be encountered. , , A 

(1) The patient gives a history of dysentery from which he has tailed to 

recover. Looseness of the bowels follows, the stools containing mucus, 
muco-pus and sometimes blood. In such cases the bowels may have acted 
5 or 6 times every day for 6 months or longer. Sigmoidoscopy reveals normal 
mucous membrane except for numerous circular or oval ulcers up to 1 cm, in 
diameter. Microscopic examination of the muco-pus obtained during this 
examination shows bacillary exudate, and culture is positive for B. dysenteries, 
especially of Shiga variety. . 

(2) The patient gives a similar history, but is more ill, and during exacerba- 
tions fever may recur. Evidence of malnutrition is more marked ; the loss of 
weight is greater and such patients tend to become miserable and emaciated. 
Secondary amcmia and oedema of the legs may develop. The abdomen is 
scaphoid, and the thickened colon is readily palpable during physical examina- 
tion, Sigmoidoscopy reveals that the large bowel is tubular in outline, the 
walls thickened and contracted, and difficult to distend. The surface is 
composed of red granulation tissue, which bleeds readily on instrumentation. 
The general appearance resembles that seen in ulcerative colitis, and in severe 
cases the patulous condition of the anus, the atrophied appearance of the 
perianal skin, and the wasting of the gluteal and perineal muscles are common 
to both diseases. The radiological picture also snows a smooth tubular bowel 
with loss of haustration. In chronic dysentery of this type the inflammatory 
process extends deeply, involving the muscular coats leading to thickening, 
fibrosis and loss of function. Culture of muco-pus obtained at sigmoidoscopy 
may reveal B. dysenteries, and so differentiate the condition from ulcerative 
colitis. 

Complications and Sequelae. — Complications in both Flexner-Boyd and 
Shiga types of dysentery are infrequent, and are mainly encountered in the 
severe infections. Intestinal complications include haemorrhage, which may 
be severe, especially in Shiga infection, perforation with peritonitis, chronic 
peritonitis with localised or general effusion of peritoneal fluid, hsemorrhoids, 
rectal prolapse, and painful excoriation of the anus. Peripheral circulatory 
failure and renal failure are not uncommon complications in severe Shiga 
infections, and have been already described. Peripheral ne urit is, toxic 
arthritis, conjunctivitis, iritis, pneumonia, parotitis, petechial and purpuric 
skin rashes occasionally occur. Toxic arthritis is found in both Flexner and 
Shiga dysentery. It takes the form of effusion into joints and periarthritis, 
and generally comes on from the third to fifth week, or during convalescence. 
The large joints are prone to be attacked. It often persists for many weeks, 
but. recovery without permanent deformity follows. 

Diagnosis. Many cases regarded as simple diarrhoea are caused by 
Ji. dysenteries. In bacillary dysentery’ the attack is almost invariably heralded 
by colicky abdominal pain, followed by urgent diarrhoea. Fever is generallj 
present at the first examination, which may reveal localised abdominat 
tenderness in the course of the colon. The stools may be liquid in consistent 
am brown in colour at onset, but even at this early stage careful examination 
win generally reveal flakes of mucus containing exudate of bacillary type. 
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In a typical case the stools show clear glassy mucus, with or without bright 
red blood, and later muco-pus. Any case suddenly developing colicky 
abdominal pain, urgent diarrhoea with flakes of mucus or naked-eye mucus 
with or without blood in the stools and fever should be regarded as bacillary 
dysentery until proved otherwise. When feasible this tentative diagnosis 
should be confirmed by laboratory investigation and, if necessary, by sig- 
moidoscopy. Typical bacillary exudate is composed predominantly of poly- 
morphonuclear leucocytes, with or without macrophages, epithelial cells and 
red blood corpuscles. Stools sent for culture should contain mucoid exudate, 
be absolutely fresh, and uncontaminated by urine or antiseptics. B. dysenteric 
may be isolated at any stage of the disease, especially if desoxycholate-citrate 
agar media be used and material for culture be obtained during proctoscopy 
or sigmoidoscopy or by rectal swab. 

Sigmoidoscopy. — This can be carried out for diagnostic purposes early in 
the disease, but at this stage is generally not necessary. When the symptoms 
persist for more than 10 days the information obtained is valuable in prognosis, 
as the healing or extension of the lesions can be followed. From a diagnostic 
viewpoint not only do the appearances of the bowel wall indicate the nature of 
the disease, but by swabbing the ulcers ideal material can be obtained for 
culture and determining the type of exudate, while gentle curettage of the 
ulcer surface will supply material enabling vegetative forms of E. histolytica 
to be demonstrated if amoebiasis be present. In bilharzial dysentery papillo- 
mata or other lesions may be found ; microscopic examination of material 
obtained from scrapings will reveal numerous ova. In the differentiation 
of the chronic dysenteries sigmoidoscopy is indispensable. 

Bacterial food poisoning with organisms of the Salmonella group may need 
differentiation. The sudden and simultaneous onset of severe gastro- 
intestinal symptoms, with prostration, in a group of people who have con- 
sumed the same meat, milk or other food within 6 to 36 hours previously is 
suggestive. Culture of B. aertrycke or B. enteritidis Gaertner will confirm the 
diagnosis, though it is not always possible to isolate the responsible organism. 
Blood and mucus is rarely present in the stools in Salmonella infections. 

Course and Prognosis. — Most non-Shiga dysentery infeotions run a 
benign course, and many cases of catarrhal type are so mild that they clear 
up in a few days without specific treatment ; in others, fever and intestinal 
symptoms -persist for 1 to 3 weeks before subsiding ; and in a minority, 
subacute or chronic dysentery may result. Fatal cases are generally of Shiga 
type, death occurring in from 30 hours to 3 months of onset. In some epi- 
demics, especially amongst Japanese and debilitated natives, the mortality 
rate has been 25 to 50 per cent. In infants and young children, the aged and 
people who are malnourished or suffer from intercuxrent disease, B. dysenteric 
of Flexner, Schmitz and Sonne types may cause death. The mortality 
rate in British Forces in Egypt, Macedonia and Mesopotamia during the 
last world war was 27 per 1000. In Australian troops in New Guinea in 
the present war it has not exceeded 0*2 per 1000, a result attributable to 
the lower incidence of Shiga infections and the efficacy of early sulpha- 
guanidine therapy. (See also Specific Chemotherapy, p. 124). 

T reatment . — Prophylactic . — As dysentery is spread by water or food 
contaminated either directly from a patient or human carrier or indirectly 
by flies, measures similar to those adopted for enteric fever and cholera are 
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indicated. No satisfactory prophylactic vaccine is available. Sulpha drugs, 
by limitin' 7 the number of stools and rendering them non-infective, con- 
stitute a potent means of controlling epidemics, and by curing the patient 

they prevent the development of carriers. 

Curative. — Rest in bed and good nursing are essential. Special attention 
should be directed to the correct dosage of the particular sulpha drugs adminis- 
tered, maintenance of a positive fluid balance to prevent dehydration, 
regular feeding, the hygiene of the mouth, and the prevention of bed-sores. 

Dietary.— In all cases for the first 24 hours only water is allowed, to 
which may be added glucose, lactose, or cane sugar. Subsequently, albumen 
or barley water, tea and chicken broth are given ; followed by soups, marmite, 
orange juice, jelly, biscuits, dry toast, clear honey, whey, sprulac and apple 
puree. Later, arrowroot, cornflour, ground rice, sago puddings, and, as 
improvement continues, by eggs, non-fatty fish, chicken, butter, milk drinks, 
junket and stewed fruit may be taken. Adherence to this type of low residue 
diet is necessary in severe cases, especially Shiga infections, in order to rest 
the bowel ; but in dysentery of ordinary severity and of non-Shiga type, 
milk drinks, milk puddings, toast and cereals may be introduced as first 
additions to the initial diet of clear fluids and jellies once the stools have been 
reduced to 6 to 10 per day ; and proteins are allowed shortly afterwards. 

Specific Chemotherapy . — Various sulphonamides, including sulphaguani- 
dine, sulphasuxidine, sulphapyridinc, sulphathiazole and sulphadiazine, 
have been shown to exert specific curative effects in bacillary dysentery. 
Owing to its poorer absorption, lower toxicity and absence of renal compli- 
cations, sulphaguanidine (p-amino-N guanylbenzene sulphonamide) has 
special advantages over most of the other sulphonamides for use in hot 
climates in dehydrating intestinal diseases like Shiga dysentery and cholera 
which may be complicated by renal failure and anuria. Crystals of acetyl- 
sulphnguanidine do appear in the urine, but they are deposited as a soft 
mush and not in the form of hard renal concretions, as in the case of most 
other sulphonamides. Once a tentative diagnosis has been made on clinical 
grounds, specimens of the stool should be obtained and forwarded to the 
laboratory for a report on the microscopic and cultural findings. Treatment, 
however, should not be delayed pending tire laboratory report for by so doing 
valuable time is lost. 

Sulphaguanidine is given in an initial dose of 0-1 g. per kilo body weight, 
followed by a maintenance dose of 0-05 g. per kg. 4-hourly for the period 
during which the number of stools passed exceeds 5 per day, and subse- 
quently a dose of 0-05 g. per kg. every 8 hours until the stools have been 
normal in number and consistency for 2 days. The duration of treatment 
should not exceed 14 days, but if necessary the course can be repeated after 
the lapse of n week. _ Thus, a patient weighing 11 stone would receive 7-0 g. 
as an initial dose, 3-5 g. 4-hourly, and later the same dosage 8-hourly. With 
Shiga dysentery, if the patient is not treated until the third day or later, it is 
not uncommon for 150 to 200 g. to be administered over a period of 8 to 12 
days. 

.. The response of acute dysentery to sulphaguanidine therapy is remarkable. 

t t ue drug be given within a few hours of onset, the attack of dysentery is 
generally aborted; fever disappears, the diarrhoea and abdominal pain 
cease m -1 hours, and the stools soon become normal. In Shiga cases when 
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treatment is delayed 2 or 3 days or longer, inflammation and destruction of 
mucons membrane have already resulted. Despite this, the response is 
generally striking. There is an early feeling of well-being, rapid relief of 
abdominal pain and a decrease of abdominal symptoms. In uncomplicated 
cases an early reduction of the temperature and pulse is noted, the normal 
being reached in most cases in I to 3 days. There is also a remarkable reduc- 
tion in the number of stools, and blood disappears rapidly from the faeces and 
mucus a few days later. When the treatment of Shiga dysentery commences 
from the third day to the third week of the disease, normal bowel action can 
be expected in about 5 to 6 days, and formed stools in about 8 days. 

In subacute and chronic cases, in which the bowels are acting some 3 to 
8 times daily, the treatment consists of 0*05 to 0-1 g. per kg. every 8 hours 
for 7 days. Should this not be effective it will be necessary to repeat the 
course later or to substitute one of the other sulphonaxnides for sulpha- 
guanidine. 

Full dosage and a complete course of treatment as prescribed for chronic 
dysentery is the most effective means of eliminating carriers of B. dysenteries. 

Jf colicky pain or tenesmus are severe during the first 24 hour s, morphia 
grs. \ may be given and repeated next day, but this is rarely necessary. Heat 
in the form of antiphlogistine or turpentine stupes applied to the abdomen 
may also be helpful before sulpbaguanidine has exerted its maximal bene- 
ficial effects. Dehydration should be prevented by administering as much 
fluid ‘per os as can be comfortably taken. The fluid intake should be sufficien 
to ensure the secretion of 2 pints of urine daily. When there is severe vomiting 
or copious fluid stools, intravenous injections of saline (0-85 per cent.) and 
glucose.(5-0 per cent.) solution are administered either intermittently or by 
continuous drip. In the terminal phase, when there is peripheral circulatory 
failure, liquid serum or reconstituted plasma may be added. Blood trans- 
fusion is advisable if the patient is markedly anaemic or intestinal haemorrhage 
is severe. 

Sulphasuxidine (succinyl-sulpbathiazole) is another sulphonamide which 
is being used successfully in the treatment of dysentery, and is said to be 
more effective than sulphaguanidine in the treatment of Sonne dysentery 
and in the eradication of JB. dysenteries Sonne in carriers. It is poorly 
absorbed, not more than 5 per cent, being excreted by the kidneys. Like 
sulphaguanidine, the dosage is considerable, being 0-25 g. per kg. initially 
and 0-04 g. per kg. 4-kourly thereafter. 

Sulphadiarine, in a dosage of 4 grammes daily, is widely advocated in 
U.S.A. It has the advantage that a smaller dosage -of the drug is required, 
but it is not suitable for use in dehydrated patients in the tropics until th§> 
fluid balance has been restored. 

Specific Anti-Dysenteric Sera . — Now that specific drugs are available 
there is little need for immunological therapeutic reagents. 

Refined monovalent anti-dysenteric Shiga serum has a limited field of 
usefulness in (a) fulminating Shiga infections to control circulating exotoxin 
while the sulphonamide is exerting its local bacteriostatic action on 
B. dysenteries , (b) those rare Shiga infections which are not showing a satis- 
factory response to sulphonamide therapy. The daily dosage should not 
be less than 200,000 I.U. administered intravenously,- in fulminating cases 
200,-000 1.D. may be repeated every 4 to 6 hours. This anti-serum possesses 
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tlxe advantages of rarely, if ever, causing serum sickness or other adverse 
reactions. Its disadvantage lies in the fact that it is purely anti-toxic and 
possesses no bacteriostatic or bacteriolytic action on B. dysenteries Shiga ; 
for this reason its beneficial effects arc only temporary. Polyvalent and 
multivalent anti-dysenteric sera frequently give rise to serum reactions, and 
are of very doubtful therapeutic value. No satisfactory anti-sera have yet 
been produced for the Plexner-Boyd group. Bacteriophage therapy has 
also proved disappointing. Boyd has recently demonstrated that strains 
of B. dysenteries may persist along with their specific bacteriophages in the 
stools of uncured dysentery patients. 

Sodium or Magnesium Sulphate . — This was the standard treatment for 
dysentery before the introduction of specific sulpha drugs. It is now only 
used if these specific drugs are not available. The initial dose is 2 drachms ; 
subsequently 1 drachm is given 2-hourIy for the first 12 to 24 hours, and then 
4-hourIy, 6-hourly and finally 8-hourly for the next 3 or 4 days or until the 
stools become feculent. It is inadvisable to continue sulphate therapy longer 
than 4 or 5 days, as in many cases it merely keeps up the diarrhoea. 

Treatment of complications . — Intestinal haemorrhage is best treated by 
sulphaguanidine, morphia injections and blood transfusions. Surgical inter- 
vention is rarely justified. Perforation of the bowel calls for immediate 
laparotomy ; the prognosis is very grave for the bowel wall is generally 
necrosed. Joint complications do not generally respond to specific therapy 
and require treatment along general lines. 


CHOLERA 

Definition. — A specific disease due to Koch’s comma vibrio, characterised 
clinically by violent vomiting, painless diarrhoea with copious rice-water 
stools, dehydration, muscular cramps, aphonia, collapse, and urinary 
suppression. 

^Etiology.— Cholera exists endemically in India, China and certain other 
Par Eastern countries. In India Rogers demonstrated three main endemic 
foci from which epidemics spread in the spring and summer through mass 
movements of pilgrims who acquired the disease from infected water. War 
may lead to the spread of cholera, and herding of people in famine and 
prison camps also favours outbreaks. Occasionally cholera has reached 
Europe. People of different race, sex and age are all susceptible. 

The causative organism is Vibrio cholera;, described by Koch (1883). The 
'.rue cholera vibrio (1) ferments mannose and sucrose but not arabinose, 
W docs not luemolyse goat’s erythrocytes, and (3) agglutinates with O-group 
serum. The status of the Inemolytic El Tor and Celebes strains of vibrio 
remains undecided, ^ater transmission is an important mode of spread. 

lhc S cnersd water supply becomes infected, as in the Hamburg epidemic 
(1802), a sudden widespread outbreak follows. If wells or other local water 

SE i ar ° inf j- tcd ’ ? ascs W? from da y t0 d »y in the locality so supplied. 
l ZlZ may dl oiT ate ^ e . djsease by. contaminating food, milk, ete fwith 
' S ? Cholera . ,Y lbn °f 0 , ccar great numbers in the rice-water 

rlrrinr imi d ‘ S5 \PP cat . ta P ld J>' : Both the cholera convalescent and the contact 
earner lo.e their vibrios within a few days of the termination of the attack or 
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contact with a cholera case. Chronic carriers, as in typhoid fever, are un- 
known, and the actual cholera patient remains the main source of spread. 
Choleraphage is said to be absent from the stools of the most virulent cases, 
and present in mild and convalescent ones. It is also claimed that bacterio- 
phage may convert virulent, highly agglutinable vibrios into non-agghtin- 
able ones. 

Pathology. — After death rigor morris sets in early. The blood is thick 
and tarry. The small intestines are collapsed and shrunken, the mucosa is 
denuded of its epithelial linin g, congested, and perhaps haemorrhagic, and the 
lymphoid follicles are enlarged. The stomach and liver are congested, and 
the gall-bladder distended with viscid thick bile, difficult to expel — hence 
absence of bile in the intestine. The kidneys show swelling, congestion and 
eechymoses, the spleen" is small and shrunken, and the lungs collapsed and 
dry. 

The cholera vibrio is readily isolated from the contents of the small 
intestine and occasionally from the gall-bladder. The vibrios undergo dis- 
integration on the surface epithelium, especially of Lieberkuhn’s glands, 
with liberation of a powerful endotoxin. Denudation of intestinal epithelium, 
outpouring of fluid from the blood vessels into the lumen of the bowel, and 
absorption of toxin into the circulation result. Toxaemia and fluid loss 
underlie the pathological findings and clinical picture. Diarrhoea and vomiting 
lead to chloride depletion, to decrease in blood volume with increased viscosity 
of the blood, and to tissue dehydration. Biochemical investigations show 
reduced blood chloride, diminished plasma alkalinity, phosphate retention, and 
increased blood urea. A polyeytheemia of six to eight million red corpuscles 
per c.mm. and a leucocytosis of from 15,000-30,000 per c.mm. are frequently 
found; hematocrit estimations have shown an average loss in serum of 
35 per cent, in mild and up to 64 per cent, in severe cases. Finally, the 
weakened heart may prove incapable of pumping the viscid blood through 
the damaged kidneys and anuria may result. Decreased filtration pressure 
is an important factor in the failure of renal secretion. 

Symptoms. — The incubation period is two to five days. 

Five clinical types have been described, (1) Ambulatory cases. (2) 
Choleraic diarrhoea . (3) Cholerine : the patient suddenly develops severe 
abdominal painB, passes numerous feculent motions, then typical rice-water 
stools, followed by rapid recovery. (4) Cholera sicca : the patient becomes 
rapidly collapsed and dies before the typical gastro-intestinal features develop. 
(5) Cholera gravis : typical cholera, constituting 95 per cent, of the cases in 
most epidemics. Premonitory symptoms are frequently absent but occasion- 
ally there may be looseness of the bowels, headache, epigastric discomfort, 
nausea and possibly vomiting some 24 hours before true choleraic diarrhoea 
develops. In the ordinary severe cases three stages may be recognised. 

1. Stage of evacuation. This lasts 3 to 12 hours. The onset is generally 
abrupt, with painless diarrhoea and vomiting. Soon the stools lose their 
faeculent character, purging becomes marked, and the evacuations are 
frequent and copious ; the stools now resemble rice-water and contain flakes 
of epithelium. Colicky pain is absent ; evacuation of the bowels brings relief, 
but this is soon followed by a sense of prostration. Vomiting commences 
early : at first the stomach contents are ejected ; later, several quarts of 
rice-water vomitus may be lost in a few honrs. Severe retching is common, 
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aud hiccough may be troublesome. As a result of sodium chloride loss, 
agonising cramps now appear, often commencing in the hands and feet and 
extending to the extremities or abdominal muscles. The patient also suffers 
from intense thirst, and becomes restless and exhausted. The skin is cold 
and wrinkled, the lips and lobes of the ears bluish, the face appears pinched, 
the conjunctiva are injected, the eyeballs sunken, and the voice husky and 
weak. Aphonia often supervenes. The respirations become rapid, the blood 
pressure lowered, the periphal veins depleted and collapsed, and the pulse 
almost imperceptible. Though the skin temperature is subnormal, in the 
rectum it may reach 101° to 104° F. 

2. Algid or collapse stage. In this stage the vomiting and purging lessen 
or cease, but symptoms of collapse increase. Circulatory failure follows. 
Despite this, the mind generally remains clear. The cholera facies becomes 
even more accentuated, the skin cold, clammy and dusky, and cyanosis is 
marked. The pulse, which is irregular and weak, may disappear completely at 
t he wrist. The systolic blood pressure may fall to 40-70 mm. Cardiac sounds 
are weak, and a friction rub, caused by dryness of the serous surfaces, may 
be heard over the pericardium and pleura. Urinary secretion is markedly 
decreased as a result of hypotension and dehydration, and the scanty urine 
contains albumin and casts. Unless the low blood pressure be maintained, 
oliguria may lie replaced by anuria. Death may occur within 3 to 48 hours of 
the onset of these symptoms ; peripheral circulatory failure and uraemia aie 
the most frequent causes. About 50 per cent, survive this stage of collapse, 
and pass on to the stage of reaction. 

3. Stage of reaction. With recovery, the temperature rises, the circula- 
tion and blood pressure improve, cyanosis decreases, the urinary secretion 
increases, and the stools become fseculent and contain traces of bile. Recovery 
may ensue within a week. In less favourable cases, especially when the 
collapse stage has been prolonged, a typhoid state may develop. The face is 
flushed, the temperature rises, the pulse and respirations are accelerated, and 
the tongue is dry and brown ; and erythematous rashes may appear and low 
muttering delirium ensues. The blood pressure in these cases may be elevated 
above normal (150-175 mm.). The cause of the syndrome is believed to he 
absorption of cholera or other bacterial toxin from the damaged bowel after 
the circulation has been restored. Fatal cases may die with hyperpyrexia. 
In other cases, despite circulatory recovery, urinary secretion is not re-estab- 
lished, no urine or only a small quantity of albuminous urine being pawed. 
Increased respirations, Cheyne-Stokcs breathing, hiccough, twitching muscles, 
stupor, delirium, convulsions, and coma follow. Death is due to renal acidosis 
and uraemia. 


Polycytbicmia and leucocytosis have been noted under Pathology. 

Complications and Sequelae. — Cardio-vascular collapse, renal acidosis 
and uraemia, and toxicmia producing a typhoidal state are common modes of 
death. Despite the frequency of uraemia, chronic nephritis rarely follows 
cholera. Complications also include broncho-pneumonia, cholecystitis, 
parotitis, ; and bed sores ; and gangrene of the fingers, toes, ears, penis and 
scrotum have been recorded. Lack of lacrimal secretion may lead to con- 
junctivitis, conical ulceration and sloughing of the cornea. Miscarriage and 
premature delivery arc not infrequently caused by toxaunia, severe purging. 

and cramps in the abdominal muscles. 
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Diagnosis. — When cholera is prevalent the only sate rule is to treat every 
case of diarrhoea as suspect until proved otherwise. Laboratory confirmation 
in all atypical cases should be sought. 

During an epidemic little difficulty will arise, but in atypical and sporadic 
cases the diagnosis will largely be made on a positive stool culture. Out- 
breaks of food poisoning (Cholera nostras) due to organisms of the salmonella 
group may be differentiated by the history, the presence of bile in the stools, 
and laboratory investigation. In mushroom poisoning the history is important 
and particles of the fungus may be identified in the vomitus or stools. Malaria, 
dysentry, early trichinosis and infection with Gastrodiscus homiiiis may 
occasionally produce acute gastro-mtcstinal features somewhat resembling 
cholera ; laboratory investigations will clinch the diagnosis. In poisoning 
by arsenic or mercury perehloride, vomiting generally predominates, the 
stools contain bile and sometimes blood, and there may be a marked metallic 
taste in the mouth. 

Prognosis. — The mortality rate has varied ia different epidemics from 
30 to 80 per cent. , being most fatal at the start. Modem treatment has reduced 
it to about 20 per cent. Over 90 per cent, of cases admitted with a blood 
pressure above 70 mm. recover. Young children, pregnant women, aged and 
debilitated people, alcoholics and chronic nephritics do badly. A severe and 
prolonged collapse stage, early anuria with uraemic symptoms and hyper- 
pyrexia are unfavourable, but with modem treatment these can often be 
avoided. (See also Cholera Vaccination below.) 

Treatment. — Prophylactic. — Personal prophylaxis is vital. Since 
cholera vibrios originate in the first instance from patients with cholera, 
isolation of the patient in fly-proofed wards, destruction of vomitus and 
excreta, and sterilisation of soiled linen and clothing are most important 
measures. Water should be sterilised by boiling or chlorination, and water 
and food adequately protected against pollution or contamination by flies. 
Cold meat, shell fish, salads, and raw fruit should be avoided, and the hands 
invariably well washed in antiseptic solution before eating. Drinking vessels 
and eating utensils should be cleaned in boiling water and dried by heat. 
Scrupulous care of the icc chest is essential. Houses should be fly-proofed 
where possible. 

Cholera vaccination produces some degree of temporary immunity any 
is valuable in epidemics, provided virulent strains of vibrios have been usth 
in the manufacture of the vaccine. The vaccine contains 8000 million vibilar 
per c.c. ; the first dose is i c.c., followed in ten days’ time by 1*0 c.c. 'in 
“ booster ” dose of 1*0 c.c. should be given at least every six months if co. 
turned protection be desired. In India, vaccines containing Inaba ant 
Ogawa strains have yielded promising results. Immunity develops rapidly 
in from four to ten days, and probably lasts four to six months. The 
mortality rate in the vaccinated, remains high, but is reported to be about 
two-thirds that of the uninoeulated. The value of choleraphage as a causal 
prophylactic during an epidemic is undetermined, while its practical value in 
eliminating cholera vibrios from wells and cisterns is also uncertain. 

Curative. — Specific treatment resulting in the destruction of cholera 
vibrios and toxin remains a therapeutic ideal yet to be achieved. Intestinal 
antiseptics have failed. The ordinary sulphonamides do not appear to have 
been successful Sulphaguanidine and succinyl-sulphathiazole await adequate 
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trial, but certain, recent reports indicate that sulphaguanidine may exert 
specific therapeutic effects similar to those in bacillary dysentery. It should 
be given as early as possible and in conjunction ■with, not in lieu of, intra- 
venous fluid therapy. A dosage similar to that adopted in bacillary dysentery 
would appear appropriate, and the dose should be repeated if vomited. 
No unanimity of opinion exists in regard to bacteriophage, which is adminis- 
tered orally at short intervals in a dose of 4 c.c. As much as 100 c.c. has 
been given on the first day, and 50 c.c. within the next 24 to 48 hours. 

Apart from specific therapy, intravenous fluid medication and other 
measures have lowered the mortality from approximately 60 per cent, to 
20 per cent. The principles involved are designed to : (1) rest the small 
intestine ; (2) replace fluid, salts and serum protein lost from the blood ; 
and (3) restore the acid — base equilibrium of the blood and tissue fluids. By 
so doing circulatory failure, hypochloraemia, renal acidosis, and uraemia are 
prevented or combated. 

The patient is kept strictly in bed, and only water and rice or barley water 
are given by the mouth for the first few days. Frequent drinks, not exceeding 
2 ounces, should be administered. During the collapse stage efforts should he 
made to conserve the body heat ; hot-water bottles are useful for this purpose. 
Morphia is only used in the stage of premonitory symptoms ; it is contra- 
indicated later. Intravenous medication is all-important, solutions of isotonic 
or hypertonic saline with or without sodium bicarbonate and plasma being 
largely employed. Various indices have been used to estimate the amount of 
fluid required to be injected in the individual case. These include : (1) the 
specific gravity of the blood ; (2) the blood pressure and pulse ; and (3) the 
liremoglobin concentration. Rogers advocates two solutions : (a) Hypertonic 
saline (sodium chloride 120 grs.), calcium chloride 4 grs., water 1 pint) for 
reinforcing blood volume and chloride loss ; and (6) an alkaline solution 
(sodium bicarbonate 180 grs., sodium chloride 90 grs., water 1 pint) to counter- 
act acidosis and uraemia. During the collapse stage 1 pint of (6) is first given, 
•and then the total quantity as estimated from the specific gravity of the blood 
is made up with Rogers’ hypertonic saline solution (a). Thus a specific 
gravity of 1063-1064 calls of 3 pints, and between 1065-1070 for 4 to 6 pints, 
a the aim being to keep the figure below 1060. Injections are repeated as often 
the the specific gravity of the blood rises to or above 1063, or the blood pressure 
In ols to 70 mm. Other solutions in use consist of isotonic saline, 5 per cent, 
lishecose, and a combined sodium chloride (1-4 per cent.) and sodium bicarbonate 
Incr5 to 3-0 per cent.) solution. The latter should be sterilised, either by 
{■tmtration or by adding the sodium bicarbonate to the cooling salt solution 
anifter it has been sterilised by heat. It is not permissible to boil or autoclave 
sodium bicarbonate, as it is converted into the toxic carbonate. Another 
satisfactory method of rapid alkalinization of the urine consists of the repeated 
intravenous injection of sodium-lactate (4 molar) and saturated sodium 
bicarbonate, as advocated in black-water fever. 

. protein lost through the intestine, plasma in a dosage 

of -ou c.c. may be given in addition to the above-mentioned solutions, and 
repeated as required. 

Fluid should be administered intravenously, either intermittently or by 
continuous drip. If for any reason fluids cannot be injected into the veins 
ttiey can be introduced intrasternally or subcutaneously. 
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The pulse and blood pressure probably serve as the best indicator of 
blood fluid requirements. A blood pressure below 70 mm., especially if there 
is associated cyanosis, restlessness, cramps and cold extremities, necessitates 
immediate transfusion. The result is dramatic, provided an adequate quantity 
of fluid be injected. Profound collapse is relieved, the skin becomes warmer, * 
cynosis disappears, and the pulse and blood pressure are markedly improved. 
Injections should not be continued after the pulse and blood pressure have 
been restored. Cases of moderate severity were found by Sellards to require 
2 litres of fluid every six or eight hours for one to two days. As much as 
31 pints in four days have been given in a severe case with resultant recovery. 
Special care should be taken (1) to avoid pyrogens in the water used for intra- 
venous injection, (2) to see that the temperature of the injected fluid does 
not exceed 80° 3?. (room temperature in the tropics), if the rectal temperature 
be elevated. The former precaution is necessary to prevent rigors, and the 
latter to prevent hyperpyrexia. 

In the reaction stage , cold sponging is advisable whenever the temperature 
exceeds 103° F. Threatened uraemia is treated by alkaline drinks, injection of 
alkaline saline solutions per rectum and intravenously, and dry cupping. 
Hot packs should not be used. Throughout this stage constant care is neces- 
sary, the chief dangers being hyperpyrexia and renal failure. In the treatment 
of hyperpyrexia, cold sponging, an ice cap to the head and cold saline enemata 
may be tried ; if these fail the patient should be placed on a rush mattress, 

, and covered by a sheet over which water is sprinkled and on which a fan 
plays to cause evaporation. When the blood pressure fails to rise, repeated 
( adrenalin injections are said to be helpful. 

As long as the renal function is depressed no increase in the diet should 
{ be made, and even after all acute symptoms have subsided the patient should 
} be nursed in bed in the recumbent position for several days, as fatal syncope 
e may ensue if he sits up prematurely. When patients can tolerate food, the 
: diet should at first be low in residue. Broths, jellies, white of eggs, underdone 
; minced meat and farinaceous foods reinforced by vitamins are permitted, 
i 

LEPROSY 

Definition. — Leprosy is a chronic bacillary disease of low infectivity 
peculiar to man, caused by the Mycobacterium leprae, and associated with 
characteristic lesions involving the skin and mucous membranes (nodular 
type), and the nerves (anaesthetic type). Infection, however, may remain 
latent and clinical manifestations never appear. 

^Etiology. — The disease has a widespread geographical distribution, 
occurring in Egypt, Asia, Africa, West Indies and the Pacific Islands, etc. 
It is not hereditary, and individuals of any age, sex and .race may be attacked. 
Children are more susceptible than adults. The Mycobacterium leprae was 
discovered by Hansen in 1874 ; it is a non-motile, acid-fast bacillus occurring 
in large clumps in skin lepromata, septal ulcers and nasal mucus, and has 
never been cultivated with certainty. The mode of spread is unknown, but 
intimate contact with lepers is essential ; a history of attendance on lepers, 
of living in the same house, sleeping in the same bed, or sexual connection is 
, frequently obtained. Only 3 per cent, of people, however, .liv 1 ' f, 

develop the disease. .Jfielmintica. The 
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Pathology. — Leprosy bacilli spread through the lymphatics of the corium 
and subcutaneous tissues, producing granulomata of the skin and infection 
of lymph glands ; the nasal and buccal mucous membrane, the eye, larynx 
and internal organs, such as the liver, lungs and testicles, may be similarly 
involved and bacilli found. The nerves may swell, turn a reddish-grey 
colour, and undergo an axonal degeneration \ scanty bacilli may be demon- 
strated in the endo- and perineurium. Paralysis, muscular atrophy and 
deformity follow. 

Symptoms.— There are three main types of the disease — (1) nodular 
or cutaneous leprosy ; (2) anaesthetic, neural or nerve leprosy ; (3) mixed 
leprosy. The incubation period is uncertain, being one to five years in moat 
cases, though occasionally persons develop it a few months after coining into 
an infected area. Often bacilli remain latent for years, and intercurrent disease 
may be necessary to precipitate clinical leprosy. 

1. Nodular or Cutaneous Leprosy. — This is the low resistant type, in 
which there is gross infection of both skin and nerves ; the neural signs are 
mild, since the invading organisms fail to elicit any marked response from 
nerve tissne (Muir). Prodromata, which are marked, include leprotic fever, 
rigors, sweating, progressive weakness, diarrhoea, alternating dryness 
and hypersecretion of the nasal mucosa and epistaxis. The first positive 
evidence is the primary exanthem, involving especially the face, buttockB, 
legs or arms, commencing os a slightly raised erythematous macule which 
later eIiows dissociation of sensation and absence of sweating ; it may dis- 
appear, leaving some brownish discoloration, but soon fever recurs with a 
fresh eruption, and bacilli may be found in the blood. After one or two 
recurrences reddish-brown elastic nodules appear, often at the site of the 
old macular rash, and these may become more generalised. Only the dorsal 
surfaces of the hands and feet are affected. The face acquires a leonine 
aspect from the enlarged nose, lobes of the ear and pendulous cheeks. The 
hair is often lost, especially on the outer third of the eyebrows, the nipples 
become prominent, the breasts may hypertrophy, and the mucous membrane 
of the nose, pharynx and larynx may be affected. Leprotic nodules often 
involve the cornea and iris. The further history varies ; the nodules may 
remain stationary, disappear or break down and suppurate. Ulcers may 
foTtn on the eye, causing blindness, and the larynx and pharynx may be 
destroyed. 


...Anesthetic Lethosv. — This is a highly resistant type, in which the 
infection of skin and nerves is less, yet the neural signs are more pro min ent 
since the reaction in nerve tissue is more marked. Prodromata consist 
of mental depression, chilliness and malaise with neuralgic pains and pares- 
thesias, involving the ulnar, peroneal and facial nerves. Numbness of the 
hands and feet, ancesthesia of ulnar distribution, and maculse, giving rise to 
flat, anaesthetic^ patches resembling ringworm may be the first indications. 
.Those anesthetic patches may commence as erythematous or pigmented or 
epigmented areas and ultimately become dry and hairless. A quiescent 
Ftagc may now set in until definite nerve lesions appear. Demonstrable 
fusiform enlargement, especially of the ulnar and great auricular nerves 
J^vuiuou C °^r ^ wasting of the hypothenar eminence associated with 
thej’ can beintroa 0 an , d . four ^b fingers is often seen. Muscular palsies 
of the skin, nails and bones, including perforating ulcers, 
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are common, and atrophies and contractures like claw hand may ensue. 
Necrosis or interstitial absorption of the small bones occur, and fingers and 
toes may disappear. The fifth and seventh cranial nerves are sometimes 
attacked, and ectropion of the lower lid, followed by corneal ulceration, is 
common. 

3. Mixed Leprosy. — Many cases ultimately become mixed in type, the 
nodular and nervous features either developing together or following one 
another. Tuberculoid leprosy — so called owing to its histological resemblance 
to tuberculosis — is encountered in patients with a high resistance. The 
lesions consist of raised plaques or of macules with raised margins : anaesthesia 
is well marked, and the nerve branch supplying the area is often thickened. 

Diagnosis. — Clumps of lepra bacilli which have to be distinguished 
from tubercle can often be demonstrated in nasal mucus, in scrapings obtained 
from nasal ulcers using a speculum, and in the serous exudate from granulomata 
of the skin. The “ snip method ” of removing a small piece of Birin with 
curved scissors, especially from the lobe of the ear, and making smears from 
its under-surface, is valuable. Gland puncture may also reveal bacilli. In 
pure nerve cases they can rarely be found unless portions of the nerves be 
examined. The differential diagnosis includes in nodular leprosy, lupus 
vulgaris, skin tuberculosis, syphilis and yaws ; and in the anaesthetic type, 
syringomyelia, Morvan’s disease, progressive muscular atrophy, peripheral 
neuritis, cervical rib, ainhum, scleroderma, and Raynaud’s disease. 

Prognosis. — Thi s is by no means good in more advanced cases, though 
with earlier diagnosis and modern treatment the disease may be arrested, 
the expectancy of life increased and cases sometimes cured. If the patient 
can tolerate maximal treatment and maintain a sedimentation rate below ten 
a good prognosis can generally be given. Nodular leprosy is particularly 
prone to such complications as tuberculosis, renal disease and pneumonia, 
and laryngeal and visceral involvement are serious. 

Treatment. — Prophylactic. — Lepers must be excluded from acting as 
cooks, waiters, etc., and segregation properly and humanely carried out is 
best for all parties concerned. Contacts who have lived in the same houses 
as lepers should be bacteriologically examined every few months for at least 
five years. 

Curative. — As in tuberculosis, the first essential is to increase the general 
resistance of the patient by good food, fresh air, regulated exercise, and to 
eradicate intercurrent diseases such as ancylostomiasis, malaria, etc. The 
confidence and active co-operation of the patient are essential. According 
to Muir the erythrocyte-sedimentation test affords a valuable index to the 
patient’s resistance, slow sedimentation being favourable. Only when the 
resistance is high, and the general state of health satisfactory, should special 
drugs be used with the object of clearing up lepromata, otherwise lepra 
reactions, with increase in the local lesions, fever and bacillasmia in nodular 
leprosy and agonising pain in nerve cases, may develop. Too large and too 
frequent treatments with special drugs are dangerous, the aim being to avoid 
lepra reactions and to keep the health of the patient at the highest level. 
Special drugs : the oils of the hydnocarpus and ehaulmoogra group have 
been in use for centuries. Chaulmoogra oil (oleum chaulmoograe) is expressed 
from the fresh ripe seeds of Hydnocarpus Kurzii (King N.O. Bixinise), that 
of hydnocarpus from Hydnocarpus Wightiana and H. anthdmintica. The 
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crude oil is given by tbe mouth in 10 min i m doseB t.i.d., being gradually 
increased to 60 to 120 mins, per day. Intramuscular injections may be given, 
but penetration of a vein may lead to a fatal fat embolism. Antileprol, 
a mixture of the ethyl esters of the various unsaturated acids of chaulmoogra, 
is given in capsules, each containing 1 gram, the dosage being 1 to 3 grams 
daily after meals. McDonald and Dean have used weekly intramuscular 
injections of MoogTol (ethyl chaulmoograte), beginning with 1 c.c. and 
increasing by 1 c.c. every third injection up to a total of 6 c.c. Alepol 
(sodium hydnocarpate), 1 to 5 c.c. of a 3 per cent, solution, can be given 
subcutaneously or intramuscularly without pain ; for intravenous injections 
a 1 per cent, solution is used. Muir advocates the intradermal injection of the 
skin lesions with sterilised H. Wightiana oil, which is heated to 55° C. before 
use to reduce its viscosity ; the injection is made with a short guarded needle 
inserted at an acute angle for 2 or 3 mm. The dosage varies, according to the 
tolerance of the patient, from 0-5 to 5*0 c.c. once or twice a week. From 0'03 
to 0-06 c.c. is injected at each puncture, and some 80 to 100 punctures are 
required to inject 5 c.c. Six months may be necessary to infiltrate once all 
the affected skin, while another disadvantage is the pain it may produce. 
Hydnocarpus oil injected intradermally is stated to act as a local irritant 
stimulating phagocytosis and possibly antibody reaction from the absorption 
of lepromatous material, while protein shock effects may also be so induced. 
Whatever its action, the dosage must be carefully graded and only given when 
resistance is high. 

Any erythematous or raised appearances of the skin or thickened and 
tender nerves indicate activity of the disease, and cases should be free from 
Myco. lepra: for at least two years before discharge ; even then it is not possible 
to say whether the condition is really cured or merely arrested, for leprosy 
is notoriously a disease of remissions. 

Lepra reaction should be treated with diaphoretics such as aspirin, 
phenacctin, hot drinks, and calcium and alkalis in large doses ; small doses 
of tartar emetic (0-02 to 0-04 gram every second day) and protein shock may 
be useful. In nerve leprosy the agonising pain may be relieved by adrenaline 
intramuscularly or ephedrine given orally or by infiltration of the nerve. 
V itamin Bj, given by intramuscular injection and by the mouth, in large 
doses, may lead to a rapid disappearance of neuritic pain, and a diminution 
in the tenderness and swelling of the nerves. 

Potassium iodide is a dangerous drug, but Muir uses it in the late stages 
of treatment when the resistance is high and the case has become bacteria- 
free. Diathermy is of value in subacute and chronic nerve lesions. If the 
ulnar nerve is bound down to bone — especially at the elbow — freeing adhesions 
and linear incision of the sheath with or without removal of fibrous tissue 
mny bring relief. Abscesses occurring in the ulnar or other nerves Bhould be 
incised ; drainage is rarely needed. 


Definition.— A fatal- disease, resembling glanders in symptoms and 
pathology, caused by Bacillus whitmori ; it has been found in Burma, British 

ihn 25.°#“ Chl ? a . a ° d Cey 10 ®’ an<J is primarily a disease of rodents ; 
the mode of human infection is unknown. 


MELIOIDOSIS 
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Pathology. — The characteristic lesions are small caseous nodules which 
sometimes coalesce, forming large honeycombed abscesses in the viscera. 
The lungs, liver, spleen and, less commonly, the intestines and kidneys may 
be implicated, while pustules and bullse may involve the skin. B. whitmori 
is readily cultivated from these lesions as well as from the blood during the 
septicremic stage, but the safety-pin-like bipolar staining organisms are 
scanty in smears of the pus obtained from the nodules. 

Symptoms. — Insevere.casesthe vomiting, purging and collapse may simu- 
late cholera, and death from septicaemia may occur in three days ; other cases 
may show remittent and intermittent pyrexia for weeks and months. The 
clinical picture varies with the organ predominantly attacked, and according 
to Stanton and Fletcher the clinical types may resemble : (1) plague ; (2) 
broncho-pneumonia ; (3) typhoid or malaria ; (4) liver abscess ; (5) infective 
endocarditis or general tuberculosis ; (6) pyelitis. 

Diagnosis. — This is always difficult clinically, and is dependent on the 
cultivation of the organisms from the blood, sputum, urine, cerebro-spinal 
fluid or material aspirated from the liver or spleen. Only 10 per cent, of 
cases have been diagnosed during life. 

Treatment. — Food should be protected from contamination by rats and 
other rodents. In man the disease is almost invariably fatijl, only two cases 
having recovered. Autogenous vaccines aTe worth a trial, but neither vaccines 
nor anti-sera possess protective power in infected animals. 


PLAGUE 

Synonyms. — Oriental Plague ; Pest ; Black Death. 

Definition. — Plague is primarily a disease of rodents caused by the 
Pasteurella pestis. Transmitted to man by rat fleas, it runs a rapid course 
with high fever, and a marked tendency to septicaemia and tender enlarge- 
ment of lymphatic glands. More rarely a pneumonic form develops. 

^Etiology. — Plague may occur anywhere ; it is more common in sub- 
tropical regions, but towards the equator tends to die out. High tem- 
peratures and a dry atmosphere or high saturation deficiency reduce its 
incidence in the hot weather in India by killing the flea vector. It spread 
from Hong-Kong to India, Egypt and Japan in 1896, and three years later 
to the Philippines and South America. People of any race, age or sex are 
susceptible. The plague bacillus, Pasteurella pestis , was isolated by Kiiasato 
and Yersin in 1894. It is readily cultured, and is a short. Gram-negative 
rod showing bipolar staining. Guinea-pigs and other laboratory animals are 
susceptible. Rat fleas, especially Xenopsylla cheopis, which have fed on the 
blood of infected rodents such as the large grey rat ( Ratlus norvegicus) and 
the smaller black rat ( Rattus rattus), desert these animals after death and 
inoculate man by regurgitating Past, pestis during the act of biting and 
sucking blood. Epidemics in rats invariably precede human epidemics, and 
an extension of plague to man can be accurately foretold two or three weeks 
before-hand from a rising curve of infection in the rat population. Pneumonic 
plague, on the other hand, is intensely infectious, being directly transmitted 
by droplet spray infection from person to person. Doctors and nurses often 
acquired the disease during the Manchurian epidemic. 
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Pathology. — At the site of entrance, especially in resistant coses, plague 
bacilli may occasionally produce a primary vesicle. Generally the adjacent 
chain of lymph glands nro acutely inflamed (primary bubo) while others 
aro secondarily involved. Frequently bacilli enter the circulation, pro- 
ducing various degrees of septicemia and in the most fulminating case3 
primary buboes may be absent altogether. The toxic substances elaborated 
by Past, peslis also affect tho endothelial lining of the blood vessels, giving 
rise to congestion and hsemorrhage in tho mucous and serous membranes 
and skin, while the cardiac muscle shows fatty degeneration and the right 
heart is dilated. On section the primary bubo shows intense congestion 
and haemorrhage, with periglandular, gelatinous and haemorrhagic ceclcma 
matting adjacent glands together. More distant glands, secondarily impli- 
cated, are congested and greyish-red in colour. Bacilli are numerous in the 
early stages and also often occur in the spleen and blood. The liver and 
kidneys are congested, showing cloudy swelling and fatty change, and 
fibrinous thrombi may be present in tho Malpighian tufts. The spleen, which 
is two or three times its normal size, is hypericntic and often luemorrhagic. 
The meninges are very congested and haemorrhages may occur in the brain. 
Pneumonic plague starts as a broncho-pneumonia, but later may involve the 
entire lobe ; pleural ecchymoscs, congestion of the bronchial tree and 
involvement of the bronchial glands are characteristic. 

Symptoms. — The incubation period varies from 2 to 12 days, generally being 
three to four days. In severer infections there is a marked tendency toward 
septicaemia and in the types of pcstis major a sudden onset with chill or rigors, 
irregular high fever, nausea, vomiting, cardiac weakness and great mental 
prostration is characteristic. Splenomegaly and also haemorrhagic rashes 
may occur, hence the ancient synonym " black death." Nine clinical types 
have been desoribed. 

(1) Bubonic. — Prodromata include backache, pains in the limbs, and 
mental depression, but generally the onset is abrupt and the constitutional 
features severe. The blurred speech, reeling gait, and mental dullness 
may suggest alcoholic intoxication. Examination reveals fever, injected 
conjunctive, rapid soft pulse ; the urine contains albumin, and the blood 
count shows a moderate leucocytosis. On the second or third day a 
tender primary bubo appears, the affected group of glands (femoral and 
inguinal = 70 per cent. ; axillary = 20 per cent. ; submaxillary and 
cervical=10 per cent.) rapidly swelling to the size of a hen’s egg or larger. 
Pain is severe and suppuration generally occurs during the second week. 
Death usually eventuates between the third and fifth day ; with recovery 
the symptoms gradually ameliorate, but convalescence tends to be pro- 
tracted. Secondary broncho-pneumonia may occur, and the sequelae include 
sepsis, carbuncles, etc. 

(2) Septicemic. — The disease is rapidly fatal ; there may be spleno- 
megaly and Blight general enlargement of lymphatic glands, but no bubo. 
Frontal headache, fever and vomiting are characteristic, but in the severest 
cases there may be only a slight rise of temperature. Cutaneous petechiaa and 
melsena may be noted. The diagnosis is made by a positive blood culture. 
. v«) Pneumonic. — Chill and a rapid rise of temperature occur at onset, 
followed by headache, dizziness, pains in the limbs, clouding of conscious- 
ness, pam and tightness in the chest, with cough and expectoration of a 
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copious, sanguineous, watery sputum teeming with plague bacilli. Dyspnoea 
with cyanosis, crepitations, and possibly areas of diminished resonance are 
found. Cardiac failure is ooromon and death almost invariably occurs 
within four days. 

(4) Intestinal. — A rare form, described by Wilm in the Hong-Kong 
epidemic of 1896, as an intestinal disorder with vomiting, incessant purging, 
and liquid, offensive, bile-stained stools often mixed with blood. Buboes 
were absent, but pathological lesions were present in the intestine. 

(5) Cerebral. — In this type, which may resemble cerebral malaria, the 
mental hebetude characteristic of ordinary bubonic plague progresses to 
delirium, convulsions and coma. Definite plague meningitis has also been 
recorded, and may run a chronic course. 

(6) Cellulo-Cutaneous. — Carbuncles appear having a necrosed and 
ulcerated centre, with a hard edge surrounded by a red areola, sometimes 
covered with minute vesicles. The condition is distinguished from coccal 
carbuncle by the demonstration of Past, pestis. 

(7) Vesicular or Varioloid. — In this form the vesicles and pustules 
may be so abundant as to simulate varicella. Past, pestis is readily isolated 
from the vesicles. 

(8) Anginal or Tonsillar. — Cervical buboes may implicate the tonsils, 
or violent plague tonsillitis and pharyngitis, with secondary cervical adenitis, 
may arise from killing vermin with the teeth — a habit of Indians in Ecuador. 

(9) Abortive or Ambulatory ( Pestis minor). — Such cases are common 
in all epidemics : buboes develop and may suppurate or be absorbed without 
serious indisposition or fever, or the lymph glands may simply swell and 
become painful, associated with transient headache. 

Complications. — Acute bubonic cases may develop plague septicsemia 
or pneumonia with fatal results, or after the fever has disappeared the local 
buboes may become indolent and take many weeks to heal. Broncho- 
pneumonia and septic complications such as subcutaneous abscesses, cellulitis, 
adenitis and parotitis sometimes ensue. 

Diagnosis. — Bubonic plague early in an epidemic may need to be differ- 
entiated from climatic bubo, chancroid or syphilitic buboes, rat-bite fever, 
and possibly tularaemia. Gland puncture reveals bipolar bacilli on culture 
or in smears, the crucial test being transmission of plague to the white rat 
by smearing infective material on its skin. In pneumonic plague herpes 
is absent and the sputum is sanguinolent and water y, not viscid and rusty 
as in pneumonia : furthermore it is teeming with plague bacilli. Septicasmic 
plague is diagnosable only by positive hsemo-culture. 

Prognosis. — Pneumonic and pure septic$mic plague are practically 
always fatal. In bubonic plague the mortality rate is much higher in natives 
(75-80 per cent.) than in Europeans (25-30 per cent.), and axillary buboes 
are less favourable than inguinal ones. Positive hajmo-culture is of serious 
significance, and Liston showed that where the bacilli exceed 40 per 1 c.c. of 
blood, death almost invariably resulted. 

Treatment. — Prophylactic. — This consists essentially in the destruction 
of rats and fleas, in preventing their coming into contact with man, and 
in increasing individual resistance by Haffkine’s prophylactic vaccine, which 
gives an immunity lasting 6 to 12 months or more. The building of rat- 
proof houses and grain stores, rat destruction by poisoning and trapping, 



138 GENERAL INFECTIOUS DISEASES 

fumigation of ships with sulphur dioxide and hydrocyanic gas, and evacua- 
tion of infected villages and houses during epidemics aro all important 
measures in controlling the spread of plague. 

Curative— Bed rest, liquid diet, and careful nursing arc essential. Specific 
treatment, with large doses of antiplaguc serum intravenously during the 
first two days has been advocated (Ycrsin and Lustig), and more recently 
workers at the Haffkine Institute, Bombay, have produced a potent anti- 
plague serum from horses which is claimed to reduce the mortality from about 
62 per cent, to 25 per cent. Treatment with the sulphonaniidcs is under trial, 
and favourable results have been reported with sulphatliiazolc nnd sulpha- 
diazine. In Egypt, a combination of specific anti-serum therapy nnd sulphona- 
mide medication has resulted in an appreciable reduction in the mortality 
rate. The buboes should be treated by hot fomentations, kaolin poultice, 
or belladonna and glycerin applications with incision when suppuration 
occurs. Morphine may be necessary for the pain. Stimulants and cardiac 
tonics should be used early, and intravenous injections of dextrose mnv be 
of value. 


UNDULANT FEVER or BRUCELLIASIS 

Synonyms. — Malta or Mediterranean Fever ; Abortus Fever ; Brucellosis. 
Definition. — An endemic or epidemic disease characterised clinically by 
prolonged fever with a tendency to long wavy relapses, splenomegaly, 
transient painful swellings of the joints, neuralgia and secondary anremia. 
In Malta Brucella melitensis, conveyed in goat’s milk, proved the causative 
organism, but indistinguishable diseases of widespread geographical dis- 
tribution may be caused by the bovine and porcine strains of Br. abortus. 

-Etiology. — Undulant fever of caprine origin is endemic in the Mediter- 
ranean basin, and has a widespread geographical distribution. The indigenous 
population sometimes appears to have a certain immunity to the disease 
as in Malta, where the Maltese, prior to the boiling of goats’ milk by the 
garrison, were less affected than English soldiers and sailors. All ages and 
both sexes appear equally susceptible, and in Malta, at least, the disease 
proved more prevalent in the dry summer months. 

Bruce, in 1886, isolated Br. melitensis from cases of undulant fever 
and experimentally reproduced the disease in monkeys. Eighteen years 
later it was proved that infection was conveyed in goats’ milk. The organism 
causes a bacteriaemia and may be isolated from the blood, bile, fteccs, urine 
and milk . Primarily it is a disease of goats which, while themselves showing 
few symptoms, may yield a good quality milk containing large numbers 
of Br. melitensis. Other varieties include the bovine and porcine strains of Br. 
abortus, and are only distinguishable by agglutinin-absorption tests. The 
latter organism, which infects the chorionic cells, causes contagious abortion 
of swine and cattle, and produces a disease in man indistinguishable from 
undulant fever ; . it has been reported from the United States, Europe, 
Southern Rhodesia, South. Africa, etc., is of bovine or porcine origin, and is 
contracted from cow s milk or contact with carcases, infected animals or 
their excreta. 

i, 8 essentially a bacteriaemia and organisms 
y iso ated from the blood, spleen and lymph glands at autopsy. The 
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spleen ia constantly enlarged, averaging about 20 ounces in weight. Some- 
times the mesenteric glands appear swollen, but there is no ulceration of 
Peyer’s patches. The liver, kidneys and pulmonary bases Bhow con- 
gestion, and occasionally broncho-pneumonia and glomerular nephritis 
are found. 

Symptoms. — The incubation period is about 14 days, but may last a 
longer or shorter period. Monkeys develop fever five days after subcutaneous 
inoculation, and 15 days after ingestion of infected material. Five clinical 
varieties are recognised : (1) Ambulatory ; (2) TJndulant ; (3) Intermittent ; 
(4) Continuous ; and (5) Malignant. 

(1) Ambulatory or Mild. — In some cases the symptoms are so slight that 
infected persons go on with their work as usual ; in others there are slight 
fever and minor symptoms which disappear rapidly, serum tests alone 
indicating infection. Out of 525 dock hands examined by Shaw in Malta, 
79 gave positive agglutinin reactions, whilst 9 out of 22 of those specially 
tested showed the organism either in the blood or urine or both. Such cases 
constitute human carriers. 

(2) Undulant or Ordinary. — The onset is generally insidious like 
typhoid, and the symptoms often resemble those seen in other fevers, but the 
temperature chart is characteristic. Bouts of fever lasting two or three weeks 
alternate with periods of remission, so producing the typical undulant fever 
chart. Illness m the ordinary case last® three to four months, the extremes 
being three weeks to two years. The fever is often associated with profuse 
sweating, lassitude, secondary anaemia, debility and transient painful swelling 
of the joints resembling rheumatic fever, but not responding to salicylates. 
Enlargement and tenderness of the spleen and liver also occur, and neuralgic 
pains, especially involving the intercostal and sciatic nerve, are common. The 
tongue has a central white fur, and anorexia, flatulence, abdominal dis- 
comfort and constipation are often troublesome features. The leucocyte 
count is generally normal, but there is a relative lymphocytosis ; the urine 
may contain albumin. After running a more or less chronic course, the 
remissions become more prolonged, the febrile exacerbations less high, and 
recovery gradually ensues. No patient should be regarded as convalescent, 
however, until the temperature and pulse have been normal for at least a 
fortnight and all other symptoms have disappeared. Neuritis, debility and 
anaemia may persist for a considerable period. 

(3) Intermittent Type. — There is a swinging temperature resembling 
benign tertian malaria, a normal morning temperature being succeeded by a 
sudden afternoon rise to 105° F. or higher, accompanied by chilliness and 
a definite rigor; by evening the temperature falls again with drenching 
sweats. The condition is differentiated from malaria by the absence of 
parasites. 

(4) Continuous Type, — Here there is continuous fever for a period of 
from one to three months. 

(5) Malignant Type. — The patient is attacked suddenly with high fever, 
severe generalised pains, diarrhoea and vomiting. Broncho-pneumonia, 
cardiac weakness and a typhoidal state frequently develop, while hyper- 
pyrexia may percede death. 

Complications. — These include bronchitis, broncho-pneumonia, neuritis, 
parotitis, orchitis in the male and mastitis in the female. Purpura and 
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suppurative osteitis have also been described. Menorrhagia, abortion or 
premature labour may also result. 

Diagnosis. — The differential diagnosis includes the enteric fevers, acute 
rheumatism, malaria, kala-azar, tuberculosis, subacute bacterial endocarditis, 
thoracic lymph adenoma associated with the Pel-Ebstcin syndrome, amccbic 
abscess of the liver and occult pyogenic infections. Macroscopic agglutina- 
tion reactions arc of great diagnostic value after the first fortnight of fever, 
the serum being tested iu an ascending series of dilutions (1/25-1/1000) against 
dead Brucella emulsions. Absorption of agglutinin may be necessary to 
distinguish infections with Br. mclitcnsis and Br. abortus respectively. Blood 
culture in liver infusion broth is often positive for lir . and the 

period of examination should extend over a fortnight before reporting the 
result as negative. Br. abortus must be grown in an atmosphere of 10 per 
cent, carbon dioxide or, better still, 1 c.c. of suspected blood is iuoculated 
into the peritoneal cavity of a guinea-pig, culture from the peritoneal cavity 
being generally positive in about a week and from the spleen at a later date. 
Burnet’s intradermal test is frequently positive ; ic is characterised by the 
development of localised redness and oedema some six hours after macula- 
ion, the reaction lasting one to two days. 

Prognosis. — Mortality rates of from 2 to y per cent, have been recorded. 
Death generally results in malignant cases during tin* first three weeks of 
fever. At any time, however, fatal recrudescence may occur, a typhoidal 
state, broncho-pneumonia, cardiac failure and hyperpyrexia being grave 
signs. Chronic cases may present great debility, emaciation, anaemia and 
neuritis. 

Treatment. — Prophylactic. — Laboratory workers should be very careful 
in handling Brucella cultures for, as in tularaemia, infection is easily acquired. 
Adequate boiling of goats* milk renders it safe, but its prohibition in endemic 
centres and the destruction of infected animals are more effective. Cream 
and cheese may also convey infection. In the case of B. abortus the 
disease may arise from cows’ milk or the carcasses or excreta of bovine® 
and porcines. 

Curative. — Careful nursing and a nourishing dietary which should include 
milk puddings, eggs, fish, fruit juice, yeast and other vitamin-containing 
foods, are desirable. Cool sponging is indicated whenever the temperature 
exceeds 103° F. Specific therapy is still under trial. Anfci-undulant fever 
serum has been favourably reported on, as has also immune-transfusion in 
the form of a direct transfusion of 500 c.c. of compatible blood from a recovered 
case. Autogenous vaccines and “ brucellin ” are of doubtful value. A course 
of sulphanamide terminates the fever in some cases, but recurrences are not 
infrequent. Cures are recorded following T.A.B. vaccine intravenously, com- 
mencing with 50 millions and working up to 250 millions, injections being 
given every fourth day. Various symptoms and complications, such as 
sleeplessness, headache, arthritis and oxchitis, should be treated as they arise. 

BABTONELLOSIS 

Twp clinical forms of Bartonellosis are now recognised, namely, (1) Oroya 

a X i^ xr ch there “ a S e ? eraHsed infection with Bartonella bacillifomis ; 
and (2) Verruga peruviana, in which there are local lesions iu the skin. 



OROYA FEVER HI 

Oroya Fever 

Synonyms.— La Maladie de Carrion; Carrion’s Disease; Generalised 
Bartonellosis. 

Definition. — An acute infectious disease caused by Bartonella baciUi- 
formis, characterised by irregular remittent fever, headache, tenderness over 
the bones and a severe anaemia of megalocytic type ; fatalities are frequent. 

etiology.— Oroya fever is limited to valleys on the western slopes of the 
Peruvian Andes between 1800 and 9000 feet. Both sexes are susceptible and 
children may be attacked. Carrion (1885) inoculated himself from a verruga 
nodule and died of Oroya fever a month later. Barton (1909) found rod-like 
organisms in the red cells in this disease ; they were also numerous in the 
endothelial cells of the lymphatic glands. Noguchi (1926) cultured the 
organism and subsequently experimentally infected monkeys, the susceptible 
ammak developing a condition like Oroya fever, the most resistant ones, 
lesions of verruga peruviana only. The disease is most prevalent from 
January to April, when insect life is most plentiful. Transmission is probably 
by sand-flies of the species Phlebotomus noguchi and P. verrucarum. 

Pathology. — The skin is yellow, the lymphatic glands, liver and spleen 
are enlarged, and the long bones filled with red marrow. The heart shows 
fatty degeneration, the liver zonal necrosis, while endothelial cell hyperplasia 
is common. Petechial kaemorrhagea occur in the skin and Berous sacs. 

Symptoms. — The incubation period is about three weeks, the onset 
being fairly rapid with malaise and headache. Irregular remittent fever 
somewhat similar to paratyphoid, pains in the joints and tenderness over 
the long bones are characteristic, while the spleen and lymph glands may be 
enlarged. Grave anaemia of haemolytic megalocytic type rapidly develops, in 
the severe cases the red cells falling as low as 1,000,000 per cm The 
colour index often exceeds 1-0, and polychromatophilia, poikilocytosis, 
normoblasts, erythroblasts and even megaloblasts are evident in blood 
smears. The indirect van den Bcrgh reaction shows hyperbilirubinaemia. 
Unlike pernicious anaemia it presents a marked leucocytosis with a shift to 
the left, myelocytes and meta-myelocytes being present, lymphoblasts, 
Turck cells and the Beider type of lymphocyte are also common (Monjl and 
WeiBB). (Edema of the legs, cardiac murmurs and retinal haemorrhages may 
occur, while haemorrhagic manifestations of the skin and gums, and coma 
with subnormal temperature are met with in severe cases. The acute stage 
of the illnesB lasts some two weeks, and may either terminate fatally or pass 
on into the eruptive stage with chilblain-like nodules, i.e. verruga peruviana. 

Diagnosis. — The rod-shaped bacilli are only demonstrable in the blood 
smears in severe infections, and Noguchi preferred culturing Bartonella 
badlliformis for thi3 reason. The limited geographical distribution and the 
rapid onset of a febrile megalocytic anaamia are important features in diagnosis, 
but malaria, paratyphoid, rheumatic fever and tuberculosis may need to be 
differentiated. 

Prognosis. — A great variation in the intensity of the infection in different 
patients is noted. Mild cases recover, but in well-established cases of Oroya 
fever the mortality rate is from 30 to 40 per cent. 

Treatment. — Sand-fly bites should be avoided by sleeping under netting 
having a 22-to-the-inch mesh. 
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Specific treatment with an aTseno-antimony compound, Sdt. 386B, is 
now available. This drug, introduced by Kikuth, is given intravenously in 
a dosage of 0- 1-0-3 g. on three or more occasions. Bartonella rapidly dis- 
appears from the blood, and the antenna improves. In some cases a total of 
6*7 g. was tolerated without untoward effect. 


Verruga Peruviana 

Synonym. — Localised Bartoncllosis. 

Definition. — This is the eruptive stage of Oroya fever in which host 
resistance is high ; miliary and nodular lesions may result which show’ 'a 
marked tendency to ulceration and htemorrhage. 

Astiology. — The disease may be transmitted by local inoculation from 
monkey to monkey, and Noguchi has successfully cultured Bartonella bacilli- 
formis from the local lesions. Only specially susceptible animals show the 
systemic manifestations associated with Oroya fever. 

Pathology. — The pathological lesion is a very vascular, infective granu- 
loma showing a marked tendency to ulceration and htemorrhage. The endo- 
thelial lining of both lymphatics and capillaries proliferates. Plasma cells and 
fibroblasts appear in an cedematous, delicate reticulum containing numerous 
blood vessels around which angioblasts undergoing mitosis may accumulate ; 
the late appearances may simulate fibrosarcoma. 

Symptoms. — The incubation period varies from two to five weeks, when 
rheumatic-like pains develop in the limbs and joints associated with moderate 
fever which generally subsides within a few days. Subsequently an eruption 
of tubercles and nodules occurs. The miliary type of lesion commences as a 
red macule which gradually develops into a flat or pedunculated wart-like 
structure about the size of a small pea ; the lesions occur most frequently on 
the face and extensor surfaces of the arras and legs, but similar ones may 
involve the raucouB membranes of the eyes, nose, pharynx and larynx, 
giving rise to cough, hoarseness, epistaxis and even sudden death. The 
nodular type of lesion may attain the size of a chestnut ; these tumours often 
ulcerate, forming large, bleeding, fungating masses situated in the flexures 
of the joints and appearing in successive crops. Little difficulty is experienced 
in diagnosis and fatal results are rare, though the disease may last two to 
three months. 

Treatment. — When the nodules ulcerate they should be dressed with 
antiseptics, and if they undergo necrosis or haemorrhage severely they may 
be excised. Intravenous injections of Sdt. 386B, should be administered. 

N. Hamilton Fairley. 


PNEUMOCOCCUS INFECTIONS 

Lobar Pneumonia (see p. 1245). 
Broncho-Pneumonia (see p. 1256). 

BOTULISM (see p. 429). 
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B. DISEASES CERTAINLY, OR ALMOST CERTAINLY, 
OR POSSIBLY DUE TO FILTRABLE VIRUSES 

INTRODUCTION (see pp. 8-9) 

THE COMMON COLD 

Synonyms. — Acute Coryza ; Cold in the Head. 

Definition. — An inflammatory process affecting the upper respiratory 
tract in which the air sinuses and tubes in connection therewith may also 
be involved. 

^Etiology. — Colds are very common in the damp variab le weather of 
the autumn, winter and spring in temperate climates. Susce ptibility to 
infection tends to diminish with age, yet shows great variation amongst 
different individuals and even in the same individual under different con- 
ditions. Both sporadic and epidemic *iorms are met with, and infection 
may spread through a community with great rapidity. Amongst important 
predisposing causes are freq uent chang es.oLatmosphere, as by entering and 
leaving hot, stuffy, ilbventilated, crowded jooms; t£e presence of a focus 
of chronic infection, in the' upper respiratory tract, e.g. adenoids, infected 
tonsils and' chronic cranial sinusitis ; structural anomalies which interfere 
with free ventilation of the nose, e.g. deflected septum, and polypi ; and 
chronic irritation of the mucosa by smoke, dust o r ch em icals in sprays, etc. 
Very little is known of the exact pathogenesis, But there would appear 'to 
be at least two factors. A filtrable virus seems to be primarily responsible, 
aided by other organisms which set up a secondary infection, either severally 
or together. The virus is air born e, and spread w by droplets expelled from 
the nose and naso-pharynxT by sneezing, , speaking, ..coughing, etc. The 
portal of entryjs the nasal or pharyngeal mucosa and, possibly, the con- 
junctival siic ; infection develops locally via the submucous lymphatics 
to neighbouring areas, all or one of which may bear the brunt of the in- 
flammation, the resulting clinical picture being an acute r hini tis, sinusitis, 
pharyngitis, laryngitis or tracheitis. The secondary infection may be by 
organisms already present as normal inhabitants on the inflamed mucosa, 
e.g. pneumococcus, streptococcus viridans or micrococcus catarrhalis; or 
pathogenic bacteria generally conveyed by droplet, e.g. hsemophilus influenzae, 
streptococcus hsemolyticus, staphylococcus pyogenes. It is imp.qssible.Jo 
be dogm atic as to which signs and symptoms are consequent on the primary 
~~ or- the secondary infection respectively ; it may be that variations in 
symptoms and the degree of the accompanying toxaemia in different in- 
dividuals in the same epidemic are due to variations in the secondary infec- 
tion-.— Local infection induces vasodilatation and oedema in the "spongy ’sub- 
mucous tissues and engorgement of the mucosa, with outpouring of mucoid 
secretion, which soon becomes muco-purulent in character. The swelling 
may cause obstruction to the outlet of an air cell, particularly in the ethmoid 
or sphenoid, or to the duct of the frontal sinus ; absorption of air behind 
such an obstruction may be responsible for a “ vacuum headache,” or if 
the. Eustachian tube is involved to deafness and.vertigcT;. when an air sinus 
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is implicated in the inflammatory process and its opening is obstructed, 
local pain and “ distension headache ” are prone to follow. 

Clinical Features. — The igcpba,tipn period varies considerably but is 
usually between 12 and 48 hours ; sit would appear to be shortened by chilling 
of the body or exposure ~£o wet. The first symptom is often a stuffiness in 
the nose, which is soon accompanied by a pricking .sensation ana '|imezing ; 
a profuse discharge, at first mucoid but which within 12 hours becomes 
mucopurulent,' "may lead to excoriation of the anterior nares. Taste and 
smell are impaired. Pharyngitis and tonsillitis are common, and there may 
be some follicular exudate on the tonsils. If the inflammation spreads to 
the larynx, the voice becomes hoarse, and a t tracheitis will induce a painful 
irritating cough which may be paroxysmal, especially at night, and retro- 
sternal soreness. Symptoms are confined in the main . to the respiratory 
tract. Constitutional disturbance is usually slight, though in some epidemics 
the temperature may reach 102° F. for 48 horns. In such cases pam in the 
back and limbs, and a sense of exhaustion may be experienced. The catarrh 
slowly subsides, and the patient is usually free from symptoms in from, 4_ 
to,7_days. Immunity is shortlived. 

Complications and Sequela. — When these arise, they are consequent 
on the secondary infection. Some suffusion of the conjunctiva is common. 
Herpes around the nostrils and on the lips may be extensive during the acute' 
stage. Suppuration in the accessory sinuses or an acute otitis .media may 
occur. Bronchitis, especially in those patients liable to that disease, may 
flare up and persist for a long time. Bronchopneumonia is the most serious 
complication, and not a few cases ''of "pulmonary t ube rculosis- follow a 
“ neglected cold.” 

Treatment. — P rovhyiactic. — T he avoidance of infection in the com- 
munity is well-nigh impossible, but much may be done by efficient ven tila- 
tion and fresh air. When knowingly exposed to infection, it is a good rule 
to keep the mouth shut as far as possible, and on leaving some individuals 
have faith in taking a pinch of snuff into each nostril. A full dose of quinine 
. is certainly sometimes of value when symptoms threaten : e.g. liq. quinines 
ammon., min. 120, tinct. opii camph., min. 60, spir. ammon. aromat., min. 60, 
'• iu half a tumbler of water ; which may be repeated in 4 hours if necessary. Stock 
anti-catarrh vaccine undoubtedly has a prophylactic value in some seasons ; 
though the results of inoculation may appear encouraging through one 
winter, they may be disappointing the next, or vice versa. If inoculation 
is to be employed in this country it is recommended that four doses (|, £, 
$ and 1 c.c.) of the St. Mary’s Hospital vaccine should be given subcutaneously 
at weekly- intervals during September, followed by 0*5 c.c. once a month 
throughout the winter. In those patients in whom recrudescence, relapse 
or repeated re-infection appear to be associated with a chronic inflammatory 
focus in the upper respiratory tract, that focus should be eliminated by 
surgical means ; in these conditions vaccine therapy is not included in the 
first line of attack. 

. Discharge from the nose and throat during the first 48 hours is highly 
infective; handkerchiefs, pillow-cases and other materials likely fcPbe 
soiled should be soaked in disinfectant. 

General. — Though, isolation is, in theory, admirable both for the pro- 

ection of the patient and for limiting the spread of the disease, in practice 
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it can be enforced but seldom. If there is much constitutional disturbance, 
if the patient suffers from the frailty of old age, or active pulmonary disease, 
or diabetes mellitus, or subacute nephritis, or heart failure, the common 
cold must be taken seriously and the patient confined to bed until free from 
symptoms for 48 hours. 

Treatment is entirely symptomatic. In the early stage stuffiness of the 
nose and throat may be relieved by inhalation for 10 minutes from a jug 
containing boiling water § pint and cold water | pint (or a pint of boiling 
•water allowed to stand for 7 minutes), Jr.Jjenzoini co., mi n. 60 , and menthol 
gmJL-This should not be done just beforethe patient goes out of doors. 
~A.s.olution of 2 perjient. silyer mtrateor colloidal silver may be used as a spray. 
Amphetamine (benzedrine) and ephedrine may give temporary relief to 
symptoms by shr inkin g the congested nasal mucosa ; they should not be used 
to excess. Hoarseness of voice and the retrosternal soreness of tracheitis may 
be helped bylocal counter ; irritation ; a piece of active mustard plaster the size 
of half a crown applieffto either side over the thyroid cartilage for 20 minutes, 
or heat in some form, may serve to restore a lost voice. Diaphoresis is 
encouraged by aspirin, Dover’s powder and a, hotdrink.at ..bedtime. Drugs 
of the 8nlphonamide" group should not be administered as a routine ; only 
when a pyogenic complication develops should the appropriate drug be 
given, and in full dose. 

Hordek. 

A. E. Gow. 


MEASLES 


Synonym. — Morbilli. 

Definition. — A specific highly infectious fever, characterised by catarrh 
of the respiratory passages, the presence of Koplik’s spots on the buccal and 
other mucous membranes, a distinctive widespread papular eruption on the 
skin and a special liability to pulmonary complications. 

Etiology. — Measles is of world-wide distribution. Both sexes are equally 
liable. It is extremely infectious, and there is little evidence that natural 
imm unity .ever occurs, but a temporary active immunity may be acquired 
during epidemics without an overt attack. When introduced among un- 
protected communities it spreads with appalling rapidity to persons of all 
ages, and causes many deaths. More than half the attacks of measles occur 
in the first 6 years of life, and seven-eighths of all cases occur in children 
under ten. There is a temporary passive immunity of the newborn child, 
possibly due to transmitted maternal immunity, which gradually wanes after 
the first 8 months, and infants under 6 months rarely take the disease. Early 
incidence is most pronounced in poor and crowded communities ; among the 
middle classes it is delayed to school age or later. When measles occurs in a 
pregnant woman abortion or premature delivery often results, and the infant 
may also exhibit the rash, usually in the same stage as the mother ( Congenital 
Measles). The disease is endemic in large cities, and cases are numerous from 
December to March, again increasing in May and June. Epidemics recur 
every two or three years, and every tenth year an especial incidence is said to 
be noticeable. 

The virus resides in the secretions of the respiratory tract and direct 
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infection is the rule, very intimate contact is not essential. Infectivity may 
be present 5 days before the appearance of the rash, possibly longer, and 
then rapidly declines. Only on rare occasions do intermediaries convey 
the infection, and rooms and fomites do not retain it for more than a short 
period. There is no evidence incriminating water, milk or other articles 
of food. 

Pathology. — The causal agent is a filter-passer, and evidence accumulates 
that it is a virus. A small mplococcus, isolated by Ruth Tunnichff, which 
forms green colonies on blood-agar, was at one time suspect. The disease has 
been reproduced in man and monkeys by inoculation with blood, bronchial 
secretions or tears. The infective agent can be cultivated in chick embryos. 
The moat striking visceral change is broncho-pneumonia. Secondary infections 
chiefly with haemolytic streptococci are common. Catarrhal or ulcerative 
laryngitis may be found. The bronchial glands are inflamed and the lym- 
phoid aggregations of the small intestine may be very conspicuous. Active 
tuberculous lesions are not uncommon. 

Symptoms. — Incubation . — The rash appears on the fourteenth day of 
infection, sometimes a day earlier or a day later, but it may be delayed in 
patients who have been injected with the serum of convalescents. This 
interval is more constant than that which elapses between infection and the 
first catarrhal symptoms. Reckoning to the onset of fever and catarrh 9 or 10 
days usually pass. In some cases the incubation period is slightly febrile and a 
transitory feverish catarrh with fleeting rash has occurred even a few hours 
after exposure to infection (Goodall’s illness of infection). A polynuclear 
leucocytosis is characteristic of the incubation stage. Slight enlargement of 
the cervical, inguinal, axillary and other glands may precede the eruption. 
Koplik’s spots on the buccal mucosa may precede the rash by 2 or 3, some- 
times by 5, days. Prodromal rashes are not uncommon ; a precocious macular 
eruption is the commonest, but a punctate scarlatimform erythema is the 
most important, since it simulates scarlet fever. It is apt to appear on the 
second day of invasion. An urticarial rash may also occur. 

Invasion . — This is characterised by catarrh of the respiratory tract, 
fever and the outbreak in the mouth of Koplik’s spots. It culminates in 
the appearance of the skin eruption. Sneezing, irritating cough, watery 
eyes and conjunctival injection are the early signs. There is chilliness, and 
the temperature may reach 103° F. by the end of the first day. Photophobia 
and sharp diarrhoea may occur. In the early stage of invasion slight blotchi- 
ness of the skin about the mouth and nose may be evident. The cutaneous 
rash usually appears on the fourth day, "and a deceptive remission of symptoms 
and fall of temperature sometimes occur just before its outbreak. In some 
instances laryngeal symptoms are marked during the invasive stage, and 
give rise to suspicion of diphtheria ; exceptionally, catarrh is insignificant, 
and an attack of severe simple tonsillitis is simulated. 

Koplik s spots are of great importance in the early diagnosis, since they 
are recognisable some 72 hours before the rash, with the appearance of which 
they rapidly disappear. They are minute superficial specks of a bluish-white 
tinge, and show a tendency to aggregate into small clusters or granular 
patches. lheir common site is on the inner aspects of the cheeks, opposite 
the line of apposition of the molar teeth; but they may be more widely 
scattered over the buccal mucous membrane, on the inner surfaces of the 
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lips, and on the conjunctivas. There is evidenceth at they also occur on the 
mucosa of the colon. Sometimes they are surrounded by bright red areolae. 
In addition, the mucous membrane of the mouth becomes congested and 
dusky, and a decided blotchy enanthema may here precede the cutaneous 
eruption. 

Period of eruption . — With the approach of the rash the symptoms become 
aggravated. The temperature (Fig. 4) rises sharply, it may be to 104° or 
105° F. The hurried respiration and slight cyanosis may suggest broncho- 
pneumonia. Diarrhoea may persist, 
and sometimes urinary irritation is 
noticeable. The nasal and con- 
junctival discharges become more 
purulent. The eruption makes its 
first appearance about the brow, 
behind and below the ears, and in 
the circumoral region. Barely, it 
appears first on other parts, such 
as the buttocks, thighs or wrists. 

It spreads rapidly, sometimes after 
a short hesitation, over the face, 
neck, trunk and extremities, and 
is usually fully out on the fifth or 
sixth day of the attack. Small 
brownish macules are the first 
elements, but they soon become 
papular, and show a tendency to 
fuse into groups with irregular 
sinuous outlines. Profuse eruptions 
may become confluent on the face, 
neck, back and extensor aspects of 
the limbs. Petechial hsemorrhages 
in the rash are not uncommon. 

The skin is usually moist and 
exhales a peculiar musty smell. 

Barely, it is hot and dry. Itching or 
burning sensations may accompany 
the rash. The eruption fades in 
the order of its appearance, and 
usually disappears in the course of 
two or three days ; but brownish 
Btaining may persist for some time, particularly on the back. A fine 
branny desquamation speedily follows. At its first appearance, the rash 
may fail for a time to spread ; retrocession is also sometimes observed. A 
badly developed and retarded rash is characteristic of some severe attacks, 
and in asphyxial states the rash may be quite cyanotic. As the rash develops, 
the temperature continues to rise, reaching its maximum with the c limax of 
the eruption in from 24 to 48 hours. When the rash begins to fade, the tem- 
perature falls more or less abruptly by a crisis which is rather prolonged. The 
pulse-rate is increased in proportion to the fever, but the respiration is dis- 
proportionately rapid. The catarrhal symptoms also reach their greatest 
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intensity at the height of the eruption. Headache, slight delirium, insomnia 
and a feeling of intense wretchedness are characteristic of this period. The 
throat may be sore, the buccal mucous membrane show an intense catarrh, 
and the glands at the angle of the jaw become tender. The tongue at first is 
heavily coated, but before long red papillae are evident, and when peeling is 
complete a clean, red papillated tongue, very like that of scarlet fever, may 
often be seen. With the crisis rapid amelioration of all symptoms should 
occur. 

The blood now shows a leucopenia with a high percentage of large 
lymphocytes. All complications induce a polynuclear leucocytosis. 

The urine presents the ordinary febrile characters. Transitory albumin- 
uria may occur. Ehrlich’s diazo-reaction is nearly always present, and is 
most marked when the temperature begins to fall. An acetone reaction is 
obtained in most cases. 

Varieties. — Attacks may be mild or severe. Some of the mildest attacks 
are abortive, the rash failing to appear, and only Koplik’s spots giving a 
clue to the disease. Severe attacks are classified as toxic, pulmonary and 
haemorrhagic. The toxic type includes those cases in which the patient may 
succumb during the eruptive period without evident complication. HI* 
defined rashes, high fever, muscular tremor, delirium, dyspnoea and circulatory 
failure are characteristic features. In the pulmonary type the infection falls 
with especial stress upon the lungs. The temperature is high, the respirations 
rapid and hissing, and the condition suggestive of slow asphyxia. Consolidation 
of the lungs cannot be detected, but rhonchi are present everywhere, accom- 
panied by fine crepitations. A stuporose condition may precede death or 
terminal convulsions may occur. The true hcBmorrhagic type of measles is 
rare. The patient may bleed from the mucous membranes with haemorrhages 
into the skin and subcutaneous tissues. Recovery takes place in some instances. 
Haemorrhage into the rash has not the same grave significance. 

Complications. — These are numerous, but those involving the respiratory 
tract, the middle ear and the bowel are the most important. 

Laryngitis may accompany the onset, develop during the eruption, or 
appear early in convalescence. Arising in the invasive stage it may simulate 
laryngeal diphtheria. Laryngitis is more common during the eruptive period, 
and may persist for some days — it may be complicated by laryngeal ulcera- 
tion, sometimes by oedema of the glottis; but necrosis of the laryngeal 
cartilages and abscess formation are rare. Severe laryngitis developing during 
convalescence should always arouse suspicion of diphth eria . 

Bronchitis is often present during the eruptive stage, but broncho- 
pneumonia is a much more serious complication, and is a common cause of 
death. Its incidence is favoured by climatic conditions, overcrowding and 
contact with similar cases. It is generally attributed to secondary pneumo- 
coccal or streptococcal infection ; but, especially when occurring early in the 
infection, it is rightly regarded as due to measles itself. This early broncho- 
pneumonia is associated with a high temperature (Fig. 5) and considerable 
toxaemia. It is sufiocative in type, and the lung signs are rather those of 
capillary bronchitis than of consolidation. During the eruptive stage, broncho- 
pneumonia should be suspeoted if the temperature fails to fall with subsidence 
ot tiie rash, and the pulse remains quick and respiration rapid. It may clear 
up m a week or ten days, but often persists for weeks, or relapses! The 
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temperature oharfc often shows remarkable daily remissions and exacerbations 
which may lead to suspicions of tuberculosis. The mortality is serious, since 
one-third or one-half of the children attacked are said to die. Feeble infants 
succumb rapidly, and in those who recover convalescence is protracted. 
True lobar pneumonia is uncommon. Massive collapse of the lower lobe of a 
lung has been described ; its onset is sudden with intense dyspnoea, cyanosis 
and cardiac failure. It is distinguished from pneumonia by the feeble- 
ness of the breath sounds, upward displacement of the diaphragm and 
dislocation of the heart towards the affected side. Rarely mediastinal and 
subcutaneous emphysema have occurred. Effusions into the pleura have 
been noticed in some epidemics, and empyema may follow. Fibrosis of 
the lung and bronchiectasis often originate in the broncho-pneumonia of 
measles. 



Rheumatic arthritis with pericarditis, endocarditis and sometimes chorea 
have been observed. 

Blepharitis and phlyctenular ulcers are co mm on sequels. In cacheotic 
children intense conjunctivitis may lead to ulceration and even perforation 
of the cornea. 

The stomatitis of measles occasionally becomes ulcerative. A gangrenous 
inflammation (noma) may attack the Ups, cheeks, vulva or other parts. A dis- 
coloured patch appears on the mucous membrane and quickly ulcerates, extend- 
ing both in depth and breadth. A zone of inflammatory induration surrounds 
the lesion, and a fetid odour is given off. Noma is terribly destructive both 
to soft parts and bone, and is very fatal: It occurs in debilitated children, 
and is attributed to secondary infection. Vincent’s spirilla and fusiform 
bacilli are often present. It is said to be sometimes due to the Klebs-Loeffler 
bacillus. Pronounced leucopenia may accompany it. 

Otitis media is frequent. It may be catarrhal or suppurative ; the 
suppurative form is more common in children, and is responsible for much 
chronic ear disease. Mastoid inflammation may occur, and deafness may 
result. J 
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Cutaneous eruptions of eczematous, impetiginous or pustular type 
are common. Sometimes they are widespread, and very resistant to 
treatment. 

Enlargement and suppuration of the cervical glands, entero-cohtis and 
ascites are rarer complications. 

Encephalo-myelitis of a demyelinising or of an acute haemorrhagic type 
(see p. 1605 ) may occur towards the end of the first week, with a course 
which is either rapidly fatal or tends to spontaneous recovery. Meningeal 
symptoms or convulsions may signalise its onset. Hemiplegia, aphasia, 
coma or mental defect are rare. Myelitis, sometimes of the ascending form, 
has been known to occur ; also symptoms suggestive of disseminate sclerosis. 
Sometimes the cranial nerves are attacked. Paralysis of extra-ocular muscles, 
papilloedema and optic atrophy have all been encountered. The peroneal 
type of muscular atrophy may follow measles. 

Measles especially favours the activation of tuberculous foci hitherto 
latent in the bronchial glands or elsewhere. Caseous broncho-pneumonia, 
miliar y tuberculosis of the lungs, or general tuberculosis with meningitis may 
follow immediately or occur after a quiescent period. Measles often occurs 
in close association with whooping-cough, diphtheria and scarlet fever. 

Relapse in measles is rare. Second attacks, although uncommon, 
undoubtedly occur, and some unfortunate individuals appear never to 
acquire any lasting immunity. Fourth, and even seventh, attacks are 
known. 

Diagnosis. — In the prodromal stage, measles may be mistaken for 
ordinary naso-pharyngeal catarrh or even tonsillitis. If laryngitis is pro- 
nounced, and the child croupy, diphtheria may be simulated. Mastoid opera- 
tions, excision of the tonsils and of the appendix sometimes are performed 
precipitately before the true nature of the infection is recognised. Febrile 
symptoms and loss of weight during the incubation stage may be erroneously 
attributed to tuberculous infection. The prodromal scarlatiniform rash may 
lead to confusion with scarlet fever. These errors may be avoided by bearing 
in mind the possibility of measles, inquiring for possible exposure to infection, 
and particularly by a careful search for Koplik’B spots, and shottiness of 
the posterior cervical glands. The pre-eruptive fall of temperature and 
recession of the catarrhal symptoms before the appearance of the rash should 
be bonie in mind, and not lead to premature relaxation of precautionary 
isolation. 

In the eruptive stage, the fevers with which measles may be confused are 
rubella, small-pox, and perhaps typhus. 

Rubella is distinguished by the trivial nature and brevity of its prodromal 
symptoms ; the slightness or absence of catarrh and cough ; the insignificant 
fever ; the absence of Koplik’s spots and of stomatitis ; and the presence of 
tender enlargement of the posterior cervical, mastoid and occipital glands. 
The rash of rubella is smaller, pinker and more discrete ; but a scarlatiniform 
stage may supervene. The patient never feels or appears so ill as in ordinary 
measles. A previous attack of ordinary measles generally excludes that 
disease. 

Small-pox may be heralded by a prodromal rash of morbilliform character, 
which may have a similar distribution to that of measles, save perhaps on 
the face. Catarrh, stomatitis and Koplik’s spots, however, are absent, and 
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the onset is more abrupt, and more likely to be signalised by such symptoms 
as backache, acute shivering, vomiting and prostration. 

Measles may, on the other hand, be mistaken for the early eruptive stage 
of small-pox, for in both an illness for a few days may precede the appearance 
of a papular rash on the face and upper parts of the body. Catarrh, Koplik’s 
spots and distribution of the rash about the ears, circumoral region, 
and margins of the hairy scalp are in favour of measles. The temperature, 
too, continues to rise until the maximum efflorescence, whilst that of small-pox 
falls with the appearance of the rash. As the rash develops, the shottiness 
of the small-pox papules and the peculiarities of their distribution and 
evolution become apparent. 

Typhus fever may be simulated by measles when the rash of the latter 
is receding and dusky, and lung complications are present ; but the rash of 
typhus rarely invades the face, which is always affected in measles. The 
Weil-Felix reaction also is valuable. 

Septic rashes in scarlet fever are often morbilliform ; but their distribution 
does not conform to that of the measles rash. Serum rashes, food rashes 
and drug eruptions may assume a measly character ; but these rashes often 
prove to be polymorphic when the whole body is examined, as it should be, 
and, besides, other signs of measles are wanting. 

The macular syphilide is distinguished by the absence of respiratory 
catarrh and of Koplik’s spots. History of exposure to venereal infection, a 
chancre and the accompanying throat symptoms afford a clue. The 
Wassermann test should be employed. 

Prognosis. — In different epidemics the death-rate may vary from 1 or 2 
to over 50 per cent. Measles is most fatal to infants and young children, 
70 per cent, of the mortality occurring in children under 3 years of age. 
After the fourth year the death-rate is low. Rickets, tuberculosis, congenital 
syphilis, malnutrition and chronic bowel complaints are unfavourable factors, 
and the disease is more fatal among the poor. In the cold season of the year 
the tendency to respiratory complications is more marked. When the in- 
fection occurs in conjunction with whooping-cough or chronic lung disease 
the mortality is high. Diphtheria is apt to assume the laryngeal form, and 
is an especially fatal complication. Considerable toxaemia with high fever, 
cyanosis, muscular tremor and diarrhoea point to a severe attack. Laryngitis, 
capillary bronchitis and broncho-pneumonia arc serious. Cerebral symptoms, 
such as prolonged stupor or convulsions, are of bad augury. Remarkable 
recovery has been noticed in some cases of ascending myelitis. 

Treatment. — Prophylactic. — Measles is chiefly disseminated by schools. 
The difficulty in controlling outbreaks of measles arises from the fact that 
it is extremely infectious, and the infectivity is present in virulent form for 
4 or 5 days before the rash appears. Notification and school closure have 
been tried with poor results. The best method is to make provision for the 
early recognition of suspicious symptoms in contacts or to exclude those 
who have not had measles previously, for a period covering the ninth to 
the sixteenth day after the occurrence of the first case. 

In the home, when measles occurs those who have had the disease need not 
be excluded from school — save from infant classes, but those presumably 
susceptible should either be excluded for over 16 days from exposure to 
infection, or, if allowed to attend, be subjected to daily examination. 
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In ward outbreaks children who have not had measles should be pas- 
sively immunis ed and if possible isolated, or, at all events, segregated in small 

^ Serum prophylaxis . — Intramuscular injection of the blood serum of 
healthy convalescents from measles into susceptible contacts produces a 
passive immunity, which lasts about a month. Injection during the first 
5 or 6 days of the incubation period prevents measles if the dose is 
adequate. Injection after the sixth and before the ninth day will modify 
the severity of attack, and allow the development of an active immunity 
which is lasting. 

The dose is 2 c.c. for each year of a child’s age up to a maximum of 10 c.c. ; 
more is needed for adults or if the serum is injected late. In children under 
3 years of age it is better to prevent the attack altogether. The most potent 
serum is obtained from the sixth to the ninth day after defervescence. The 
donor must be free from syphilis, malaria and tuberculosis, and must not 
be incubating any other infectious disease. The serum of adults, presumed 
to have had measles, but not recently, is of some value, but the dose should 
be doubled. A placental globulin extract has been prepared for use in the 
same way. 

If measles follows the subcutaneous injection of immune serum the rash 
fails to erupt at the site of injection ; this is the Debre phenomenon. Immune 
serum does not blanch the developed rash. A disquieting feature is the 
occasional occurrence of infective hepatitis after the administration of 
convalescent measles serum, sometimes after so long a interval as 3 
months. 

Systematic taking of temperatures and examination for Koplik’s spots 
and catarrh facilitate early detection of the disease, when patients are under 
close observation. The wilful exposure of children to the contagion of 
measles is unjustifiable, as the nature of the resulting attack can never be 
predicted. 

Sixteen days’ quarantine from the date of last exposure to infection is 
usually deemed sufficient, but, owing to the trivial nature of the prodromal 
symptoms it is better, in the case of schools, if quarantine is imposed at all, 
to allow a period of 3 weeks to elapse, especially if serum prophylaxis has been 
attempted. Convalescent patients in the absence of complications are quite 
free from infectivity at the end of a fortnight from the appearance of the rash. 

Curative.— The patient must be confined to bed during the febrile, and 
also - during the prodromal stage, if this is recognised in time. The sick-room 
should be kept at a temperature of 60° to 65° I?., and ventilation effected by 
means of open windows ; an open fire is also an advantage. The photophobia 
calls for the avoidance of direct light. Clothing should be light and consist 
of a flannel or woollen nightdress ; this is sufficient to prevent chill, allows 
the respiratory muscles full play, and encourages the evaporation of perspira- 
tion. btrict attention should be paid to cleansing the mouth and teeth, and 
the regulation of the bowels. During the febrile stage the diet should be 
restneted to milk, diluted if necessary with barley water. Tea may be allowed, 
and hint juices or bailey water given to assuage the thirst. 

l'wice a day during the febrile period the patient should be washed with 
> but should the attack assume a toxsemic form, accompanied by 
High fever and delirium, cold sponging or the use of the cold pack is advisable. 



MEASLES 


153 


Amidopyrin, given early, is said to abort the disease but may induce 
agranulocytosis. The hot mustard bath, is useful for children when pyrexia 
is accompanied by indications of circulatory failure. 

Laryngitis in the early stage is relieved by steam and the use of a simple 
expectorant mixture, to which a sedative may be added. The croupy symp- 
toms usually subside without necessitating tracheotomy or intubation. The 
possibility of the presence of diphtheria renders a bacteriological examination 
essential. 

Laryngitis whioh persists after the eruption may be alleviated by the 
inhalation of compound tincture of benzoin or lysol in the strength of 60 minims 
to the pint of boiling water. The cough is relieved by a simple linctus, or one 
containing codeine or other sedative. Late laryngitis if diphtheritic needs 
antitoxin. Bronchitis and broncho-pneumonia call for prompt treatment. 
A jacket of Gamgee tissue should be applied. If the cough is dry and irritating, 
steam often relieves. An expectorant mixture containing ipecacuanha and a 
small quantity of potassium iodide is useful. Sometimes a single mustard and 
linseed poultice gives great relief. As the cough becomes looser, steam should 
be discarded and free ventilation arranged. It is well to separate cases with 
broncho-pneumonia from others, as the condition is believed to be infections. 
Treatment of the broncho-pneumonia of measles in the open air, where 
circumstances and weather permit, gives excellent results. Oxygen is valuable 
where there is much respiratory distress and cyanosis. Cardiac dilatation is an 
indication for the application of leeches. Frequent small meals are preferable 
to overloading the stomach. 

Conjunctivitis should be met by bathing the eyes with boric lotion and the 
application of boric ointment to the lids. In severe cases, drops of Bilver 
nitrate solution, 2 grains to the ounce, should be instilled night and morning, 
or 2-10 per cent, solutions of silver protein used. Should the cornea 
ulcerate, atropine drops should be employed and ocnlent hydrarg. oxid. 
applied. Eye bandages are undesirable. 

Stomatitis usually subsides quickly ; the mouth should be cleansed with a 
lotion containing chlorate of potash (10 grains to 1 fl. ounce). In the presence 
of ulceration due to Vincent’s organism, neoarsphenamine should be injected 
or applied locally. The supervention of noma calls for bacteriological examina- 
tion and antitoxin or surgical interference in the way of cauterisation or free 
excision. Entero-colitis is managed on the same lines as infantile epidemic 
diarrhoea. 

Convulsions and encephalo-myelitis are treated by sedatives and lumbar 
puncture, repeated if the cerebro-spinal fluid is under increased pressure. 
Intramuscular, intravenous or intrathecal injection of 10 c.c. of blood serum 
from a recently recovered case with this complication, if obtainable, seems 
worthy of a trial. 

Sulphonamides are useful in the prophylaxis as well as treatment of 
secondary broncho-pneumonia and of middle-ear diseases. 

In an uncomplicated case of measles the patient may be allowed up 2 or 3 
days after the temperature subsides. Supervision should be exercised during 
the convalescence of severe cases, and the possibility of later tuberculosis 
borne in mind. Ear discharges.call for skilled treatment, as they may become 
chronic (see also directions on p. 79), 



154 


GENERAL INFECTIOUS DISEASES 


RUBELLA 

Synonyms. — German Measles, Rotheln. 

Rubella is quite distinct from ordinary measles and from scarlet fever. 
It protects only against itself. Amongst the exanthemata it is distinguished 
by its long incubation period, its short invasive stage, its characteristic 
adenitis, its benign course and the time of its seasonal prevalence. 

./Etiology. — The infectivity is less than that of measles and of short dura- 
tion. Like measles it is infectious for a day or two before the eruption 
appears. Infection is facilitated by close contact and there is no evidence 
that the disease is spread by fomites. Infection through an intermediary 
cannot be considered proved. The infective agent is unknown, but a filtrable 
virus has been suspected. 

Rubella is prevalent in the first half of the year. Cases increase from 
January to a maximum in May and June. After that an abrupt fall ensues. 
A scries of local outbreaks usually occurs, determined by the aggregation of 
a number of unprotected young adults. A more or less pronounced epidemic 
wave occurs every third or fourth year. The maximum incidence is at a 
later age period than that of measles, but even the youngest infants have been 
known to take the disease. Its frequency much diminishes after the age of 
30. Sex is without influence, but the occurrence of rubella in pregnancy is said 
by some to favour the incidence of cataract nnd other congenital malformations. 

Symptoms. — The incubation period, although variously Btated to be from 
7 to 22 days, is usually 17 or 18 days. 

Premonitory symptoms are mild or altogether absent, but a short catarrhal 
stage usunlly occurs, the rash making its appearance within 24 hours. Rarely 
a longer prodromal period of ill-defined febrile illness occurs before the 
eruption. The characteristic adenitis of the mastoid, occipital, cervical or 
other lymph glands can, more often than not, be detected for a day or two, 
exceptionally even a week or longer, before the appearance of the rash. 

The rash has two stages. Macular, slightly papular and morbilliform 
in its progress, it frequently fuses and becomes scarlatiniform in its second 
stage. Discrete 6pots first appear on the face or neck ; they invade the circum- 
oral region nnd may be found behind the cars and on the scalp. Sometimes 
they arc first found on the wrists, chest, shoulders, or even on the legs. They 
are smaller than the papules of measles, pale pink in colour, and tend to 
cluster in small groups. The rash quickly extends to the trunk and limbs 
and in most cases as quickly fades. On the second day the face is no longer 
rpotty hut appears diffusely erythematous (“ sunburnt ”). Sometimes the 
outbreak of the eruption is halting in its progress. The scarlatiniform stage 
is not developed in all attacks ; it is due to the fusion of the discrete elements, 
nnd is generally best marked on the trunk, especially so on the back. It 
becomes most apparent on the second day of the eruption. The rash rarely 
ln^ts more than 72 hours and hardly stains the sldn, thus contrasting with 
mc.vlcs. 

The mucous membrane of the cheeks is not inflamed, and Koplik’s spots 
never occur. The tonsils may be slightly swollen and reddened, sometimes a 
follicular exudate is present. Some degree of pharyngeal catarrh is evident, 
nnd the tongue may bo lightly coated. A fine vcsiculntion and congestion 
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of the soft palate are often seen, and the orifices of Stenson’s ducts 
may be vividly injected. The gums may be injected and tender. The 
conjunctivas are pink and the eyes slightly suffused. Photophobia is rare. 
Fever is slight, even when the rash is intense. Often there is no fever at all. 
The pulse and respiration rates are only increased in proportion to the febrile 
disturbance. 

A tender adenitis is very distinctive. The mastoid and occipital glands 
may rapidly attain the size of peas ; the posterior cervical glands are also 
enlarged, frequently too those in the axillse and groins. The enlarged glands 
are firm, tender and discrete ; suppuration never occurs. As a rule resolution 
takes place rapidly when the rash subsides. The urine presents no special 
characteristics. 

As in the case of morbilli, a polymorpho-nuelear leucocytosis occurs during 
the incubation period, but a leueopenia with a relative increase of lymphocytes 
is found in the eruptive stage. More distinctive is a high percentage of 
plasma cells and Tiirk cells in the first week of the attack. 

Convalescence is remarkable speedy. Slight furfuraceous desquamation 
may occur. 

Complications. — Complications and sequelae are as a rule non-existent. 
When they do occur they are trivial and take the form of mild recurrent sore 
throat, slight laryngitis, or bronchial catarrh, rheumatism, or transient 
albuminuria. In some outbreaks benign polyarthritis has been a feature. 
Otitis is very rare, and meningeal symptoms, encephalo-myelitis, or poly- 
neuritis, rarer still. 

On occasions, epidemics of rubella of more severe type, approximating in 
symptoms and sequelae much more closely to measles, have been described. 

Diagnosis. — The disease has a similarity to measles and scarlet fever, 
especially when the latter occurs in a mild form. In addition, the rash of 
rubella must be distinguished from toxic and drug rashes, from the eruption 
of secondary syphilis, from glandular fever, and from certain skin diseases. 

Measles is differentiated by the following points. The incubation period 
is shorter, being 14 days from exposure to the appearance of the rash ; cough 
and catarrhal symptoms are marked, the mucous membrane of the mouth 
is inflamed and Koplik’s spots are present. The rash appears later, is darker, 
more persistent, and stains. There is no late scarlatiniform stage. Fever is 
more pronounced, prostration more evident, and the mastoid and occipital 
glands are not especially enlarged. Pulmonary complications are much more 
likely to occur. 

Rubella is often mistaken for scarlet fever. Distinctive points in favour 
of the latter are : the short incubation period ; the occurrence of such initial 
symptoms as vomiting, marked faucial inflammation, shivering or severe 
headache. The fever is high at onset and the pulse disproportionately 
rapid. The circumoral region is free from rash, and by the fourth day the 
tongue has peeled. The occurrence of such sequelae as arthritis, cervical 
adenitis and nephritis, also typical pinhole or lamellar desquamation, will 
clinch the diagnosis. Even in the scarlatiniform stage of rubella, discrete 
measly elements may generally be detected about the edges of the rash 
on the forearms, wrists, legs and ankles. An eruptive fever which 
simulates measles at its onset and scarlet fever later, is generally rubella. 
Occasionally glandular fever (q.v.) resembles rubella. 
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Toxic, enema and drug rashes may bear a resemblance to the rash of 
rubella, but ns a rule these rashes are very irregular in their distribution and 
polymorphic in character. The characteristic tender local glandular enlarge- 
ment and slight catarrh of rubella are absent. 

Of skin diseases, erythema scarlatiniforme and pityriasis rosea are some- 
times mistaken for rubella. The first named bears a greater resemblance to 
scarlet fever ; unlike rubella, it avoids the face, does not give rise to swelling 
of the mastoid and occipital glands, and shows a great tendency to recur. 

Pityriasis rosea, itself possibly an infective fever, is distinguished by a 
herald patch which precedes the general eruption, and the fact that the 
latter usually appears first on the upper part of the trunk. The rash often 
shows commingled macular and ringed lesions. The patches are slightly 
scaly and arc decidedly larger and more persistent than the papules of rubella. 
There is no catarrh and no conspicuous glandular enlargement abont the 
head. The patches desquamate in a characteristic manner from their centres, 
which are fawn coloured, towards the margins, which are slightly elevated, 
darker and ringed by a collarette of scales. 

Secondary syphilides bear a superficial resemblance to the rash of rubella, 
but arc distinguished by the presence of a primary Bore, the characteristic 
throat and the conspicuous increase in size, and shottiness of the glands in 
the vicinity of the chancre. The Wasscrmann reaction is of value. 

The Paul-Bunnell reaction will distinguish glnndulnr fever. 

Prognosis. — Recovery is the rule ; second attacks arc known, but not 
common, and relapse is very rare. 

Treatment. — P rophylactic. — As the incubation period is long a quaran- 
tine of 3 weeks is theoretically necessary for contacts, but is rarely imposed. 
They may he watched or isolated from the tenth to the twenty-first day from 
t-xpontre to infection. Early warning of the imminence of attack may be 
pained by carefully watching the mastoid and occipital glands. 

Cur. ati vr. — The patient should bo isolated and kept in bed until all 
symptoms have subsided. In 7 days all infectivity has ceased, provided 
there is no persistence of faucial, nasal, respiratory or other symptoms. 


SMALL-POX 

Synonym.— -Variola. 

Definition. — An acute, specific, highly infectious fever, characterised by 
a definite incubation period and a distinctively distributed, deep-seated 
eruption which passes through the stages of papule, vesicle, pustule and 
crust. A pre-emptive, toxic or septicremic, and an eruptive or focal phase arc 
r , ‘copni’ ? f , d. The fever-chart reflects these phases — a remission at the outbreak 
of the r.-ivli if followed by a roncccssion on the onFet of the pustular stage. 

/Etiology. — All races, both sexes, and persons of every age arc susceptible 
'f unprotected by a previous attack, or by efficient vaccination. This general 
liability is most evident when the disease is introduced for the first time into 
a new community ; under such conditions it may decimate the population. 
I pr> ‘■''nt-dav incidence on adults is accounted for by vaccination in infancy 
in cr-.demic centres it was, prior to the introduction of vaccination, n disease 
«. early childhood. For centuries endemic in Asia small-pox has at time* 
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been epidemic in every civilised country, following trade routes and the 
channels of co mmuni cation. It is more severe in hot climates, but always its 
virulence has varied greatly in different localities and different outbreaks. 
Coloured races take it badly. Unlike scarlet fever and measles, it frequently 
attacks infants at the breast. When small-pox occurs during pregnancy, 
the disease in the mother tends to assume a confluent or haemorrhagic type 
and infection of the foetus is common but not inevitable. Abortion or pre- 
mature delivery is to be expected in all severe attacks. The foetus contracts 
the disease in utero, usually during the pre-eruptive (sepfcicaemic) Btage in 
the mother, the incubation period being shortened. Sometimes foetal infection 
is delayed and may even only occur at the time of separation of the placenta. 
Few of the children born in these circumstances survive, sometimes they 
show the rash or its scars at birth. 

In England and temperate climes most outbreaks occur during the winter 
and spring, and tend to die out with the commencement of summer. Small- 
pox protects against itself, and second attacks are rare. Vaccination gives 
complete immuni ty for some years and partial immunity usually persists 
afterwards. Complete natural immunity is very rare, but is reported. In- 
oculated small-pox affords more complete immunity than vaccination. 

Infection with small-pox is, almost certainly, through the respiratory 
tract, and may be direct or indirect, i.e. by contact, which need not be very 
close, with a patient suffering from the disease or through the medium of 
objects infected by the sick person. Intermediaries may cany the contagium 
in their clothing or in their hair. The greater incidence in the neighbour- 
hood of small-pox hospitals suggests the possibility of aerial convection of 
the virus for considerable distances, perhaps exceeding a mile, but the 
influence of human carriers in these cases is hard to eliminate. Bedding, 
clothing and rags may retain their infectivity for considerable periods of 
time, especially when Btored. Transmission by flies and domestic animals 
is regarded as a possibility. The infectivity of small-pox is slight at the 
time of the symptoms of onset, and is much greater when the eruption 
appears. The infectivity in the early stages is, by some, attributed to primary 
and unrecognised lesions in the respiratory tract. It continues until all the 
scabs have separated. The virus is very resistant to desiccation and long 
persists in the dry scales and crusts shed from the body. Corpses of those 
recently dead from small-pox can transmit the disease. Tramps are often 
responsible for the conveyance of infection from one locality to another. 

There can be no doubt that small-pox is due to a living virus. Minute, 
but characteristic, intracellular bodies are found in the epithelial cells of the 
pocks of small-pox and vaccinia, and also in the cornea of the rabbit, after 
scarification with the virus of these diseases. They are known as Guarnieri 
bodies and are aggregations of the " elementary bodies ” of Paschen. The 
elementary bodies of small-pox and of variola minor are agglutinated by 
the sera of patients convalescent from either form of the disease. 

Pathology.— The cutaneous lesion of small-pox lies in the deeper 
layers of the epidermis. Vesiculatiou is due to serous exudation 
between the cells. Loculation is caused by vertical strands of the 
ruptured epithelial cells which radiate from the base of the pock. The 
tenseness of the vesicle and tethering of the covering by this reticulum cause 
the pook to be umbilicated. In malignant attacks, where the pocks are 
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flaccid, and in the old and debilitated where a similar condition may obtain, 
nmbilication is often absent. With pustulation the fibres of the reticulum 
are destroyed and the pock becomes dome-shaped. The suppuration is attri- 
buted to secondary infection with streptococci or with staphylococcus aureus. 
On mucous membranes the vesicles rupture almost as soon as formed and are 
rapidly converted into shallow erosions. The chief blood change is an initial 
lcucopenia, followed after the first week by a leucocytosis in which mono- 
nuclear cells preponderate. A secondary anaemia may become pronounced. 

The post-mortem appearances are those usually found in acute infective 
processes. The rash persists, the liver is often much enlarged, the spleen 
swollen, and the lungs broncho-pneumonic. Particular attention has been 
drawn to the presence of local necroses in the liver, testicles and bone narrow. 
These are often infiltrated with mononuclear basophil cells. In hemorrhagic 
small-pox, petechial and purpuric hemorrhages are found in the skin, mucous 
membranes, lungs and other viscera, sometimes also in the retro-peritoneal 
tissues and the roots of the mesenteries. 

Symptoms . — Unmodified small-pox ; Variola major. 

Period of incubation . — Taking the first symptoms of invasion, this is from 
10 to 14 days. The average period is 12, or counting to the appearance of the 
rash, 14 days. Extremes of 5 to 23 days are mentioned but are rare. With 
increasing virulence the incubation period tends to shorten. In inoculated 
small-pox the generalised eruption appears on the eighth to the eleventh day. 

Period of invasion — Toxic or scplicccmic stage . — In a typical unmodified 
attack the invasive symptoms are sudden and of great intensity. The most 
prominent arc severe chills or rigors, marked pyrexia, severe frontal headache 
and intense pain across the loins. The temperature quickly reaches a maxi- 
mum of 103° to 101° F., and is accompanied by severe prostration. Vomiting 
may occur, particularly in children. Delirium, mental symptoms and even 
suicidal tendencies may accompany this stage. With these severe symptoms 
arc coupled more ordinary febrile manifestations, such as anorexia, thirst, 
coated tongue and disturbed sleep. The breath is offensive, the skin usually 
hot and dry but sometimes perspiring, and the bowels constipated. There 
arc, however, mild attacks in which the symptoms of invasion are much less 
severe, and even in more severe attacks pain across the loins is by no means 
constant. Mild invasive symptoms usually presage a mild course ; with a 
severe invasion the attack is generally, although not invariably, grave. 

Prodromal rashes belong to the toxic or scpticremic stage, and may precede 
the proper eruption for 1 or 2 days, but they are not always present. There 
are two types, one purely erythematous, the other petechial or haemorrhagic 
with or without accompanying erythema. The pure erythemas are of a 
bright red or dusky purplish colour and may appear on the trunk, where 
they arc often patchy and evanescent, or be limited to the bony prominences 
and extensor surfaces of the limbs. They may suggest the rash of scarlet 
fever or bear a superficial resemblance to that of measles. The hemorrhagic 
or petechial rash, which often has at first a dusky erythematous background, 
is more characteristic. It appears in the groins, which are stippled with small 
petechia? ; invades the thighs for an inch or two and extends in an ill-defined 
manner on to the abdomen (bathing drawers rash). Sometimes it extends 
towards the axilla? and .may be found on the back of the neck and flexures of 
the knees. The petechial rashes arc persistent and indicate a severe attack. 



SMALL-POX 


159 


The erythemas are fugitive and of good prognostic import ; the only exception 
is a very brilliant universal cedematous erythema of face, trunk and limbs 
known as the astacoid or lobster rash which sometimes ushers in haemorrhagic 
small-pox. Later this may be replaced by livid sheets of deep subcutaneous 
haemorrhage. 

- Eruptive or focal stage. —Distribution . — On the third day the invasion is at 
its height and the focal eruption appears. This is not necessarily profuse, 
indeed in mild and modified attacks it may be limited to a few lesions on the 
distal parts of the limbs and on the face, whether scanty or profuse, the rash 
is centrifugal in distribution, appearing first on the forehead near the scalp, 
and on the temples, then on the backs of the wrists and hands, and a day 
later about the ankles and feet. Its extension is rapid and symmetrical and 
its elements deeply seated in the skin, uniform in size and more or less 
circular. In marked contrast to the prodromal petechial rash it is least profuse 
on the abdomen and groins, scanty on the chest, more evident on the back, 
especially across the shoulders, increasing as it descends the arms to thicken 
on the extensor aspects of the wrists and hands. Most profuse of all is the 
outbreak on the supraorbital, malar and nasal prominences of the face. The 
rash reaches the lower extremities within 24 hours and here is most evident 
about the ankles and feet, where it may still be in the papular stage whilst 
that on the face has become vesicular. Meantime the lesions multiply on the 
parts already affected, the eruption becoming thick on the face and perhaps 
on the scalp whilst still scanty on the parts involved later. In 3 days it will 
have attained its Ml density and typical distribution, but the earliest lesions 
will be in a more advanced stage of development. It is highly characteristic 
of the eruption of small-pox to avoid depressions, flexures and protected flexor 
surfaces such as the armpits, groins, flanks, orbital hollows, supraclavicular 
hollows and flexor aspects of the toes. Abnormal irritation by bands of 
clothing, irritants, scratching or exposure to sun and weather may determine 
a profuse eruption on areas where, ordinarily, pocks axe scanty. The pocks, 
too, tend to aggregate along prominent bones and tendons but may strangely 
avoid the prominences formed by the clavicles and the malleoli. 

Maturation . — On its first day the rash consists of small dull-red macules. 
Within 24 hours these become papules which feel shotty when pinched up 
between the finger and thumb, the hardness being best appreciated by 
pinching a fold of skin between the fingers on the face, hands or forearms. 
On the third day many papules have become vesicles, but vesictdation may be 
recognised on the summits of the papules at an even earlier stage. By the 
fourth or fifth day the eruption is completely vesicular and the to xsemic 
symptoms and fever of onset may have subsided. The vesicles, circular in 
outline, slowly increase in size and become surrounded by red areolae. They 
are n ow the size of split peas, greyish, and set in rather than on the skin. 
Umbilication is evident and loeulation is proved by failure to collapse when 
transfixed by a sterile needle. The contents of the vesicles remain clear for 24 
hours only ; they then become purulent, so that by th * fifth day pustules are 
evident on the face and by the eighth day are universal. With pustulation, the 
pocks soften, become flat-topped and lose their areolae. Beaccession of fever 
with constitutional symptoms and often delirium, the secondary suppurative 
fever, accompanies the process of suppuration or maturation. A marked 
inflammatory oedema of the skin may now appear, causing the features to 
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become swollen and expressionless and impeding the movements of the bands 
and fingers. Much tenderness and itching may accompany this oedema. Sup- 
puration destroys the loculation of the vesicles and also obliterates umbilica- 
fcion. Adjacent lesions, particularly on the face and hands, may run together 
in the vesicular and pustular or even the papular stage — a process which 
produces the confluent rash, a sign of severe infection. On the ninth and tenth 
day the pustules begin to desiccate, some first rupture or are tom by scratching, 
and collapse. Brown or black crusts result which separate by the end of the 
thir teenth or fourteenth day, but where the skin is very thick, as on the palms 
and soles, the dried-up unruptured pustules may form deep-seated " seeds 
which may take weeks to work their way to the surface. 

To summarise : the rash is papular on its first and second days ; vesicular 
on the third and fourth ; pustular on the fifth and sixth and thereafter 
desiccating. A rash which remains papular after the third day or is fully 
vesicular by the second day is unlikely to prove to be due to small-pox. 

The cutaneous eruption is accompanied by an outcrop of greyish infiltra- 
tions on the conjunctivse and mucous membranes of the mouth, tongue, nose 
and pharynx. In severe cases the larynx, bronchi, gullet and even the stomach 
may also be affected. On the mucous membranes infiltrations and vesicles 
are soon transformed into shallow grey ulcers. Yesiculation may be observed 
on the palate, whilst the lesions are still indeterminate on the skin. In conse- 
quence of the eruption the eyelids, fauces and tongue become sore, the nose is 
obstructed and deglutition is painful. Implication of the larynx will cause 
hoarseness or aphonia and even dangerous oedema. The mucous membranes 
of the vulva, vagina and rectum do not escape. 

A mild generalised superficial adenitis is common. 

The fever (Fig. 6) of invasion reaches its acme with the appearance of the 
rash, then it falls, but not immediately. It is generally normal by the fifth day 
of the attack, often before this. It is at this stage, in the milder attacks with 
scanty rash, the patient may attempt to resume his ordinary occupation, 
and, in modified cases, very little further febrile disturbance may ensue. 
Ordinarily, however, the secondary suppurative fever now sets in and reaches 
its acme about the ninth or tenth day of the disease. Its duration in the 
more severe cases is from 10 days to a fortnight. In severe and confluent 
small-pox the remission of temperature in the vesicular stage may be absent. 

The pulse and respirations are quickened proportionally to the degree of 
fever present, but in grave attacks the respirations become more rapid, shallow 
and irregular, and the pulse accelerated and feeble. In malignant and hasmor- 
rhagic infections death may occur from toxcemia within the first week. In 
the gravest cases a subnormal temperature accompanies the toxic stage and 
death may result from circulatory failure, even within 24 hours, the mind 
remaining clear. 

The urine is febrile in character. Some albumin may be present, and a 
diazo-rcaction may be obtained. 

Owing to the depth of the lesions in the skin, depressed scars are left, 
the amount . of pitting depending on the degree of suppuration. The pits 
snow a reddish staining which may persist for months. Some desquamation 
may accompany the separation of the crusts, particularly on the feet and 
hands. The hair often falls out freely. The nails may be shed. Convalescence 
is, m favourable cases, rapid aud complete. 
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Varieties. — Small-pox may assume severe,- modified or benign forms : 

Severe types of small-pox . — In addition to malignant or severely toxic 
attacks these include the confluent and the haemorrhagic varieties. Confluent 
sinall-pox is characterised by fusion of the lesions, particularly on the face 
and hands. The rash may fuse whilst still papular, but more commonly 
does so in the vesicular and pustular stages. In such cases the toxemia 
is severe and the remission of symptoms before the stage of pustulation 
may be absent or ill-marked. Delirium is common, and the secondary fever 
high. Inflammatory oedema is very marked, the features may become quite 
unrecognisable and the confluent pocks may form a continuous sheet of 
pus. Severe conjunctivitis, nasal obstruction, salivation, cough, aphonia 
and diarrhoea are common. Some patients pass into a typhoid condition. 



An offensive odour emanates from the body, circulatory failure is progressive, 
and death indy Occur towards the end of the second week. 

Hemorrhagic small-pox . — In the most malignant variety (Pittpum 
variolosa), the incubation period may not exceed 7 or 8 days. Purpuric 
flecks and patches may appear in the skin before the development of the' 
eruption, but spots of greyish infiltration may already be appearing in the 
buccal and palatine mucosa and rapidly become confluent. The cutaneouk 
hemorrhages are accompanied by subconjunctival hemorrhages, hematuria 
and bleeding from the mucous membranes. Initial symptoms, iff particular 
backache and prostration, are severe', and prodromal rashes common. The 
respiration is hurried and the breath sickeningly foetid, but the temperature 
not necessarily very high. Death may occur before the outbreak of the 
proper eruption gives a clue to the nature of the infection, but often towards 
the end careful inspection may detect a few papular elements of the focal rash. 

In other cases the bleeding manifests itself later, add accompanies the' 
eruption, in the form of petechiae or of circular spots between th 4 lesiohs and 
infiltrations of their bases staining their contents. The pocks are often 
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badly developed, confluent and of a violaceous hue ( variola hamorrhagica 
puslulosa). Bruises form easily in the skin, and haematuria, epistaads, 
hajmatemesis or uterine hmmorrhage may add to the gravity of the outlpok. 

The mere presence of blood-stained contents in the vesicles, especially 
those on the legs, without haemorrhages into the bases of the pocks, or in the 
intervening skin and elsewhere, is not of bad prognostic importance. 

Modified small-pox or varioloid. — Small-pox of a mild type may occur 
in vaccinated subjects. In some such, initial symptoms may be slight, and 
the eruption, although typical, is precocious and scanty. More commonly, 
the initial symptoms are severe, but again the rash appears early, is generally 
sparse and discrete, tends to evolve quickly, and many of its elements fail 
to progress beyond the papular or vesicular stage. The suppurative fever 
is slight or absent. The lesions of modified small-pox are often small, super- 
ficial and may be unilocular, sometimes they appear fleshy and wart-fike. 
The modification is most evident on the face. In such cases the lack of 
depth and the arrest of maturation leading to the juxtaposition of papules, 
vesicles and small pustules may cause a resemblance to chicken-pox, or 
suggest measles complicated by chicken-pox, but the distribution remains 
characteristic. 

Barely small-pox aborts completely in its initial stage, the focal rash 
failing to appear ( variola sine variolis). The subjects of this form of the 
disease have usually, but not invariably, been vaccinated at some previous 
time. 

Variola minor. — From time to time a benign type of Bmall-pox has pre- 
vailed in many parts of the world. The names alastrim, amaas, varioloid 
varicella and para-variola also designate this disease. It differs from ordinary 
small-pox in its mild course, low mortality (0*5 to 2 per cent.), lesser infectivity, 
the mildness or absence of secondary fever, the occurrence of residual pig- 
mentation rather than pitting, and incidence on adults rather than on children. 

The incubation period is 10 to 15 days, or longer. Invasion is abrupt, and 
may be accompanied by muscular pains, backache, vomiting and sometimes 
high fever, although many cases arc ambulatory-. The rash usually appears 
on the fourth or fifth day-. It is seen first on the face, then on the forearms 
and trunk, and within 12 hours on the lower limbs. The eruption may be 
►canty or moderately- profuse. It rarely- comes out in crops, but in any case 
the initial lesions are more advanced than those which follow. Maturation 
is more rapid than in variola major, papular and vesicular stages each lasting 
2 days, pustulation beginning early, and scabbing on the face being evident 
within a week. There is, as a rule, no secondary- fever, but its absence is not 
invariable. 

The distribution of the eruption is classical, the rash favouring the face 
and extremities rather than the trunk. On the limbs, the distal parts, and on the 
trunk the upper part of the back, rather than the abdomen and chest, are 
involved. Much weight is attributed to the detection of a few deep-seated 
lesions in the skin of the thenar and hypothenar e min ences. 

The lesions are more superficial than in variola major, but not so super- 
ficial ns the vesicles of chicken-pox. They are not always spherical, and are 
often unilocular and not umbilicated. Mature vesicles have an opalescent 
rather thnn frankly purulent appearance, and the crusts are of a deep ambsr 
colour. It is easy to understand why the disease is so often mistaken f° f 
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chicken-pox. The distribution of the rash is the important diagnostic criterion. 
Although vaccination protects against v. minor the converse is not invariably 
true. As a rule, vaccination in the eruptive stage fails, but may take in 
modified form latex. 

Although serological tests fail to differentiate variola minor from variola 
major, histological examination shows that the inclusion bodies of v. minor 
show differences in numbers, size, staining reactions and localisation in the 
vesicles when compared with v. major. 

Complications. — During the later stageB of Bmall-pox and in convalescence 
boils and superficial abscesses often cause trouble. Septic rashes and erysipe- 
latous or impetiginous infections may spread from the pocks. The cervical 
and axillary glands may in such cases become enlarged or even suppurate. 
In the more severe infections, deep-seated muscular abscesses, cellulitis or 
sloughing of the skin may occur and bed-sores may form rapidly over pressure 
points. Rarely death is due to septicaemia arising from these secondary 
lesions. 

Ocular complications are important. Conjunctivitis is common. Pustules 
may form on the palpebral or ocular conjunctivas. The eyelids often become 
inflamed and oedematous. A rapidly spreading keratitis may lead to slough- 
ing of the cornea, but corneal ulcers are more common and sometimes lead 
to perforation and panophthalmitis. Iritis is rare. Retinal haemorrhages 
sometimes cause blindness. The scars of the corneal ulcers may impair the 
sight. 

Otitis media is comparatively common. 

Laryngeal inflammation may be so severe as to necessitate tracheotomy, 
and may lead to perichondritis and necrosis. Bronchitis and broncho- 
pneumonia are frequent and often accelerate death, but lobar pneumonia and 
purulent pleurisy are rare. Endocarditis and pericarditis are also exceptional, 
but degenerative changes in the myocardium are not infrequent. Occasion- 
ally a destructive arthritis supervenes ; it is said to be more common in child- 
hood. Although albuminuria is often found, a true nephritis is uncommon. 

Parotitis is looked upon as a secondary duct infection from the mouth, 
and secondary orchitis sometimes occurs during the acute stage. 

As in other fevers eneephalo-myelitis and neuritis may occur some 5 to 13 
dayB after the appearance of the rash, but the incidence of these is exceedingly 
low. On recovery from the toxsemio stage speech may be completely lost, 
but it returns. Less favourable are bulbar or limb paralysis, with or without 
derangement of sphincter control (see p. 1605). 

Deep pitting of the face, permanent blindness, deafness and sometimes 
alopecia may be the legacies of a severe attack. 

Diagnosis. — Papular or vesicular rashes which even though scanty 
affect the face and extremities symmetrically are always suspect. The body 
should be stripped and examined in a good light. A preliminary bath may 
be needful. Attention is first focused on the distribution rather than on the 
characters of the rash. The individual lesions should be plotted on an outline 
diagram of the body, and a numerical comparison made of those on the 
abdomen, chest, back, shoulders and upper arms, forearms, face, thighs and 
legs. Too much reliance should not be placed on shottiness or umbilication. 
The condition as to vaccination should be ascertained and the nature of any 
prevailing epidemic borne in mind. 
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The initial fever may itself lead to difficulty in diagnosis'; the symptoms 
of onset are very similar to those met with in other acute diseases, par- 
ticularly influenza, acute rheumatism, pneumonia and cerebro-spinal fever. 
Severe prostration and backache, when present, are suggestive. Often the 
diagnosis is not certain until the focal eruption appears on the third day and 
the fever subsides, but the appearance of a petechial prodromal rash in the 
groins may enable earlier recognition. As regards influenza, it is more common 
for small-pox to be mistaken for this disease than for the converse to occur. 
L um bar p unc ture is diagnostic in cerebro-spinal fever. In pneumonia sooner 
or later lung signs appear. Precipitate certification of a supposed case 
of small-pox, even in a contact, is unwise ; it iB better to await the appearance 
of the rash, remembering this should appear first on the forehead,* near the 
roots of the hair, the cheek bones, sides of the nose, wrists, hands and fore- 
arms. The interior of the mouth should also be inspected and any parts of 
the skin which have been subjected to special irritation. 

The prodromal rashes, if purpuric, may be confused with different varieties 
of purpura or leukaemia ; if erythematous, with scarlet fever, measles, 
rubella, urticaria or other forms of erythema. 

The characteristic groin or “ bathing drawers ” incidence of the purpuric 
rash of small-pox is of great assistance in early diagnosis. More widespread 
purpuric rashes, however, are at times misdiagnosed as febrile purpura until 
the occurrence of small-pox in contacts reveals their true nature. Conversely, 
febrile purpura and purpuric rashes occurring in ulcerative endocarditis, 
cerebro-spinal fever and other conditions may be mistakenly thought to in- 
dicate small-pox. The distribution of the rash and the character of accom- 
panying symptoms should be noted. Physical examination of the organs 
may reveal signs which help to clear up the diagnosis, which may be very 
difficult. 


A Bcarlatiniform prodromal rash is distinguished from scarlet fever by 
the absence of tonsillitis and of punctate redness of the soft palate. The 
rash too on the skin is not definitely punctate and the area of circumoral 
pallor is wanting. The tongue is not typical nor are the tonsillar lymph 
glands enlarged. The Schulfcz-Charlton test is negative. 

Morbilliform prodromal rashes bear only a very superficial resemblance 
to measles. The diagnosis is discussed below. Nor should rubella be confused 
if its characters are borne in mind. The prodromal erythemas ma y resemble 
those induced by antitoxic serum, by soap enemas and by drugs. The 
characters of these rashes are given in the article on scarlet fever (p. 76). 

The focal eruption of small-pox may be confused with measles, chicken- 
pox, perhaps typhoid or typhus, also with various forms of papular erythema, 
urticaria, acne, papular or pustular syphilides, and glanders. Sometimes 
drug rashes, particularly those due to iodides, lead to mistakes. Confluent 
or lnemorrhagic small-pox in the papular stage is often mistaken for measles. 

ae three-day prodromal fever and lesions in the mucous membrane of the 
mou li favour this error. But there is no real catarrh in small-pox, and the 
ra !? ons 9“^ superficially resemble Koplik’s spots. The distribu- 
o o rash on the body, and the fact the temperature tends to fall as the 
C rising as it does in measles are distinctive. 

no .. j 1 “J“ eren tiation of some cases of chicken-pox is a difficulty. Chicken- 
pox u a disease of childnood whilst small-pox chiefly affects adults (although 



SMALL-POX 


165 


with neglect of vaccination its incidence in childhood may again increase), but 
cases of ohieken-pox in the adult are not infrequent, and in them prodromal 
symptoms may he sharp and the rash not appear until the second or third 
day. Chicken-pox presents the following distinctive characters : 

1. The rash of chicken-pox appears first on the trunk, and is .thickest on 
the trunk, face, upper arms and thighs. It is centripetal and tends to avoid the 
extremities of the limbs. It does not so markedly select irritated areas, nor 
does it avoid the axillse and groins. The presence of many lesions on the palms 
and soles is greatly against chicken-pox. 

2. The eruption comes out in distinct crops for 3 to 5 days or more. 

3. The vesicles develop much more rapidly and are mature in 24 hours. 
Vesicles are not seen at this period in smafl-pox. 

4. The lesions are superficial and unilocular, rarely umbilicated. Their 
bases are not indurated. Near flexures they may assume an oval outline, 
sometimes becoming irregular or crenated. 

5. The outbreak of fresh vesicles on a given area of skin over a period of 
24 to 72 hours is characteristic. Hence by the third day the lesions of chicken- 
pox are in various stages of development from vesicles to crusts. 

6. The lesions are smaller. Pustules and scabs half an inch across are 
almost certainly due to small-pox. 

7. Efficient vaccination within 5 years or revaccination within 10 years 
is generally but not invariably evidence against the disease being small-pox. 

8. Chicken-pox does not protect against successful vaccination in an 
unprotected individual : in small-pox vaccination will not take after the rash 
has appeared. This rule, however, is not absolute. Vaccination may prove 
successful in anomalous forms of small-pox, and has been alleged to take in 
ordinary small-pox on rare occasions. 

9. Apathy and muscular relaxation are not features of chicken-pox. A 
copious rash with complete absence of prostration suggests ehieken-pox 
rather than small-pox. 

Confusion with typhoid and typhus is uncommon, and should be avoided 
by taking into consideration the distribution of the rash and character of the 
other symptoms. In distinguishing other skin eruptions it should be remem- 
bered that erythemas are often polymorphic. They may show occasional 
vesiculation which is quite superficial and are sometimes febrile. Acne 
affects the face, shoulders, back and chest ; it is chronic, afebrile, and 
often associated with comedones and scars. The lesions may be pustular 
but are never vesicular. The lesions are not found on the forearms or hands. 

H syphilis is borne in mind its eruptions are not likely to be mistaken. 
Reliance must be placed upon their distribution, colour, polymorphic character, 
other signs of syphilis, the history and the Wassermann reaction, but a patient 
with syphilis may also have small-pox. Glanders is rare, but when the 
nodules on the face suppurate and are accompanied by fever, small-pox may 
be suggested. There is usually a nasal discharge and a history of association 
with horses. Bacteriological examination will show the Bacillus mallei. 

Laboratory diagnosis.— Certain laboratory tests have been elaborated 
for the detection of small-pox : 

1. Complement deviation, flocculation and precipitation tests can be 
applied, using, with necessary changes, the vesicular fluid, the crusts or the 
convalescent serum of small-pox, or immune serum of vaccinia. 
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2. Paul’s test depends on tie production of Guarnieri bodies by scarifica- 
tion of tie cornea of a rabbit with vesicular fluid from small-pox or vaccinia. 

3. The intradermal injection of vesicular fluid produces in the rabbit a 
characteristic inflammation which is prevented by previous admixture with 
hyperimmune rabbit serum. 

4. The procedure recommended by van Rooyen and Illingworth who have 
shown that even in the early papular as well as in the vesicular stage of 
small-pox the elementary bodies can be demonstrated in great profusion by 
the application of Paschen’s method of staining to films of scrapings from the 
bases of the buccal lesions, the skin papules and the vesicles, but not the 
pustules of small-pox. This facilitates early diagnosis. Moreover, since the 
elementary bodies of chicken-pox are smaller, scantier and extremely difficult 
to stain, the important differentiation of the two diseases is possible. 

Prognosis. — Natural small-pox has a mortality which varies from 25 to 
even 60 per cent. The prognosis may be considered under the following 
heads : (1) The vaccinal condition of the patient ; (2) the age ; (3) the 
nature of the attack ; and (4) the character of the prevailing epidemic. 

1. When a vaccinated person takes small-pox the nature of the attack 
usually indicates some residual immunity, the severity of the disease being 
less and the mortality much lower than in the unvaccinated. The presence 
of large, well-foveated vaccination scars renders the prognosis very favour- 
able. After the age of 15 or even 3 years earlier, the protective influence of 
infantile vaccination will to a large extent have disappeared, but revaccina- 
tion at puberty, properly performed, confers a high degree of immunity for 
the rest of life. 

2. In the unvaccinated the death-rate in the first 5 years of life is very high 
and may exceed 40 per cent. After that there is a fall, at first gradual, then 
considerable, up to the age of 15 or 20, which is the most favourable period. 
Subsequently the mortality rises steadily and may even exceed the figures 
given for the first quinquennium. In the vaccinated, however, the younger 
the patient the more certain is recovery. If revaccination has not been per- 
formed, as age increases the mortality does so also, and may reach 15 per cent, 
in persons over 30 years of age. 

3. The nature of the symptoms is important. Mild invasion presages 
a mild attack. Severe invasive symptoms usually, but not invariably, mean 
a severe infection, but they may precede mild attacks in the vaccinated and 
sometimes in others. Prodromal rashes of a vivid lobster hue, especially 
if petephirc are present, are the heralds of grave, often haemorrhagic infections. 
Very intense backache is also an ominous invasive symptom. The more 
profuse the pustular rash the worse the prognosis, but the intensity of the 
suppurative stage is much modified by previous vaccination. Confluent 
eruptions mean a bad outlook, whilst patients in whom the rash remains 
discrete usually recover. Recovery from the vesicular or pustular form of 
htemorrhagic small-pox is occasional, but in the early purpura variolosa death 
is usually inevitable. Bleeding from mucous membranes is of very bad augury. 

Other unfavourable symptoms are incomplete remission between the 
primary and secondary fever, sleeplessness, active delirium, especially in 
dnnkera, considerable implication of the larynx and broncho-pneumonia, 
ihe miiuence of pregnancy in inducing abortion and miscarriage has already 
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4. Epidemics vary much in their severity. and mortality. In some the 
disease is so slight and the mortality bo low, that doubts arise whether the 
epidemic is really small-pox. 

Treatment. — Prophylactic. — Vaccination and revaccination are the 
most powerful safeguards. The chief measures to be taken when the disease 
is recognised are the foEowing : (1) Prompt removal of the patient to an 
isolation hospital. (2) Thorough disinfection of infected rooms and clothing. 
(3) Immediate and efficient vaccination or revaccination of aE other members 
of the household and of contacts. Pour or even more days after exposure 
vaccination may prove effectual in preventing the disease, at aE events 
wiE modify it (see p. 171). (4) Quarantining of contacts for 16 days, or a daily 
inspection so that initial symptoms may be detected at once. (5) Notification 
of schools or institutions attended by inmates of the same house. 

Inoculation with smaE-pox, which prior to vaccination was a method 
of prophylaxis, is said in some instances to have a mortaUty of 2 or 3 per 
cent. ; but even this compares favourably with a mortaUty of 40 or 50 per 
cent, as seen in some epidemics of ordinary smaE-pox. Inoculation, however, 
was found to spread the disease, and so has, in England, been made a penal 
offence. 

Symptomatic. — Fresh air, cool surroundings, Hght bedclothes, free fluid 
intake, regulation of the bowels, and tepid sponging night and morning form 
the regular routine. The mouth should be cleansed regularly, and the nose 
gently douched or Uquid paraffin instEled. Pain in the head and back may be 
mitigated by the ice-bag to the scalp and use of fomentations to the loins. 
Aspirin, phenacetin, or chloral and bromide may give reUef ; but the drug 
most generaUy useful, both in this stage and in the sleeplessness, delirium and 
discomfort of the secondary fever, is opium in the form of 10 grains of Dover’s 
powder. Sometimes paraldehyde is effectual.- Delirious patients should 
never be left alone. The vomiting of the early stage is aEayed by citrating 
the mflk or substituting ice and champagne. Liquor iodi mitis in 5-minum 
doses is also useful. When fever continues high and is accompanied by 
toxaania and delirium, tepid sponging may be replaced by hot or cold packs 
with advantage. Many methods have been tried of aborting the eruption and 
preventing the subsequent sepsis and pitting. Sulphonamides have no influ- 
ence on the toxic stage, but both sulphanilamide and sulphathiazole are said to 
influence favourably the focal eruption in the vesicular stage and to be of value 
in the septic complications. Some advocate painting the face with fiquor iodi 
mitis, dEuted if painful, twice a day for the first 8 or 10 days, and then applying 
soft paraffin ; or, better, commencing in the papular stage, a saturated (5 per 
cent.) solution of potassium permanganate may be painted over the whole 
body three times a day until scabbing begins, and afterwards less frequently. 
In confluent cases the patient may be immersed dafly in a 3 per cent, per- 
manganate bath for 15 minutes at body temperature. The appEcation of a 
lint mask soaked in glycerin is useful, and glycerin may also be applied to the 
hands, or a dilute carbolic compress substituted. It may be necessary to 
cut the hair short. To mitigate the offensive odour, dilute carboEc lotions 
may be appHed (they also relieve the itching), or creosote may be vaporised 
in the sick-room. Starch poultices and alkaline washes are used for the 
removal of crusts and zinc ointment or a 5 per cent, sulphathiazole ointment 
with 1 per cent, of phenol applied. The eyes should be bathed with boric 
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ncid lotion at frequent intervals, and dilute nitrate of mercury ointment 
smeared on the edges of the lids. Should keratitis threaten, silver protein is 
instilled or an ointment of atropine with yellow oxide of mercury applied. 

Laryngitis calls for a steam tent and inhalations of benzoin or lysol. 
Circulatory failure is combated by strychnine with adrenaline injections or 
other circulatory stimulants. 

Patients are to be regarded as infectious until the scabs are all separated 
and the skin and mucons membranes quite healed. 


VACCINIA 

Vaccinia or cow-pox, a disease at one time very prevalent among cows, 
but now rare, is characterised by a vesicular eruption on the uddera and 
teats. The vesicles, which are surrounded by inflammatory areolte, may by 
rupture form extensive ulcers. Abrasions on the hands of milkers may be 
accidentally inoculated from these lesions and they, in turn, may inoculate 
other cows in the herd. The hands of the infected milker show vesicles with 
Biirroundiug induration, the axillary glands become swollen and there is some 
fever. Individuals thus inoculated are protected from small-pox, and Edward 
Jenncr mndc practical use of this fact by inculcating the practice of deliberate 
vaccination and transference of the virus from arm to arm. In addition he 
demonstrated thnt those thus vaccinated were refractory to subsequent 
inoculation with the virus from small-pox lesions, and milkers who hnd had 
smnll-pox did not catch vaccinia from the cows. But it appears that although 
vaccinia protects ngainst smnll-pox, an attack of small-pox does not always 
protect against vaccinia. Apparently vaccinia is the more powerful 
antigen. 

After long dispute, the question of the identity of cow-pox and small-pox 
hns been settled by animnl experiment in favour of Jcnncr’s view that the 
two diseases arc one and the same, small-pox virus being so modified by its 
transmission through the cow that its inoculation results only in a local lesion, 
ft' lesion which, however, affords a high degree of protection against small-pox. 
Vaccinia differs from small-pox, whether the latter be natural or deliberately 
inoculated, in that it hns lost its infective character, and so can be used for 
purposes of vaccination without risk of propagating small-pox. 

The histology of the vaccine vesicle is similar to thnt of the lesion of smnll- 
pox. It goes through the stages of papule, vesicle and pustule ; and loculation 
is produced by persistence of the remnants of vacuolated epithelial cells in 
the form of septa. 

Professor Paschcn 1ms described minute " elementary bodies ” ns constant 
accompaniments of vaccinal lesions, and Lcdingbam lias shown thnt these 
“ Paschcn bodies ” arc agglutinntcd by the sera of rabbits which have re- 
covered from vaccinia. It is ’believed that these bodies are the filtrable 
virus of the disease. 

For the purpose of vaccination vaccine lymph is prepared by the inocula- 
tion of healthy calves, the contents of the vesicles being collected and freed 
from pyogenic nnd other extraneous organisms by ndmixture with glvcerine. 
This process of glyccrinisntion kills most of the adventitious germs, but leaves 
the virus of vaccinia uninjured. The lymph thus prepared, if stored in 
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capillary tubes at low temperature, will remain efficacious for at least 8 months. 
Its use is preferable to the direct inoculation from human vaccine vesicles 
practised in arm-to-arm vaccination. 

The operation of vaccination is carried out as follows : An area of skin over 
the ins ertion of the left deltoid muscle or on the outer side of the thigh or leg is 
carefully cleaned with soap and water, and afterwards with ether. The con- 
tents of a tube of lymph are then ejected on to the cleansed area in 2, 3 
or 4 separate portions, according to the number of insertions proposed. 
A J inch scratch is made through each drop of lymph with a sterile lancet or 
sterile needle, care being taken to avoid drawing blood, and the lymph gently 
rubbed over the scratches with the instrument used. The scarified spots should 
be at least an inch distant from each other to avoid confluence. The lymph 
is given a few minutes for absorption, and any excess is removed with sterile 
wool. The scarified area is covered with sterile gauze. The whole procedure 
must be carried out with strict regard to asepsis. “ Cross-hatching ” is 
avoided but two parallel half-inch scratches are more effective. 

If the operation is successful, inflamed areas appear at the sites of 
inoculation, and by the third day become distinctly papular. By the fifth 
day, small clear vesicles have formed which Blowly increase in size and be- 
come depressed at their centres. By the eighth day the vesicles are large, 
sharply defined, and their inflammatory areolse are confluent. From this 
time the contents become increasingly cloudy. - The vesicles attain their full 
size by the twelfth day and collapse. By the tenth or twelfth' day a brownish 
scab is forming. Tins separates later, leaving a depressed and pitted or 
foveated scar which at first is livid, but in course of time becomes dull white. 

Vaccine virus has now been propagated by tissue culture and a more 
recent method of vaccination is by subcutaneous or intracutaneous injection 
of diluted vaccine. At present it is difficult to appraise its value. 

The virus is distributed by the blood throughout the body. Headache, 
malaise and fever accompany maturation of the vesicles at the beginning 
of the second week; the axillary glands may become enlarged and tender 
and the spleen palpable. Sometimes febrile disturbance is noticed as early as 
the fourth day. 

In revaccination the events are similar, but both the local and constitu- 
tional disturbances are less pronounced or may fail to appear. The lesions 
may run a very rapid course, aborting at the papular or early vesicular stage. 
The time taken for maturation of the pocks is inversely proportional to the 
degree of immunity present (Coi-y’s law). A papular reaction within 8-72 
hours may merely indicate sensitivity, not partial immunity. 

Natural insusceptibility to primary vaccination is excessively rare, and 
at least three successive attempts should be made before insusceptibility is 
assumed. 

Although infants can be vaccinated successfully in the first few weeks 
of life, under ordinary circumstances the best period is from the second to 
the sixth month. Revaccination is advisable after the seventh year and 
when small-pox is epidemic. 

The degree of protection afforded against small-pox is in some degree 
proportional to the extent of the vaccinal lesion, and the resulting scars should, 
together, cover an area of not less than half a square inch. Hence the advice 
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always to make at least two insertions and preferably four. _ The test of a 
snccessful scar is its depression and foveation. The period of immunity may 
be regarded as not less than 7 years. When vaccinal encephalo-myelitis is 
prevalent, vaccination by one insertion has been recommended, but evidence 
of its efficiency is not convincing. 

Risks of Vaccination. — Fugitive erythemata, which are sometimes 
scarlatiniform, measly or urticarial, may appear about a week after vaccina- 
tion ; they arc akin to serum rashes. Erysipelas, septic infection and cellulitis 
sometimes result from the use of contaminated lymph or the lack of proper 
cleanliness at the operation or after. Under modem methods of glycerimsa- 
tion and asepsis, these should not occur. There is no doubt, too, that Byphilis 
has on rare occasions been conveyed by arm-to-arm vaccination. In such 
cases, the chancre does not appear before the fifteenth day, and is usually 
later. The calf being insusceptible to syphilis, the use of calf lymph has 
abolished this danger. Tetanus is another infection which has occasionally 
resulted, especially in hot climates. Tuberculosis and leprosy have also been 
cited as possible sequels, but with little or no proof. The addition of glycerine 
to the lymph kills the tubercle bacilli. The appearance of eczema and 
impetigo has been attributed to vaccination, as also a somewhat persistent 
form of anaemia. 

A rare scqual, to which attention has been drawn recently, is a form of 
encephalo-myelitis. Its greatest incidence has been in Holland, Great Britain 
and Germany, and has varied from 1 in 5000 to 1 in 100,000 vaccinations. 
The characteristic lesion is a focal, perivascular demyclinisation of nerve 
fibres, often associated with perivascular cuffing. It very rarely follows 
vnccinntion during the first year of life. Its chief incidence is after primary 
vaccination of children of school age or of adolescents. Very similar to the 
enccplmlo-myelitis of small-pox and of measles, it sets in 7 to 12 days after 
vnccinntion, with headache, vomiting and paresis. These symptoms become 
aggravated, and delirium may pass into coma and death. In other cases 
the symptoms arc more suggestive of meningitis, myelitis, lethargic encephal- 
itis, witii ocular palsies or tetanus. The mortality may reach 50 per cent., 
but complete recovery is possible. Human serum, from a healthy donor 
who lias been successfully vnccinntcd recently, or anti-vaccinal horse-serum, 
is the best antidote, the serum is given intrathecally or intravenously. 
The dose is 8-30 c.c., repeated if necessary. Repeated lumbar puncture is a 
valuable adjuvant. 

Quiescent, infection may be brought into activity and prominence by 
vaccination ; this is the case with congenital syphilis and tuberculosis. Hence 
the advisability of postponing vaccination should the infant show signs of 
ill-health. Acute specific fevers are no bar to vaccination if necessary. 

Very rarely the course of vaccinia is complicated by the appearance of a 
generalised vesicular eruption, the lesions appearing in successive crops, and 
passing through the stages of papule, umbilicatcd vesicle nnd crust. Generalised 
vaccinia of this type is usually febrile and occurs from 7 to 11 days after 
vaccination. 

Accidental vaccinia is the term applied to fortuitous inoculation from a 
vaccinal lesion. Mothers are sometimes thus inoculated from their infants. 
TliP p^-ibilitv should be borne in mind. When occurring on the face, there 
is much {edema with swelling of the lymph glands, so that anthrax has been 
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suspected. The vaccinated baby may also, by scratching, inoculate its own 
nose, cheeks, fingers or other parts of its body. 

Protection afforded by Vaccination. — The immunity to small-pox 
which vaccination confers is not necessarily permanent. Ten years is con- 
sidered an average duration. A child vaccinated in infancy should be revac- 
cinated at the age of 7 years and again in adult life. Whatever their vaccinal 
condition, with the possible exception of those vaccinated within 2 years, 
persons coming into contact with small-pox should be revaccinated at once. 

Since vaccinia has a shorter incubation period than small-pox, a person 
efficiently vaccinated or revaccinated within 3 days of exposure to the latter 
disease will, in all probability, escape it. Ricketts makes the following state- 
ment : “ The period of incubation of small-pox, counting to the outcrop of the 
rash, may be taken as 14 days. If this period be divided into three intervals 
comprising 7 days, 3 days and 4 days, it will be accurate, in the main, to say 
that a successful vaccination done in the first period will wholly prevent the 
attack, done in the second will have more or less effect in modifying the 
eruption, and done in the third will merely add to the patient’s troubles.” 

For a discussion of the evidence in favour of the practice of vaccination 
in the prevention of small-pox, the student is referred to the larger treatises. 

CHICKEN-POX 

Synonyms. — Varicella ; Glass-pock ; Water-pock. 

Definition. — An acute infective disease, characterised by a rash which 
tends to appear in successive crops, each lesion passing rapidly through a 
papular stage to one of superficial vesiculation and subsequent partial pustula- 
tion. The lesions then desiccate and scab. 

^Etiology. — Chicken-pox is universally prevalent and highly infectious. 
One attack usually affords complete protection, second attacks being ex- 
tremely rare. It is mainly an affection of middle childhood, being uncommon 
after 10 years of age, but adults even of advanced years may contract it, and 
infants are not completely immune. Season and climate are not known to 
exert any influence on its incidence. It affects both sexes. Infection is m 
most cases direct by droplet spray, but articles of clothing may remain 
infectious for a considerable time, and the disease is sometimes carried by a 
healthy intermediary. The dried scabs can communicate the disease, probably 
by powdering and ingestion or inhalation. Like small-pox, chicken-pox is 
inoculable from the vesicles — but not easily. Convalescents from acute 
diseases, particularly from measles, diphtheria and scarlet fever, are believed 
to be peculiarly susceptible to chicken-pox. The disease occurs sporadically 
or in the form of limited outbreaks. The infective agent is a virus, and the 
association with herpes zoster lends support to the view that it may be a 
filtrable virus, identical with the neurotropic virus of that disease. 

Pathology. — Micro-organisms occur in the pocks, and particulate bodies 
have been described similar to those seen in vaccinia and small-pox. Pure 
suspensions of these particulate or elementary bodies are agglutinated by 
the serum of convalescents from varicella or herpes zoster. The inflammatory 
lesions are more superficially situated in the skin than those of small-pox ; 
but the process of vesiculation is similar. Loculation is indis tin ct, and 
umbilication exceptional. When the clear vesicles become clouded, but 
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rarely before this, polynuclear and mononuclear cells are found in their 
contents. 

• Symptoms .— Incubation period .— This is usually a fortnight or a little 
more ; hut extremes of 11 to 23 days are mentioned. 

In childhood the appearance of the eruption usually constitutes the first 
sign, and is taken to indicate the first day of the disease. In adults slight 
pyrexia and sometimes headache, shivering, and even pain in the back may 
precede the eruption for 48 hours. In exceptional cases, mostly in children, 
vomiting and convulsions have occurred. 

Prodromal rashes are not very uncommon. An erythema, either patchy 
or unif orm, -which may be punctate, sometimes precedes the eruption for 
some hours, and may be mistaken for scarlet fever ; it avoids the face, does 
not blanch by the Schultz-Charlton test, and does not desquamate. The 
incipient papules of chicken-pox can sometimes be recognised in the erythema. 
Less frequently the prodromal rashes are measly or urticarial. 

The eruption of chicken-pox appears first on the trunk, but soon spreads 
to the face, the scalp and the proximal parts of the limbs. Sometimes it is 
on the face that it is first noticed. Occasionally, and sometimes primarily, 
the eruption invades the mucous membranes, especially the fauces, soft palate 
and the pharynx. The spread of the rash does not conform to the orderly 
progress of small-pox, it appears in several crops on successive days ; these 
may come out for 2 or 3 days in mild cases, for a week or more in those which 
are severe. The total number of lesions may be anything from a few to some 
hundreds. They are thickest on the trunk, especially on the back, and next 
to this on the face and in the scalp. They tend to invade the limbs from above 
downwards, being sparse and often small on the distal portions; a few 
vesicles are occasionally seen on the palms and soles. The axilla does not 
escape a3 in small-pox, and it is unusual for the rash to show an especial 
incidence over ridges or pressure points. Various forms of skin irritation 
may determine a local profusion of the rash. 

The lesions are in turn macular, papular, vesicular and mildly pustular. 
The macules are very transitory, soon becoming rounded or ovoid papules of 
a pinkish colour and slightly salient, something like the rose spots of typhoid, 
or larger. Vesiculation rapidly ensues, and is complete in 24 hours or a little 
more. The vesicles seldom exceed a third of an inch in diameter. They look 
like translucent droplets, lying on rather than in the skin. An areola may or 
may not be present. On the scalp, forearms, hands and feet they may appear 
deeper, and show some hardness. Some assume oval or irregular outlines, 
especially when lying near creases or folds of the skin. On maturity the 
vesicles take on a pearly hue. When punctured, most of them collapse 
entirely, and umbilication is rare. Confluence of adjacent vesicles hardly 
ever occurs. Owing to its itchiness, the rash is often infected by scrat ching 
or rubbing, and then the lesions become larger and more inflamed. Other- 
wise the vesicles dry up into superficial brown scabs in a day or two, which on 
separating leave slight pink stains, but no appreciable pitting. 

The appearance of the eruption in successive crops leads, as the disease 
progresses, to the presence at the same time on a given area of skin of lesions 
in all stages of development, i.e. papules, vesicles, small pustules and scabs. 
On mucous membranes the vesicles soon rupture and leave shallow grey ulcers 
often with red areolte. * 
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Slight pyrexia usually accompanies the appearance of the rash. Some 
cases are apyrexial throughout. Rarely the temperature riseB as high as 
103° or 104° F. Successive crops of spots may be accompanied by successive 
rec urr ences of fever. Constitutional symptoms as a rule are absent. 

Varieties. — Chicken-pox varies much in intensity. It may be so mild 
that only one or two pocks are recognised. As mentioned above, sharp 
invasive symptoms may mark its advent in the adult. There are three special 
varieties of the severe disease : (1) Varicella bullosa ; (2) V aricdla gangrenosa ; 
and (3) Varicella hamorrhagica. In V. bullosa the vesicles rapidly form 
large blebs, which on rupture leave painful raw surfaces. V. gangrenosa 
is seen in debilitated children and those recovering from scarlet fever ; 
large dark crusts form, and on separation reveal ulcers which may spread on 
the surface and in depth with great rapidity. Constitutional disturbance 
is severe, and pulmonary complications often supervene. Infection of the 
lesions with yellow staphylococci, haemolytic streptococci or virulent strains 
of the diphtheria bacillus should be suspected. V. hoemorrhagica is rare ; 
haemorrhages occur into the vesicles and intervening skin, and bleeding sets in 
from the mucous membranes. It is very fatal. Bleeding confined to the 
vesicles is not so serious. 

Complications. — Laryngitis or slight bronchitis is present in some 
cases. Pocks on the conjunctivae, vulva or prepuce may give rise to 
troublesome symptoms. Accidental septic infections sometimes occur in 
the eruptive stage. Acute nephritis and arthritis are exceptional results of 
these. 

Nervous complications are very rare and usually benign. They are 
attributed to encephalo-myelitis, and chiefly affect children, usually occurring 
during the second week of the infection. Rarely they precede the eruption. ' 
The onset is acute and febrile ; it may be accompanied by vomiting, vertigo 
and convulsion. Ataxia and tremor are more common than motor paralysis. 
With spinal lesions the picture may be that of a transverse myelitis. Optic 
neuritis, ophthalmoplegia and, very rarely, peripheral neuritis have also 
been recorded. In most cases recovery has ensued. 

Herpes zoster is closely akin to chicken-pox. A scattered vesicular rash in- 
distinguishable from chicken-pox may precede, accompany or follow the zoster 
eruption. Herpes zoster may also give rise in contacts, mostly children, to 
typical chicken-pox after an incubation period of from 12 to 21 days, and 
chicken-pox may follow inoculations from zoster vesicles. Conversely, for 
chicken-pox to give rise to herpes zoster, is a much less common' event, 
which usually occurs in adults. It is a ourious fact that there is no evidence 
of any cross-protection between the two diseases. 

Diagnosis. — A mild or modified case of small-pox may erroneously be 1 
supposed to be chicken-pox, or chicken-pox with a profuse eruption and con- 
stitutional, or the rare haemorrhagic, symptoms may be supposed to be small- 
pox. _ The differential diagnosis, in which the distribution of the rash is of 
primary importance, is considered in the article on small-pox. Here it may be 
stated that in a patient under 10 years of age, with well-foveated vaccination 
scars, a profuse eruption is generally chicken-pox, whilst a scanty eruptioti 
with well-marked invasive symptoms is mo!re likely in these circumstances to 
be modified small-pox. 

The erythematous prodromal rash may simulate scarlet fever; but 
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other signs of this disease are wanting, and the chicken-pox eruption appears 
within 24 hours. (See also p. 172.) 

Certain skin diseases characterised by vesicles or bullae may be mistaken 
for chicken-pox. These include insect bites, scabies, acne, impetigo, papular 
urticaria, pemphigus and erythema multiforme. Differential criteria are 
prolonged duration, recurrences, distribution, absence of fever, and no lesions 
in the mouth. 

A varicella-like type of syphilidc is known. It usually affects the trunk, is 
much more persistent, and is accompanied by other evidence of its nature. 

Prognosis. — Death is very rare. The gangrenous form may prove fatal 
to debilitated children, and the rare haemorrhagic form is said by most 
authorities to have a very bad prognosis. 

Treatment. — Although most infectious in the pre-eruptive and early 
eruptive stages, patients should be isolated until every scab has separated 
— usually a period of 2 or 3 weeks. They should be confined to bed during 
the eruptive period. Skin irritation may be allayed by mild dusting powders, 
and it is sometimes advisable to fix the arms in light splints. It is rarely 
necessary to cut off the hair. Inflamed pocks may need fomentation with 
boric acid. Crusts which re-form may be removed by Btarch poultices and 
zinc or mercurial ointment applied. Septic or gangrenous varicella may be 
treated by the use of scarlatinal or diphtheria anti-toxin, and drugs of the 
sulphonamidc group internally, or in the form of 5 per cent, sulphathiazolc 
ointment with 1 per cent, phenol. 

When discharging patients particular attention should be paid to the 
pcalp, as scabs may remain entangled in the hair. It is doubtful if lesions 
which have crusted several times are still infectious. The quarantine period 
for contacts is 3 weeks, but it is quite safe for it to commence 10 days after 
exposure to infection and be maintained for 12 days. 

Attempts nt prophylaxis with convalescent serum have not proved very 
successful — 10 to 15 c.c. from a convalescent within a month of an attack is 
given intramuscularly. 


MUMPS 

Synonyms.— Epidemic Parotitis ; Infectious Parotitis. 

Definition. — An acute infectious disease, characterised by swelling of the 
parotid, and sometimes of the other salivary glands, accompanied by constitu- 
tional disturbance which is usually mild.' With the exception of orchitis, 
complications are infrequent, and a fatal termination is exceedingly rare. 

/Etiology . — Mumps is endemic in most large centres of population through- 
out the civilised world. No climate is adverse and no race is immune. Children 
nnd young adults of both sexes are those usually attacked ; but no age is 
entirely exempt, although the disease is rare in infants and in the aged. C Thc 
mother has transmitted the disease to the foetus in ulcro. Dogs and cats 
have been known to contract the infection from their owners. 

The malady usually appears during the winter or spring months. Out- 
breaks are generally localised, and often limited to particular schools, business 
bouses or barracks. Infection is direct from patient to patient ; but is some- 
times conveyed by an apparently healthy intermediary, or by fomites. 
Epidemics of mumps may follow outbreaks of measles. 
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Pathology. — -Mumps is attributed to infection by a neurotropic filterable 
virus. Invasion of tbe nervous system is thought by some to occur prior to 
invasion of the salivary glands. An alternative view is that a primary septi- 
caemia is followed by localisation of the virus in certain susceptible organs. The 
disease can be passed to cats and monkeys by bacteria-free filtrates of saliva 
or puncture fluid from the swollen glands, and has been re-transferred from 
monkey to man. Older views were that certain diplococci or spirochsetes were 
the infecting agents. 

An interstitial inflammation is said to occur in the affected salivary 
glands, but parenchymatous inflammation is described in the case of the 
pancreas and the testicle. 

Symptoms. — The incubation period is 3 weeks ; but extremes of 14 and 
35 days, or even 37 days, are admitted. A swelling of the parotid gland is 
usually the first indication of the malady, but this may be preceded for a 
day or two by pain and stiffness in the region of the masseter muscle, or by 
such prodromal symptoms as feverishness, shivering, and sore throat. Some- 
times a meningeal reaction marks the onset (Cerebral Mumps). 

The parotid swelling is at first unilateral, and commonly appears on the 
left side. It may increase for 2 or 3 days, forming an ill-defined, elastic 
swelling, which obliterates the sulcus between the mandible and the mastoid 
process, lifts the auricle away from the head in a characteristic manner, and 
extends forwards on the surface of the masseter. Only rarely is the skin over 
and around the gland either reddened or oedematous. The swelling subsides 
after a few days, sometimes very quickly, but a distinctive and, when present, 
highly diagnostic feature is the occurrence, 24 or 36 hours after onset, of 
swelling in the other parotid region, sometimes with fresh febrile disturbance ; 
or the submandibular and sublingual glandB may now be attacked. The 
interval between the invasion of the two parotid glands may extend to 4 or 5 
days, or even longer ; sometimes they are attacked sinultaneously. Sometimes, 
too, the submandibular glands become swollen first, in which case palpation 
with one finger in the mouth and another below the jaw will reveal the acorn- 
like swelling. The parotid may escape, or may swell in its turn. When 
multiple bilateral glandular swellings are present the features become much 
distorted. 

Moderate pyrexia (101° or 102° F.) may accompany the onset and persist 
for a day or two ; but the attack is often afebrile and the pulse rate hardly 
quickened. On rare occasions constitutional disturbance is severe, the 
temperature rising to 104° or 105° F., with delirium and circulatory 
depression. 

The glandular swellings are accompanied by a feeling of tension rather than 
acute pain, but the inflamed parotid gland may cause great pain on attempts 
to separate the teeth, to chew or to swallow. The secretion of saliva is often 
defective, but in some excessive salivation is noticeable and food may 
increase the swelling of the gland. Injection of the orifices of the salivary 
ducts, pharyngitis, and even tonsillitis are sometimes observed at the height 
of the attack. Enlargement of the cervical lymph glands rarely occurs. 
Slumps may appear in so mild a form as to be hardly noticeable. At 
times the only gland affected is the submandibular ( submaxillary mumps). 
Occasionally orchitis or pancreatitis iB the sole manifestation of the dii««n. gp r 
Invasion of the lachrymal gland has occurred in some instances. 
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With rare exceptions the swellings caused by taunipS neither Suppurate 
nor persist, although* occasionally, the parotid gland is said to be several 
months in resolving. Relapse occasionally occurs. 

During the period of glandular swelling the blood usually shows a moderate 
leucocytosis, a characteristic feature being a relative and absolute increase 
in the n umb er of lymphocytes. The supervention of orchitis does not 
invariably alter the blood picture, although, according to some authorities, 
it may give rise to an increase in the number of polymorphonuclear cells. 

Complications . — Orchitis occurs in 15 to 30 per cent, of the males. It 
affects boys about the age of puberty and young adults | in childhood it 
is rare. Sexual activity is held to be a definite predisposing factor. The 
seventh or eighth day of illness is the usual time of onset ; but it may 
appear 2 or 3 weeks later. In some instances orchitis precedes the inflamma- 
tion of the salivary glands. The condition is really an epididymo-orchitis. 
Where surgical attempts have been made to relieve tension by decapSulatioh 
or incision, effusion has been found in the tunica vaginalis, the testis engorged, 
and the epididymis deep red. The onset is characterised by pain in the testis, 
which soon becomes swollen. Delirium, vomiting, collapse and considerable 
fever may accompany the testicular inflammation. The temperature may rise 
abruptly to 103° or 104° IT. Fortunately the complication is usually One- 
sided, but in 10 to 20 per cent, of cases the other testicle iB attacked in turn. 
Orchitis may be accompanied by oedema of the Bcrotum, swelling of the 
spermatic cord and enlargement of the inguinal glands. Exceptionally 
urethritis accompanies the testicular swelling. Subsidence of orchitis within 
a week is the rule, the temperature falling rather abruptly. Suppuration is 
Very rare; but relapse sometimes occurs. When bilateral orchitis occurs 
before puberty the development of the individual is usually checked ; rdrely 
feminism has been reported. In the adult, even when both testes appear' 
atrophic, spermatogenesis may return after many months. 

In the female, ovaritis, inflammation and oedema of the vulva and mastitis 
arc occasional complications. 

Pancreatitis is a much less common complication than orchitis, but like 
the latter on rare occasions is the only manifestation of mumps. It should be 
suspected when acute abdominal pain, fever, vomiting and epigastric tender- 
ness occur as sequels to the parotid swelling, which under these Circumstances 
may show a rapid subsidence. Sometimes the swollen pancreas may be felt,- 
but often its presence is masked by abdominal rigidity. The bowels ate 
constipated, the stools may be fatty, or even contain blood. The serum and 
the urinary diastase is increased, and glycosuria may occur. The blood sugar 
may be raised. Jaundice is rare. The onset may be accompanied by alarming 
collapse. Fortunately recovery has occurred in most cases. Diabetes as & 
sequel to mumps is very exceptional, but undoubtedly may occur, sometimes 
even when the abdominal symptoms have been quite trivial. It shotdd be 
noted that in mumps a raised diaBtatic index may occur without clinical 
evidence of pancreatitis, and is attributed to infection of salivary glands. 

As regards the nervous system, symptoms of meningo-encephalitis may set 
in towards the end of the first or during the second week, and have even 
been known to precede the appearance of the glandular swellings. Some- 
times on recovery such disabilities as aphasia* hemiplegia, moiioplegia dr 
ataxia persist. Rarely a general paralysis Of the limbs with loss of deep 



MUMPS 177 

reflexes, attributed to periphefal neuritis; occurs. Weakness of the muscles 
supplied by one facial nerve very rarfely accompanies the parbtid swelling. 

Acute matda and other forms of insanity are unusual sequels. 

An excess of lymphocytes may be found in the cerebro-spinal fluid,- and 
is not uncommon during the first fifteen days of mumps; even in the absence 
of definite meningeal symptoms. 

Certain affection^ of the obganb of special seHse; although uncommon, 
deserve mention on account of their importance. Quito apart frbm dfeaftiesfe, 
due to the occasional occurrence of otitis ifledia, true nerve dedfneSs indy 
occur Unaccompanied by signs Of middle eat disease. The deafness is Of 
sudden onset, and when accompanied by nausea, vomiting, tinnitus and 
inco-ordination it is attributed to haemorrhage or exudation within the 
labyrinth ; but it may occur withoiit any labyrinthine symptoms. Fortun- 
ately the deafness is Usually unilateral, for it is incurable. 

Papillcedema and optic atrophy with 10§s of visioh are other rare but 
important sequels. Iridocyclitis; paralysis of certain extra-ocular muscles 
and loss of power of accommodation may also at times ensue ; these mainly 
terminate in recovery after a variable time; 

Among Other possible complications may be mentioned epistaxisj bron- 
chitis, pneumonia; pericarditis aUd arthritis. Alb uminuri a is- not uncommon 
and nephritis sometimes Occurs as late as 4 or 5 weeks after the oiiSef Of the 
salivary swellings ; uraemia has been responsible for death in fare instances. 
Gangrenous appendicitis has also been noted. 

Suppuration in the parotid gland,- gUngrehe of the gland, cellulitic of the' 
neck and floor of the mouth, oedema of the glottis, and suppuration of the 
cervical lymph glands are very rare events, which are generally attributed 
to superadded septic infection. 

Eelapses, characterised by a recurrence of the glandular swelling after a 
distinct interval; are ndt very uncommon. Although one attack of mumps 
usually protects the individual for life, second attacks are not unknown. 

Diagnosis.— In the presence’ of an epidemic this presents little or no 
difficulty ; but the true nature of the infection may be overlooked in sporadic 
cases or Mien the parotid swelling is insignificant, and when the disease 
primarily affects the submandibular or sublingiial glands,- or again when 
orchitis or even pancreatitis constitutes the first, and perhaps the only; mani- 
festation. 

Parotitis, usually unilateral, and attributed to ascending dhet infection; 
is a well-known complication of certain fevers, and of some abdominal 
diseases ; but it may also occur in a primary and recurrent form. This is 
distinguished from mumps by the circumstances under which it occurs, and 
by the fact that it is not contagious. It generally ends in suppuration, and 
is accompanied by a polynuclear leuCocytosis. Swelling of the salivary 
glands may also follow the administration of certain drugs, such as iodide of 
potassium and pilocarpine. 

A painless enlargement of the parotid arid lachrymal glands, of great 
chronieity, occurs in Mikulicz’s disease. In uveo-pardtid fever irido-cyclitis 
accompanies the parotid swelling (see p. 561)'. 

Inflammatory swelling of the higher cervical glands, especially when dccom- 
paiiied by peri-adenitis and oedeind,- may be mistake!! for mumps. Swelling of 
this character occurs in certain cases of malignant diphtheria, and also in 
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scarlet fever. Careful attention to the history, proper examination of the 
fauces, and search for rashes should eliminate this error. Enlargement of 
the prc-auricular lymph gland due to lesions about, the nostrils and angle 
of the mouth, and the swelling caused by periostitis of the lower jaw, or 
otitic infection of a zygomatic air-cell, may superficially resemble inflamma- 
tion of the parotid, as also in some cases may subcutaneous emphysema. 

When tne submandibular and sublingual glands alone are swollen the 
distinction from lymphadenitis may be difficult. In such cases extension 
to the opposite side indicates mumps, as also does the transitory character 
of the swelling. In all forms of septic adenitis a polynuclear lymphocytosis 
is likely to be present. 

In glandular fever, which is an acute infective adenitis of the cervical 
and other lymphatic glands, the salivary glands are not involved. 

Prognosis. — The mortality from mumps is remarkably low. The majority 
of deaths occur in children under 5, especially in infants, usually from some 
complication. Attacks of mumps in pregnancy have been known to prove 
fatal. 

Treatment. — Mumps is infectious for 2 or 3 days before the swelling 
appears, and isolation for not less than 2 weeks from the onset is advisable 
provided that one clear week has elapsed since the subsidence of the glandulai 
enlargement. Contacts should be removed from exposure and isolated foi 
28 days, or better, supervised from the fourteenth to the twenty-eighth day, 
unless they have already had the disease. Thirty c.c. of whole blood, or 15 c.c 
of serum of convalescents, if given on first exposure, seems to prevent infection 
Attenuated attacks are difficult to produce, but see also remarks undei 
measles (p. 152). On account of the liability to orchitis, it is better to haw 
mumps before puberty than after. 

The patient should be isolated and confined to bed. The incidence and 
severity of orchitis arc said to be less in those who are not allowed to get uj 
until the time at which this complication usually appears is past. Foodf 
which need no mastication are indicated during the acute stage. The moutl 
should be kept clean. Pain may be relieved by local applications and acetyl- 
salicylic acid. The inflamed testicle should be enveloped in cotton-wool 
and suspended or supported by a small pillow. If pancreatitis is suspected, 
fomentations may. be applied to the abdomen, small doses of opium admin- 
istered, and the diet strictly restricted to fluids. Delirium and pyrexia are 
met by sponging, wet-packs or the ice-cap. Hyoscine may become necessary. 
Repeated lumbar puncture is beneficial in meningo-encephalitis. 

Chakles R. Box. 


INFLUENZA 

Definition. An acute infectious disease of short duration, existing in 
pandemic and epidemic form, with sporadic outbreaks. It is characterised 
by sudden onset, pyrexia, headache, pains in the back and limbs, and a 
tendency to inflammatory complications in the respiratory system. 

. / , \ 0 .°ey- ** rc protean features of disease which are at present 
included m our conception of influenza all manifestations of the same materia 
morbi 1 Are there influenzas rather than influenza ? What causative 
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factors determine the pandemics of the disease during which the case-incidence 
rises so rapidly and so enormously ? What is the association between benign 
influenzal catarrhs of endemic and sporadic occurrence and the pandemics 
which decimate whole races of mankind 1 These are questions which have 
baffled epidemiologists and bacteriologists for many years, nor did the 
exceptional opportunities for observation and research afforded by the 
pandemic of 1918-19 serve entirely to answer them. 

We are ignorant of the reasons why a state of relative quiescence in 
regard to the incidence of the disease — scattered sporadic caseB and mild 
epidemics — suddenly blazes up into a devastating pandemic. We know that 
when this conflagration arrives the disease becomes very highly infectious 
in character, that its virulence is enormously increased and that the usual 
close association with catarrhs and seasons and latitudes and lowered general 
resistance is no longer observed. Age gives no security at such times; 
witness both the high case-incidence and high case-mortality in young adults 
during the pandemic of 1918-19. 

A previous attack of the disease gives little or no protection ; according 
to some authorities the reverse is the case. 

In the matter of its relation to other catarrhal states the absence of 
definite criteria makes it impossible to be precise in diagnosis. It is only in 
the presence of a severe and widespread outbreak that the guide of prob- 
ability is of assistance in this respect. 

Andrewes and his co-workers at the National Institute for Medical Research 
in 1933 isolated from the nasopharyngeal discharge of influenza patients a 
virus which is capable of infecting ferrets. When human influenzal garglings 
are dropped into the noses of ferrets they become ill in 48 hours and the 
disease has been transferred from the experimental animals to the experi- 
menter. Further, they have shown that patients who have had influenza 
recently develop antibodies in their blood which kill, or inactivate, the virus. 
Neutralisation tests with antisera prepared from human strains prove that 
different Berological varieties of the virus exist. Pfeiffer’s bacillus is to be 
regarded as the commonest secondary invader of the infected tissues. Next 
to Pfeiffer’s bacillus, the micro-organisms most commonly found in associa- 
tion with the disease are streptococci of the haemolytic kind, pneumococci, 
M. catarrhalis and Staphylococcus aureus. It seems certain that many of the 
most serious and fatal cases owe their lethal character to virulent streptococci. 
Pfeiffer’s bacillus occurs in cases of disease quite other than clinical influenza — 
septic endocarditis, sinusitis and meningitis. The bacillus is of very small 
size, is Gram-negative in staining reaction, grows with difficulty on ordinary 
media and has low vitality outside the human body. A special feature seen 
in regard to it is the fact that, when present in acute cases of influenza, 
it usually occurs in enormous numbers in the infected tissues and their 
secretions. 

Symptoms. — So far as can be judged the incubation period is, with con- 
siderable constancy, something from 24 to 48 hours. A marked feature 
of the disease is the abruptness of the onset. So abrupt is it at times that 
the victim is striken down, as it were, in the street, and, from being quite 
well he is, within a few hours, prostrated and already suffering the maximum 
discomforts of the disease. The temperature rises rapidly ; there is often 
a rigor. The chief symptoms are racking headache, intolerable aching 
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pains in the loins and limbs, dryness and irritable redness of the month 
and fauces, and a distressing dry cough. An erythematous rash is not 

uncommon. . 

Although the symptoms are protean, it is customary to describe certain 
types of case that are frequently met with, dependent largely upon the 

P articular tissues and functions which suffer the chief results of the infection, 
t is to be noted that different outbreaks of the disease are prone to be char- 
acterised by different clinical types, as also by differing degrees of severity. 

J. The febrile type.— In this variety of the disease the chief features are 
pyrexia, with associated malaise, headache, pains in the back and limbs and 
a moderate degree of catarrh of the upper air-passages. In many cases this 
type differs only from the “ common cold ” in its more abrupt onset, its 
higher degree of pyrexia, its disproportionately severe prostration and its 
relatively “ dry ” form of catarrh. The eyeballs are often painful, with 
some conjunctivitis, and the fauces are often red and Blightly cedematons. 
Cough is often present, with few or no associated pulmonary signs. TV 
pyrexia lasts for a variable time, usually 4 to 6 days ; the temperature chart 
may show two peaks in the 24 hours. It is unuBual to see the fever prolonged 
past the eighth day without Borne focal complication, generally pulmonary. 
Defervescence is quite frequently by crisis, but this is by no means the rule. 

2. The respiratory type . — This is the form of the disease which is most 
prevalent in pandemics, and, when severe, it is the form to which the mortality 
is chiefly due. . Somewhere about the fourth day of the disease it becomes 
obvious that the catarrhal process is growing troublesome, with more definite 
involvement of the larynx, trachea and bronchial tract. A dry catarrh of tie 
larynx and trachea, with pain and distressing cough, may constitute the 
main feature of the disease. In many cases the temperature falls about 
tho third or fourth day, to rise again concurrently with a definite exacerbation 
and extension of the catarrh. The respiratory involvement does not tend 
to remain localised ob a bronchitis, but involves the lung tissue, leading to 
a bronchiolitis and, in many cases, an alveolitiB also. Then ensue the signs 
of ncuto pulmonary congestion which are so characteristic of the disease, 
and cause so much anxiety for fear of untoward developments. The respira- 
tory manifestations of influenza infection extend from laryngitis and tracheitis 
through bronchitis to lobular and lobar pneumonia and pleurisy, both 
dry and with serous or purulent effusion. But the dominant feature, 
rarely absent in any really severe case, is a condition of capillary bronchitis 
with intense pulmonary .congestion. This may be unilateral or bilateral, b 
more often basal than apical, but is not seldom universal. The physical signs 
aro copious fine rales (crepitation), with impaired vesicular sound, and, las 
often, impaired percussion tone. This condition may well be termed the 
essential lesion of the disease, for even when actual consolidation of the lung 
is present, this is quite often an incident by comparison, and if the patient 
dies,. he dies with the consolidation rather than of it. 

Cough is usually a very troublesome symptom in this type of the disease, 
and is often quite independent of the need to expectorate. The sputa varj 
! Cr / 1 ^ ie y , nm 7 quite absent, even in cases where there is wide- 

UI !£ congestion. hen present they are generally of a kind that 
or t 1C tintur . e 1 0 ( ** chief lesion, whether tracheitis, bronebitu 

I ■ wo special kinds of Bputa are very typical of influenza, 
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and they are seen frequently during epidemics, (a) Bright, pink, frothy 
mucus, sometimes produced in large amount, it may be as much as a pint 
in 24 hours. This rose-red mucus results from acute inflammatory oedema 
of the lung. It may be expelled involuntarily during cough and sometimes 
it spurts from the nostrils. (6) Tenacious mucus, less viscid than in 
lobar pneumonia, and more copious, differing also in colour which is of 
several hues — red, brown, saffron and various shades of green, all of 
these being occasionally present at the same time. Seen in a white 
earthenware vessel these sputa are very striking and in a high degree 
diagnostic. 

3. The malignant type . — This severe and very fatal form is almost confined 
to pandemic or to epidemic periods. The patient is gravely ill from the 
onset, or soon after, with intensely toxic symptoms, cyanosis of a peculiar 
character (“ heliotrope cyanosis ”) and rapid development of heart failure 
before focal manifestations have time to show themselves — unless it be the 
presence of copious fine rales of the kind referred to in (2). The duration of 
this type of case varies from 48 horns up to a week, and no measures of 
treatment, however prompt, serve to avert the almost certain issue. It is 
asserted by reliable observers that death may occur even within the first 
24 hours from the onset. 

4. The gastro-intestinal type .— More strictly, perhaps, gastric and 
intestinal types. These types are less common in pandemics and epidemics 
than in small endemics and in sporadic cases. The gastric cases are quite 
common, and some of the milder endemics seem to “ breed true ” to a remark- - 

i able degree in this respect, leading to a very constant clinical picture of an 
illness with acute, even abrupt, onset, vomiting, marked anorexia, epigastric 
[ and umbilical tenderness, and general prostration. Considerable difficulty 
\ often arises in diagnosis (see p. 183), even when there are several cases of a 
| similar kind prevalent. 

Jaundice of the catarrhal kind is not very uncommon as a complication. 
Some of the intestinal cases give no less difficulty, and when severe the 
i likeness to typhoid fever is sometimes very close indeed. Tympanites, 
j diarrhoea and enterorrhagia, associated with continued high fever and a 
; leucopenia, may deceive the very elect. 

5. A nervous type has been described, but it is perhaps more correct to 
, say that a variety of nerve symptoms may arise both during and after the 
, acute infection, rather than that a recognisable clinical picture is produced 
! (see p. 182). 

Complications and Sequelae. — These are both numerous and important, 
i Indeed, if we except the malignant cases and the very severe respiratory 
| cases occurring during pan- and epi-demic periods, it may be said that the 
’ importance of the disease lies more in its complications, and perhaps still 
, more in its sequels, than in the Btage of infection proper. For convenience 
these disabilities may be grouped as follows : 

■ 1. Respiratory . — The main extensions of the catarrhal process have been 

, already referred to, as also has the occurrence of pleurisy. Sinusitis may be 
i mentioned here ; it is both common and troublesome. Otitis media also 
, occurs. Asthma sometimes appears for the first time in a patient’s life 
, after influenza, and the age of the sufferer may be much more advanced than 
' is usual with asthma generally. Pulmonary tuberculosis not seldom shows 
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itself also for the first time in the same association. The most frequent 
sequel of all, however, is the maintenance of a state of chronic congestion 
or bronchiolitis at one base or both bases of the lung. This condition, which 
may persist for years, ebbing and flowing with the seasons and with the 
occurrence of intercurrent catarrhal infections, may prove the starting point 
of bronchiectasis. __ _ 

2. Circulatory . — Perhaps the most serious complication and sequel is 
referable to the heart. Some degree of dilatation is very common during a 
severe attack of the respiratory type, and this condition is apt to prolong 
convalescence in a very tedious fashion. In some cases a bradycardia due to 
heart block has been observed : the prognosis in this condition is good. 
But a much more common form of heart disability is that which arises 
insidiously after the patient begins to resume his usual routine of life. He is 
the subject of palpitation, prsecordial distress and a sense of undue fatigue 
with slight effort. In women this state of things is complicated often by 
nervous symptoms, and attacks of breathlessness and a sense of impending 
collapse arc quite common. As there is frequently in addition a considerable 
degree of true nervous prostration with mental depression it becomes ex- 
ceedingly difficult to decide to what extent the heart is really affected. 
Physical signs in these cases are wholly inadequate ; quite often they are 
absent altogether. Although, with care and encouragement, many of these 
cases get quite well after a time, a large number unfortunately become more 
or less permanent “ heart invalids.” It is not clear what is the exact pathology 
.of the " influenzal heart,” but it is perhaps near the truth to consider it in 
the main a toxic myocarditis ; though to what degree it iB the nervous 
mechanism, and to what degree the heart muscle, that suffers we cannot say. 

Vasomotor troubles are not uncommon and often complicate the heart 
condition. Phlebitis may' occur. 

3. Nervous . — The most common complication is the intense depression 
from which the patients so frequently suffer. In a few cases this leads to 
actual mental instability and, in fewer still, to suicide. The depression 
may continue for a long time after the acute illness is over. So common a 
symptom is it that patients themselves often consider the nature of a recent 
febrile illness to be definitely established as influenza because of this resultant 
depression. And they arc probably in most cases correct. The headache, 
which is another very constant accompaniment of the illness, may be so 
severe as to raise the question of meningitis ; it quite commonly leads to 
some delirium in patients whose nervous system is, in health, none too 
stable. 


A true meningitis occurs now and again with H. pfeiffer in the cerebr 
spinal fluid and a clinical picture that is unequivocal. Encephalitis an 
myelitis. arc described, but here, again, the diagnosis — from epidemic ei 
cephalitis — must always be a difficult matter. 

Many other nerve conditions are described by authors. Perha] 
neuritis, of both single and multiple types, is the most common. One of us (1 
has seen a condition indistinguishable from paralysis agitans follow a seve: 
attach, which ended m complete recovery after several months. 

.«<r„ 1 f. EnoS,S *' 7, T g pi i n ' a,ld epi-demics the diagnosis is, as a rule, n 
difficult, especially: when the case if very severe. “ Filming ” the sputa 
a case of the respiratory type is a valuable aid to diagnosis i If the high 
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characteristic condition of bronchiolitis with copious fine rales referred to on 
p. 180 be present in a febrile illness with nerve prostration and general 
toxaemia, the diagnosis is fairly certain. 

The gastric and intestinal cases, and especially the latter, present more 
difficulty than do the respiratory cases. The gastric cases resemble food- 
poisoning not a little, and appendicitis may require careful consideration 
in patients with abdominal tenderness, pain and vomiting, of acute onset. 
From typhoid fever a severe intestinal case with hemorrhage and enlarged 
spleen can only be distinguished by absence of agglutination and negative 
blood culture. A leueopenia is present in both diseases. 

The diagnosis of milder cases of influenza, if occurring in sporadic fashion, 
is frequently a frank admission that it is well to give the patient and his 
friends a label to his disease. There are so many causes of an acute febrile 
illness with malaise and slight catarrh that exact diagnosis may not be 
possible. 

A word of warning is perhaps necessary in respect of diseases known to be 
prevalent coincidentally with outbreaks of influenza. Thus, true pneumo- 
coccus pneumonia, whether lobular or lobar, is not infrequently called 
influenzal when this latter disease is epidemic. Of greater importance is the 
fact that waves of incidence of influenza and poliomyelitis and encephalitis 
sometimes concur. If the practitioner’s attention is bent only upon the 
former disease he is apt to put down to it certain serious nerve lesions that 
really belong to the latter. 

Treatment. — Prophylactic. — As we do not know the factors leading to 
the production of influenza epidemics we do not know how to prevent them. 
When they arrive we can, to some extent, control them by efficient quaran- 
tine, by early diagnosis and notification and by a proper system of hospitalisa- 
tion, adequate to the peculiar features presented by the disease. In regard 
to individual prophylaxis it was formerly held that to keep generally “ fit ” 
was a good protection against infection. But recent experience does not 
confirm this view : influenza attacked the strong as well as the weak ; indeed, 
the robust young adult fell a victim by preference, though this may have 
been partly because he was more open to infection by virtue of the conditions 
of his life. The age-mortality as well as the age-morbidity during the 1918-19 
pandemic seemed to make it clear that some method of specific immunisation 
is essential before we can hope to protect against infection. The available 
vaccines for protective inoculation aim at raising resistance against the 
secondary infections. Regarded in this light they are rational. So far the 
virus is not available for specific prophylaxis. 

Curative. — 1. General Measures . — With the onset of symptoms the 
patient is put to bed and is kept there until the temperature has reached 
normal and has remained there for 48 hours. He is only allowed up if examina- 
tion of the heart and lungs, and a review of his general condition, reveal 
nothing abnormal. If the attack has been severe, the patient should be 
induced to remain in bed for a week after the temperature is normal, because 
relapses are common, and are often more dangerous than the original attack. 
This rule of practice should certainly have no exception in the case of patients 
over 50 years of age. 

The largest available room is chosen, and the bed is placed well away from 
the walls. Blinds, curtains and screens are dispensed with, and the windows 
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arc kept open day and night. The room temperature is kept as near to 60° F. 
as possible. If the ideal of free ventilation with warmth cannot he secured 
in the room, then warmth must be sacrificed rather than ventilation. Neglect 
of fresh air not only seriously prejudices recovery in the event of pulmonary 
complications, it undoubtedly tends much to induce them. It is probably 
the most important point in the general treatment. 

The diet is confined to warm fluids, given frequently, but easily digested 
solids are allowed if the stomach tolerates them ; efforts at “ feeding up " 
the patient are to be deprecated. Unless the patient is elderly, alcohol is 
not needed in the early stages of the disease when there are no complication!. 
The bowels are made to act thoroughly by a double dose of the patient’s 
customary aperient. If he has none, he is given grain doses of calomel 
every hour for 4 doses, and this is followed by a saline draught. The patient 
is sponged all over with warm water twice daily. 

2. Drugs . — There is no drug which acts as a specific. Aspirin and Dover’s 
powder in 10-grain doses may be given together as early as possible and may 
be repeated once or twice every 6 or 8 hours. This may be followed by a 
simple diaphoretic mixture. The sulphonamides are only of service when 
secondary infections are present, and especially when these are of a pulmonary 
nature. 

3. Treatment of Symptoms. — If the headache 1 b severe, phenacetin 
gr. 10 with caffeine gr. 2 may be given 4-hourIy for 4 doses. If the stomach 
gives trouble, and the tongue is foul, sod. bicarb, and Bod. sulphocarb., of 
each gr. 10, with glyc. acid, carbol. min. 10, may be given 6-hourly with the 
feeds, well diluted. For vomiting, all feeds are reduced to a minimum, or 
omitted entirely for 48 hours, giving sips of hot water only, with minim doses 
of liq. iodi mitis in GO min. of water hourly for 6 or 8 doses, and one pint of 
normal saline is introduced into the bowel two or three times during the period 
of starvation. 

Distressing and persistent cough is often the most difficult problem. 
Local applications to the chest arc often of service. If the origin of the congh 
is irritability, of the upper-air passages inhalations of tinct. benzoini co. 
4 parts, with menthol or eucalyptus 1 part, are useful. Failing this a 
spray containing chlorbutol (chloretone) and menthol, 2 per cent, of 
each in . liquid paraffin, may be used to the nose and throat. In the 
, essential cough ” of the disease, syr. cocillanre co., syr. codein© sod 
linct. tcrp-hcroin. co. are of some value. In intractable cases relief may 
follow, syr. chloral min. 30, ammon. brom. grs. 10, with ext. glycynhii. 
liq. mm. 20, etc., in 4-hourly doses for 4 doses. 

Insomnia calls for a general review of the whole programme — ventilation, 
control of pyrexia, posture, food, stimulants, etc. Failing attention to these 
things, a sedative draught of ammon. brom. grs. 20 and tinct. valern. 
min. 20 may be tried ; if not successful, min. 120 doses of paraldehyde, with 
met. quillaia? and tinct. nurantii to cover its unpleasant taste. Failing this, 
again chloral and bromide may be given, since drugs of the barbitone gronp 
am better avoided. 


4. Treatment of more Severe Cases and of Complications.— {a) Intend j 
',?. th hP^Pyrma .— Attention to good ventilation should bt 
■ , ’ ie thermometer and not the patient’s sensations must be the 
guide to the amount of bedclothes. “ Cradling ’’ is often very useful, s’ 
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also is tepid or spirit sponging. In cases in which the temperature is even 
then resistant, the cold pack should be used and repeated if necessary. 
Febrifuge drugs are to be avoided in such cases. Stimulants are now advisable 
to counteract circulatory failure. 

(6) Pulmonary cases . — Linseed and mustard poultices are of service here, 
or kaolin poultice, applying these to the most “ congested” parts. Volatile 
stimulants, sedative expectorants and diaphoretics are the most useful 
drugs : sp. setheris co., the iodides in small amounts, bromide and chloride 
of ammonium, tinct. senegse, tinct. belladonnse and liq. ammon. acetatis. 
Ammon, carb. should only be used where sputa are present, and large doses 
are of doubtful value at any time. Oxygen delivered through a nasal catheter 
is useful in all severe cases with cyanosis. 

(c) Heart failure, to be estimated more by the general state of the patient 
(facies, cyanosis, dyspnoea, delirium, ‘ posture) than by pulse-frequency 
or physical signs, is met by alcohol, strychnine injections, nikethamide 
(coramine) subcutaneously, and, as a measure supplementary to these, 
strophanthin grain in 20 minims of sterile saline solution, injected slowly 
into a vein of the arm and repeated, if indications are still present, in 8 or 
12 hours. 

(d) The post-febrile stage, often a stage of cardiac and nervous exhaustion 
in severe cases, requires some caution. Strict recumbency should be enjoined, 
with careful feeding, stimulants and tonics. 


FOOT-AND-MOUTH DISEASE 

Synonyms. — Aphtha Epizootica ; Epidemic Stomatitis. 

Definition. — A contagious disease, due to a virus, communicated from 
animals to man, characterised by mild pyrexia, swelling and vesiculation 
of the tongue and buccal mucosa, accompanied, sometimes, by a vesicular 
eruption on the hands and fingers. 

^Etiology. — Man is relatively insusceptible to infection which, however, 
is of almost world-wide distribution amongst cattle, pigs and sheep. Up 
to 1872 there were but few reported cases of supposed foot-and-mouth 
disease in man. In that year a more virulent form appeared in cattle, and 
human cases were more frequently described. Bussenius and Siegel in 
1897 analysed the reports of more than 1500 cases ; the majority are sporadic 
or occur in small groups. 

Three types of virus have been recognised by immunological tests : anti- 
serum of types 0 and A (Vallee and Carr4) and 0 (Waldman) has no pro- 
tective influence against infection by either of the other two types. In cattle 
the virus enters through the mucosa of the alimentary tract, a septicaemia 
ensues during which all the secretions and excretions of the body become 
infective, with subsequent localisation in the specific lesions. The virus can 
remain active on hair or in soil foT a month. 

• Foot-and-mouth disease is communicated to man : (1) By the con- 
sumption of unboiled milk from a cow suffering from the disease. (2) By 
direct inoculation : from (a) the saliva of infected animals, or (6) milking 
cows suffering from the specific eruption on the teats or udders. Those 
affected are for the most part either children, milkers or cowmen. 
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Symptoms and Course. — The incubation period of foot-and-mouth 
disease in man appears to be the same as in cattle, namely, 2 to 5 days. 
Whatever the route of infection the disease sets in with slight headache, a 
mild grade pyrexia and dryness of the mouth. This state continues for a few 
days, and is then succeeded by] a period of salivation and the development of 
the characteristic lesions — vesicles upon the lips and tongue, which contain 
yellowish-white turbid fluid. In 48 hours or so the vesicles rupture with 
the formation of superficial ulcers having a smooth purplish base. There 
may be considerable swelling of the tongue and mouth, which, with the 
pain, renders mastication and swallowing difficult. At the same time a 
crop of small vesicles may appear around the nails and on the hands ; they 
increase rapidly in size, become pustules and then Bcabs, which fall off early in 
the second week. In adults the disease runs a mild course with recovery 
in from 7 to 10 days. In young children, fed on infected unboiled milk, the 
condition is prone to be more severe because of the liability to anorexia, 
gastro-enteritis and diarrhoea. 

Treatment. — This is entirely dietetic and symptomatic. A weak 
solution of permanganate of potash is perhaps the best local application; 
strong antiseptics, whether to the mouth or to the hands, must not be 
employed. 


PSITTACOSIS 

Definition. — An acute infective disease derived from parrots, resembling 
typhoid fever in its mode of onset and general features, but presenting also J 
signs of an atypical pneumonia. i 

.Etiology. — The disease is derived from parrots (hence its name), the 
green Amazonian parrot being usually the source. Grey parrots, however, ; 
arc not exempt, and love-birds also suffer from it. Infection is usually ; 

conveyed direct from a sick parrot to a human being who has been in close 1 

contact with the bird, but a parrot dead of the disease is also infectious. I 
It is probable that a healthy parrot can act as a carrier. Infection from i 

one human being to another, although it seems to occur occasionally, is very ; 

rare. In 1892, Nocard isolated a bacillus from the bone-marrow of an infected j 
parrot, and named it the Bacillus psillacosis ; it was afterwards shown, how- \ 
ever, that this was identical with the B. ecrlrycke. In none of the cases in ( 
recent outbreaks, however, has there been any evidence of the presence of j 

this bacillus, and it is now proved by the work of Bedson that the infecting j 

organism is a filtrable virus. j 

Pathology. The post-mortem appearances are those of a severe septi- ! 

ernmia, with characteristic changes in the lungs. The latter do not present j 

the picture of classical lobar pneumonia or broncho-pneumonia, but of a j 
“peculiar hremorrhagic vesicular pneumonia, complicated by pulmonary ■ 

thrombosis and free from bacteria " (Turnbull). In addition, areas of muco- j 

purulent bronchitis and broncho-pneumonia may occur from secondary j 
infection. The gastro-intcstinal tract is nsnally free from severe inflammation. ; 

Symptoms. — The disease usually sets in rather suddenly after an incuba- ; 

tion period of probably about 10 days. The rise of temperature is commonly ; 

abrupt, and headache is pronounced. Epistaxis sometimes occurs. The 
patient is generally dull ana apathetic, and passes into a condition suggesting 
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a typhoid infection. The abdomen may be slightly distended, and there 
may be a little sickness and diarrhoea at the outset. The spleen is not pal- 
pable, but in some cases a few rose-spots have been observed which are of a 
smaller size than the spots in typhoid fever. Pulmonary symptoms may be 
present from the outset, or appear after the disease haB lasted some days. 
Cough is often frequent and troublesome, but, as a rule, there is little expec- 
toration. Respiration may be rapid, but the pulse-rate remains low. The 
signs in the lung range from those of a bronchial catarrh up to massive, 
sometimes very dense, consolidation. Pleuritic signs are very rare. The 
disease usually lasts from 2 to 3 weeks, and the temperature may fall abruptly. 
Temporary rises of temperature during convalescence are often observed, 
and there may even be a complete relapse. 

Diagnosis. — Clinically the disease can be suspected on circumstantial 
evidence. If one has a patient who presents a general resemblance to a case 
of typhoid or paratyphoid fever, but whose blood does not give the agglutina- 
tion reactions, who presents also pulmonary symptoms and signs of .an 
atypical sort, and who has also been brought into close contact with a sick 
parrot or love-bird, then the diagnosis is justified. A deceptive feature in 
the diagnosis from typhoid, however, is that sometimes the agglutination 
reaction to the B. typhosus is positive. Indeed, a positive agglutination to 
one strain of typhoid organism occurring early in the disease and in a high 
degree of dilution is rather suggestive of psittacosis than otherwise. The 
blood cultures, however, are negative. It may be impossible at the outset 
to distinguish psittacosis from influenza, but the supervention of pulmonary 
complications unthin the first few days is in favour of the latter. Bacterio- 
logically the existence of the disease is proved by the presence of a positive 
complement fixation reaction in the patient’s serum. 

Prognosis. — The mortality varies considerably in different epidemics, 
but may perhaps be put at about 1 in 6. Young people usually recover. 
Severe involvement of the lungs and failure to maintain a relatively slow 
pulse are unfavourable factors. 

Treatment. — There is no specific treatment, and the use of convalescent 
serum has proved disappointing. Patients should be nursed with the usual 
precautions adopted in a typhoid case, but need not be further isolated. 
Special signs and symptoms must be treated as they arise. 

Prophylaxis consists in forbidding the importation of infected birds ; 
cages should be kept clean, and the birds should not be fondled. A bird 
which falls sick should be immediately isolated or destroyed. 

Horder. 

A. E. Gow. 


YELLOW PEYER 

Synonyms. — FebriB Flava ; Typhus Icteroides ; Yellow Jack ; Black 
Vomit; Kendal’s Fever ; Fi&vre Jaune ; Fiebre Amarilla. 

Definition. — An acute infectious disease of sudden onset, endemic in 
parts of tropical America and West Africa, characterised typically by pyrexia, 
vomiting, a slow pulse relative to the temperature, early alb uminu ria, and a 
tendency to haemorrhages and jaundice. It is caused by a filtrable virus 
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and is transmitted to man by the common domestic mosqnito, Acdes ccgypii 
( Stcgomyia fasciola ) . j 

^Etiology. — The endemic haunts of yellow fever have been curtailed in ; 
recent years by the destruction of its intermediary host. A circle with its 
centre in the Isthmus of Panama, and embracing the northern parts of South ! 
America, the West Indian Islands and the southern parts of North America 
includes most of the area of its late prevalence in the Western Hemisphere. 
Unsuspected reservoirs of infection have been found in the Amazon basin 
and in parts of Columbia, Venezuela and Brazil. The disease is widely 
endemic in West Africa, while cases occur far in the interior from the coast 
of Senegal eastward for over 3000 miles, and northward to the Sahara desert 
and the Sudan. Stokes, Noguchi and Young died when investigating yellow 
fever, the infection being probably acquired by direct contact with infective 
blood rather than by the mosquito vector, Aides ccgypii. Carroll in 1900 
showed that this mosquito would transmit the disease after a period of 12 days, 
provided it was fed on the blood of a yellow-fever patient during the first three 
days of fever. Reed and Carroll also found that the injection of 0*1 c.c. of 
blood from a yellow-fever patient collected during the first three or four days 
of fever produced the disease, and that the serum after filtration remained 
infective. Acdcs ccgypli bites in the daytime, and is most aggressive in the 
early morning. Its domestic habits make it an efficient vector, as the larval j 
stages develop mainly in artificial containers in or near human habitations. ‘ 
Lillies and females are equally susceptible, and infection in childhood is 
common. This type of urban and rural yellow fever differs from jungle j 

yellow fever, which is found in or near tropical forests in Brazil, where Aides ! 

trgypii is absent. Adult males who work in the jungle are mainly infected. 

Wild jungle mosquitoes have been found to harbour the virus, but the common 
vector is not yet known. Monkeys and possibly the hedgehog or other sus- 
ceptible animals may play an important role as reservoir hosts. In 1927 ; 

the West African Yellow Fever Commission found that the Rhesus monkey 
{Macaco mulatto) was susceptible, only one out of 30 monkeys surviving. One ! 

attack confers lifelong immunity, and 0-1 c.c. of convalescent human serum 1 

protects monkeys. The virus, if dried, will keep for months ; it penetrates i 

the intact skin of both man and monkeys, but is no longer demonstrable ; 

in the blood and viscera after the fourth day. j 

The diameter of the virus as determined by filtration through collodion 
membranes lies between 17-2S millimicrons. It possesses two qualities, j 

vi«ccrotropism and neurotropism ; when both are present it is known as j 

pantropic virus. In 1930 Thciler found that if pantropic virus was in- i 

ocuhtcd mtraccrcbrally into susceptible mice they developed encephalitis, ! 

unless innnunc scrum was simultaneously injected. After repeated passage \ 

through the brain of mice the virus lost its viscerotropism or capacity to 
atfaci. i!i'* abdominal and thoracic organs, and was converted into a neuto* > 
tropic virus with fixed characters. Injection of this virus or of pantropic ’ 

virus attenuated by tissue culture immunises against yellow fever and is 1 

the basis of prophylactic immunisation. ! 

The fact thnt immune bodies are demonstrable in the blood of yellow t 
er cases shortly after infection, and persist permanently in recovered j 

cases has been utilised to determine the endemic incidence of the disease. \ 

Mice are employed for the purpose. The protection test, as developed by [ 
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Sawyer and Lloyd, consists of an intracerebral inoculation of starch solution; 
followed by the intraperitoneal injection of viruB and tbe serum to be tested. 
In the absence of immun e bodies in the serum the virus produces^ encephalitis 
and death within a fortnight ; if immune bodies are present the animal remains 
unaff ected. This test has been of great value in affording an index to past 
epidemics, and in accurately determining the past and present geographical 
distribution of the disease. Examination of liver specimens obtained by 
means of the viscerotome from persons dying of illness of not over ten days’ 
duration have also lead to the detection of unsuspected reservoirs of 
infection. 

Pathology. — Death generally occurs between the fifth and ninth day of 
the disease. Rigor mortis comes on early. The skin may show ecchymoses 
and is an intense yellow colour, which becomes accentuated after death. 
The liver is of approximately normal size, reddish yellow, brownish yellow 
or “ chamois leather ” colour, and may show haemorrhages. Microscopically 
a midzonal fatty degeneration is characteristic on the fourth or fifth day, 
but later all zones undergo necrosis, and the nuclei may contain acidophile 
inclusion bodies. The gall-bladder contains tenacious, dark bile. The 
kidneys are congested, and show cloudy swelling and fatty degeneration. 
Petechial haemorrhages, casts and degeneration of the convoluted tubules 
are seen on section. The adrenals may Bhow cortical fatty degeneration. 
The left ventricle is often dilated, and its muscle pale and flabby. Brady- 
cardia is due to damage to the auriculo-ventricular bundle, and fatty degenera- 
tion of muscle cell-elements are common. Erosions and petechial haemorrhage 
in the stomach and proximal duodenum occur, hence the coffee-ground vomit 
and the tarry blood in the entero-colon. The spleen is almost normal in size 
and appearance. The pleura and meninges may show haemorrhages, the brain 
is congested, and the lungs congested ahd apt to show haemorrhages. 

Clinical pathology . — The outstanding pathological features are cloudy 
swelling and necrosis of the parenchymatous cells, especially of the liver and 
kidneys, and degeneration of the capillary endothelium, resulting in hsemor- 
thages. Jaundice and albuminuria with casts are thus produced. Hypo- 
glycaemia related to liver inefficiency may occur from the fourth day onwards, 
while the van den Bergh may show a biphasic direct positive reaction and a 
positive indirect reaction of from 2 to 20 units. In the later stages the blood 
urea may be increased, and in monkeys Findlay found an increase in guanidine 
bodies. Though the leucocytes may vary from 3,000 to 15,000 per c.mm;, 
leucopenia is the rule, the lowest counts occurring about the fifth to sixth 
day ; the neutrophiles are decreased, the lymphocytes increased and the 
eosinophiles tend to disappear. The clotting time is markedly increased. 
The cerebro-spinal fluid is under increased pressure and may contain increased 
quantities of albumin and chlorides. 

Symptoms. — The incubation period is from three to five days, but may 
be ten. Clinically, the disease is divided into : (1) Larval and mild forms ; 
(2) Severe; (3) Malignant. In well-established severe cases the clinical 
feature's vary according as the liver, kidneys or heart bear the brunt of the 
attack, acute hepatitis and cholasmia, uraemia and anuria,* and cardiac 
insufficiency being respectively manifest. Most cases show evidence of both 
renal and hepatic involvement. 

1. The larval and mild types . — During epidemics, as well as where the 
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disease is endemic, aberrant and irregular types are not infrequent ; transient 
fever of one to four days duration, perhaps associated ■with albuminuria, occurs 
with rapid return to health. Where the pyrexia persists over 48 hours, 
headache, vomiting, eye pain and mild jaundice may ensue. Diagnosis in 
the larval forms is dependent on showing that convalescent serum is protective. 

2. Severe or ordinary types. — The typical case presents three stages: 

(a) the sthenic ; (6) the stage of remission on the third or fourth day ; (c) the 
asthenic stage. In the sthenic stage the onset, which often occurs at night, is 
sudden with chilly sensations or a rigor, the temperature rapidly rising to 
102° F. or 104° F. There is severe pain in the back and limbs, frontal head- 
ache with flushed face, injected conjunctiva (ferrety eye) and photophobia. 
Prostration is severe, often disproportionally so to the temperature (Carter). 

The tongue is pointed and red ; anorexia, nausea and vomiting, which may 
be bilious, appear. Epigastric discomfort and tenderness are characteristic, 
and insomnia is frequent. Albuminuria generally occurs on the second day 
and steadily increases. The pulse is at first rapid (90 to 110 per minute) and 
of high tension with raised blood pressure, but later slows until by the 
third day it may be 60 to 70 per minu te despite the fact that the temperature 
remains elevated. This is known as Faget’s sign, the pulse actually falling 
away from the temperature. It also remains slow when the temperature 
rises again in the relapse. Constipation is the rule. 

Stage of remission. — About the third or fourth day the temperature may 
fall to 100° F. or lower with amelioration of symptoms. Recovery may result 
or fever be re-established. Frequently this stage is absent altogether. 

The asthenic stage. — The temperature rises again if it has remitted, 
turgidity of the face decreases, and jaundice now appears ; it is first seen in 
the conjunctivas and is not obviouB in the skin until the fourth day of fever 
as a rule ; sometimes, however, it is demonstrable on the third day. The 
gums are swollen and bleed on pressure, while the tongue is coated and later 
becomes dry and brown. The liver is tender and only slightly, if at all, 
enlarged, while the spleen is not palpable. Hiccough may be very distressing, 
and black or “ coffee ground ” vomit, tarry stools and skin petechia: may 
occur. Bradycardia is marked (40 to 60 per minute) and the blood pressure 
low. The urine is acid and decreased in quantity ; it contains urobilin and 
much albumin, granular casts and possibly bile salts, bile pigments, bile* \ 

stained epithelial cells, and red blood corpuscles. Anuria is frequent in fatal ; 

cases. After the intermission, the fever docs not last as a rule more than j 
three days. ; 

Malignant forms.— In this type the temperature may reach 106° F. and i 
profuse hemorrhages, mclrena, black vomit, cpistaxis, hematuria, purpura, [ 
jaundice and anuria may develop by the third day. Symptoms referable , 
, c ncrvous system such as hiccough, tremor, subsultus tendinum and : 
dehnura are also encountered, death from overwhelming toxemia rapidly \ 
ensuing. ° ; 

Complications. Complications arc uncommon, but boils, abscesses and 
t roiibicsomc jaundice, appearing for the first time in convalescence, may occur. [ 

Diagnosis. Difficulties in diagnosis are mainly encountered in atypical j 
cases, especially early in an epidemic. In the average case fever associated < 
with undue prostration and early and increasing albuminuria should at once i 
arouse suspicion, while later, the tender liver, absence of splenic enlargement, ; 
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Faget’s sign, haemorrhages and jaundice appearing about the fourth day •will 
be confirmatory. In blackwater fever, jaundice appears in the first 24 hours ; 
in bilious remittent fever on or about the second day ; while in Weil’s disease 
it is generally found on the fourth or fifth day. Dengue, malignant tertian 
malaria, and relapsing fever also occasionally give rise to difficulty in diag- 
nosis. Malaria, bilious remittent fever, and relapsing fever are generally 
associated with an enlarged spleen, while blood smears should reveal malaria 
parasites or spirochsetes. Special laboratory investigations may be necessary 
to differentiate Weil’s disease. In the larval forms of yellow fever intra- 
cerebral inoculation of susceptible mice with 0-03 c.c. of blood collected during 
the firs t three days of fever may reveal the virus. More frequently it will be 
necessary to take two specimens of blood at a fortnight’s interval and establish 
a rise in the titre of protective antibody by the mouse protection test in order 
to establish the diagnosis. 

Course. — If the patient survives, the acute disease rarely lasts longer 
than 10 days, and convalescence generally progresses slowly but surely once 
a normal temperature is established. Eelapses are rare and generally fatal. 

Prognosis. — The prognosis differs in various epidemics, the mortality 
rate varying from 10-70 per cent., the average being 20-30 per cent. Anuria 
deep jaundice, black vomit, haemorrhages and severe nervous disturbances 
are of grave significance. 

Treatment. — Prophylactic. — The segregation of infected individuals 
in mosquito-protected wards, and the destruction of the adult and larval 
stages of mosquitoes (Aedes) have done much to stamp out the disease. 
Kubber gloves must be worn in collecting blood from all pyrexial cases in 
endemic areas. Convalescent sefum affords temporary protection. All 
persons visiting or living in a yellow-fever area should be vaccinated with 
virus modified by tissue culture. A single subcutaneous injection of 05- 
1-0 c.c. produces protective antibodies ana confers an immuni ty which prob- 
ably lasts several years. No local reaction follows inoculation, but fever 
with headache and general aching may develop on the sixth or seventh day. 
Jaundice has frequently followed some three months after inoculation, but 
this is not due to the yellow-fever virus, but to the use of human serum 
containing the icterogenic factor. 

Curative. — Careful nursing of the patient in the recumbent position 
is essential, and as much fluid as can be taken is given during the acute 
illness, but food is contra-indicated. The juice of citrus fruits and dextrose 
and lactose are given in water ; citrates should be added to the drinks to 
combat acidosis. Only when the temperature has been normal after the 
second paroxysm can a gradual increase in food be permitted — rice water, 
chicken soup, Benger’s, custard, etc. — and even in convalescence it is only 
gradually increased. In severe cases, with vomiting, 2 pints of 5 per cent, 
dextrose, given intravenously every 24 hours, may be helpful; also tap 
water may be administered by proctolysis. Calcium lactate, grs. 60 daily, 
is advocated to neutralise the effects of guanidine intoxication. Unfortun- 
ately, though protective to monkeys, convalescent serum does not affect 
the course of the disease once symptoms have appeared. Symptomatic 
treatment includes the use of an ice bag locally for headache, a mustard plaster 
to the epigastrium for hiccough, hot fomentations and catheterisation for 
retention and sedatives for insomnia. Champagne may help the vomiting. On 
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admission a mild purgative is administered and constipation is subsequently 
treated by a daily enema. A cold sponge is indicated when the temperature 
exceeds 103° F. 


PHLEBOTOMUS FEVER 

Synonyms. — Papataci Fever; Three -day Fever; Sand -fly Fever; 
Pym’s Fever ; Dog’s Disease. 

Definition. — An acute specific fever lasting about three days due to a 
filterable virus and spread by Phlcbotomus papalasii. 

^Etiology. — The disease occurs in parts of Africa, Asia, Northern 
Argentina and is common in the Mediterranean basin, in India, Mesopotamia, 
Persia, etc., where it affects especially white races, though natives also suffer. 
Many thousands of troops were affected in the Middle East during 1940-1914. 
The virus is present in the peripheral blood for the first 24 to 48 hours, and 
female sand-flies sucking up such blood becomes infective six or seven days 
later, and remain so for life (Doerr). The vims may also be transmitted by the 
female Phlcbotomus to the egg and larva (Moshkovsky). Blood taken on the 
first and second days may produce the disease on experimental inoculation, 
and volunteers bitten by infective sand-flies develop fever in two to seven 
days. One attack generally confers relative immunity, but second attacks 
are not uncommon. 

The disease occurs in the summer and early autumn in the subtropics, as 
Phlcbotomus papalasii passes the winter months in its larval stage. It breeds 
in cracks and crevices affording moisture, darkness and organic matter, and b 
found in stone and rubble walls, dug-outs, trenches, and surface soil. The 
adults shelter in similar situations. The females bite just after sunset and kt 
dawn. Numerous bites occur over the wrists and ankles, where they prodnee 
itchy papules, which may vesiculate and give rise to localised swelling. The 
itching is severe, and may persist for 48 hours or longer or recur after an 
interval of several days in a sensitised individual who is rebitten. 

Pathology. — This has been inadequately studied, as the disease is not 
fatal. 

Symptoms. — The incubation period is two to seven days. Prodomats, 
such as malaise, vague pains, headache, and weariness, may usher in the 
disease. Generally the attacks commence suddenly with chilliness, shiver- 
ing, lumbar pain and malaise. Rigors occasionally occur. The fever is short 
and sharp, reaching 101° F. to 104° F. by the evening of the first day. Severe 
frontal headache, increased by coughing, retro-ocular pain, accentuated by 
movement of the eyes or pressure on the globes, and toxic pains and stiffness 
in the muscles of the back, neck and legs are characteristic. The face is 
flushed and perhaps swollen, the conjunctival are injected (Dog’s Disease), the 
skin is hot and dry, the tongue has a central fur, the throat is congested, and 
the fauces and palate are sometimes studded with small vesicles. Brady' 
cardia is a feature of the disease. Drowsiness, sleeplessness, and irritability 
are common. The cerebro-spinal fluid may sometimes show increased pressure, 
tome lymphocytes (10-30 per c.mm.), an increase in albumin, and a decrease 
in chloride^ The blood picture shows a leucopjcnia with a relative lympho* 
evtosis. Epigastric discomfort, nausea, vomiting and constipation may 
occur ; occasionally diarrhoea is encountered. 
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After about 36 hours, 'the temperature begins to fall and reaches normal in 
three or four days. There may be concomitant sweating, -vomiting, diarrhoea 
and epistaxis. Occasionally the fever only lasts for two days, and rarely it 
exceeds four days. _ . 

Diagnosis. — In the early stages it may be impossible to make a^ diagnosis 
with certainty. Influenza, dengue, paratyphoid, malaria, relapsing fever, 
typhus, infective hepatitis, and other fevers may need differentiation. In 
in-fin Bn an. the upper respiratory tract involvement, and in dengue the secondary 
rash and the more prolonged or saddle-back type of temperature, may assist 
diagnosis. 

Prognosis. — Recrudescences are exceptional. The disease is never fatal. 
Convalescence is generally rapid, but extreme depression, malaise, asthenia, 
and digestive disturbances may persist for one or two weeks. 

Treatment. — Prophylactic. — Destruction of sand-flies, by spraying of 
rooms, tents and dugouts, the avoidance of proximity to breeding-places, 
the use of repellauts applied to the ankles, wrists and exposed parts at sunset 
and of sand-fly nets at night are measures designed to reduce the incidence of 
infection. 

Curative.— Cases are treated by rest in bed during the febrile period, 
cold sponging when the temperature exceeds 103° F., and a mixture of 
aspirin, phenacetin and caffein citrate. At onset, opium in the form of 
Extractum opii liquidum may afford considerable relief. 


DENGUE 

Synonyms. — Dandy Fever ; Break-Bone Fever. 

Definition. — A specific fever, lasting five to seven days, caused by a 
filtrable virus which is transmitted by Aides cegypti or certain other species 
of this genus. A saddle-back temperature chart, severe rheumatic-like pains 
in the limbs, backache, bradycardia, leucopsenia and a measles-like eruption 
appearing about the third-fourth day are characteristic. Many atypical clinical 
forms occur. 

Etiology. — The disease occurs universally throughout the tropics and 
subtropics, where it is often endemic ; from time to time explosive epidemics 
or pandemics arise. All ages and both sexes are liable to infection. The virus 
is filterable, and exists in the blood for some 18 hours before onset and for the 
first three days of fever. It is communicable to man by direct blood inoculation 
during this period, or by the bites of certain species of Aedes mosquitoes. The 
mosquito takes II to 14 days to become infective, and remains so for life. 
The common _ vector is the domestic mosquito, Aides cegypti , and owing to its 
habits the disease is especially common in towns on the sea coast. Aides 
albopictus also transmits dengue in the Philippines, while Aides soutellaris 
has recently been proved to transmit dengue to troops in New Guinea in areas 
in which Aides cegypti is absent. The same virus transmitted experimentally 
to volunteers by the same batch of mosquitoes can give rise to a very variable 
clinical picture. Some volunteers fail to develop fever, though their blood 
contains the virus ; others may have a two-day fever ; others a saddle- 
back type of temperature chart*, and others continued fever of five to 
seven days’ duration. Demonstrable immunity follows experimental infection. 

7 
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Immunity also develops following natural infection, and when individuals suffer 
Eecond or third attacks of dengue these tend to he of lessened intensity. The 
fact that large epidemics are separated by intervals of many years appears to 
depend on acquired immunity in the local population. Newcomers are always 
most prone to the disease. 

Pathology. — Nothing definite is known of this, as the disease is only 
fatal in the presence of complications or intercurrent disease. 

Symptoms. — In epidemics, the severity and clinical picture vary con' 
Eiderably at different times and in different areas, and though typical cases 
are always recognisable many atypical ones are encountered which do not 
conform to the classical picture. 

The incubation period is generally five to ten days. In the typical case, three 
phases are recognised : (1) the stage of invasion, (2) the stage of remission, 
and (3) the stage of secondary rash and terminal fever. Prodromata include 
general malaise and pains in the limbs. Generally the onset is absolutely 
sudden, with a rapidly rising temperature of 102° F. to 105° F., associated 
with headache and aching eyeballs, more marked on movement. The skin, 
especially of the face, is congested and shows a general flushing — the so-called 
primary rash. Backache is very severe, and much pain occurs at the muscular 
insertion about the joints. Insomnia, initial depression, anorexia, vomiting, 
and constipation arc not infrequent. The pulse, at first rapid, soon begins 
to slow, and after three to four days the temperature falls by crisis ; this may 
be accompanied by diarrhcea, sweating and epistaxiB. Symptoms now 
improve, but after 12 hours to three days the temperature rises again, produc- 
ing the saddle-back chart. Pains and depression recur, and a roseolar rash, 
fading on pressure, appears ; it is best seen on the dorsal surface of the hands 
and feet but also involves the face, neck and trunk. The rash simulates 
measles but lacks its dusky red appearance. Occasionally it is punctiform, 
and then somewhat resembles the eruption of scarlet fever. A rose-red flush 
of the palms of the hands and soles of the feet is not infrequent. Occasionally 
dengue Tashcs become petechial. The desquamation is furfuraceous in type, 
may be associated with marked itching and may persist for two weeks. A 
leucopenia with lymphocytosis is characteristic. Glandular enlargements 
may occur, and in some epidemics adenitis is present in at least 50 per cent, 
of cases. Two or three days after the secondary fever and rash appear, the 
temperature falls and convalescence begins. 

Other clinical types are frequently encountered. One type presents a 
one-pliare fever like sand-fly lasting two to three days ; another is character- 
ised by continued fever of five to seven days’ duration, with a terminal crisis ; 
the rash is by no means invariable. 

Complications and Sequels. — General debility, asthenia, anorexia, 
insomnia and mental depression may persist well into convalescence, and 
persistent rheumatic-like muscular pains in the vicinity of the joints may prove 
very troublesome. 

Diagnosis. — Influenza, sand-fly fever, yellow fever, rheumatic fever, 
measles, German measles, scarlet fever, secondary syphilis, leptospirosis, 
malaria, para-typhoid, and typhus may be confused with dengue. The 
respiratory involvement in influenza ; the early albuminuria and jaundice 
in yellow fever ; tbe swollen joints in rheumatic fever ; Koplik’s spots and 
early corvzn of measles ; the rapid pulse, adenitis and leucocytosifl in scarlet 
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fever — these will often enable a diagnosis to be made. Specific laboratory 
tests, the clinical features and the course of the disease will assist in differ- 
entiating the other maladies mentioned. 

Prognosis. — Different epidemics vary in virulenoe, but the death-rate 
is extremely small. 

Treatment. — Prophylactic. — Prevention of breeding and destruction 
of the larvae and adult mosquito vectors will prevent the disease. As Aedes 
is a day-biting mosquito, it is important to treat all dengue patients under 
mosquito nets for the first three days of their fever, and for hospital staffs to 
use anti-mosquito repellant lotions and take other appropriate precautions 
in daylight hours as well as at night. 

Curative. — No specific treatment is available. The patient should be 
kept in bed on a light diet for at least three days after the fever has terminated. 
An aspirin, phenacetin and caffein citrate mixture is helpful for toxic pains ; 
and sedatives and cold sponging may be necessary to induce sleep. 

During convalescence, tonics, good food, and a change of climate may be 
necessary to restore health in asthenic and depressed dengue patients. 

LYMPHOGRANULOMA INGUINALE 

Synonyms. — Climatic Bubo ; Tropical Bubo ; Lymphopathia Venereum ; 
Poradenitis. 

Definition. — A venereal disease due to a filterable virus characterised by 
a herpetiform chancre on the genitalia or peri-anal region, inflammation of 
the corresponding regional lymphatic glands, and fever. In males the inguino- 
cruro-iliac glands and in females the pararectal and pelvic glands are chiefly 
involved. Chronic ulceration and elephantiasis of the pudenda are not 
uncommon in females, and inflammatory stricture of the rectum may occur 
in both sexes. 

^Etiology. — The disease has a world-wide distribution, but is especially 
common in China, Japan, Malaya, East and West Africa, and in North and 
South America. Though more common amongst coloured races, especially 
negroes, it is being recognised with increasing frequency in Europe. The 
disease occurs mainly in adults, is essentially venereal in origin, and is com- 
monly acquired in the tropics and sub-tropics following coitus with native 
women. Sailors often acquire the disease in Eastern ports. The virus 
particle has a diameter of 0T25 to[0T75 /a, is filtrable, and was first success- 
fully transmitted to monkeys by intracerebral inoculation of bubo pus by 
HeUerstrom and Wassen. Mice are similarly susceptible. In guinea-pigs 
large buboes may follow the subcutaneous injection of sterile bubo pus. 
Surgeons have developed axillary buboes from lesions on the fingers when 
operating on infected patients, and children have acquired infection from 
simple contact. 

Pathology. — The extirpated glands show marked periadenitis, and form 
conglomerated masses. The cut section often presents a reddish or violet 
tinge. Foci of purulent softening may occur, and sometimes pus cavities, 
containing thick muco-pus of a grey to light green colour, are produced by 
their coalescence. Microscopical sections of the bubo reveals granulomatous 
tissue, epithelioid cells, fibroblasts, occasional giant cells, and polymorpho- 
nuclear leucocytes ; epithelioid cells with palisade arrangement are very 
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characteristic. Chromatin staining inclusion bodies, known as Gamma bodies, 
are found within lymphocytes and plasmocytes in the infected glands. 

Symptoms. — In males, the primary lesion is as a rule overlooked. It 
occurs as a small kerpetiform ulcer, generally situated in the coronal sulcus on 
the penis, and appears a few days to three weeks after coitus. Swelling of the 
median group of inguinal glands draining the ano-genital region follows in 
about two or three v;eeks, the limits being one to six weeks. Bilateral glandular 
involvement occurs in 35 per cent, of the cases. The onset is generally insidi- 
ous, with slight stiffness or tenderness in the groin, and fever. Often pain is 
absent ; rarely it may be severe. The skin is at first red, but as swelling of 
the glands with periadenitis and hard brawny infiltration proceeds, it changes 
to a bluish-violet tint. The conglomerated glands are hard to the touch, 
generally only slightly tender, and show no fluctuation unless suppuration is 
advanced. Ifistulao form in about half the cases. Though the iliac glands 
arc frequently enlarged and palpable, they never present clinical evidence of 
suppuration. Healing with scarring may occur within two months or be delayed 
li years. The general symptoms include fever, anorexia, weakness and loss 
of weight. Although the fever is usually remittent in type no characteristic 
temperature chart is present, and not infrequently the temperature becomes 
normal in seven to ten days, but sometimes it is prolonged and a typhoid-like 
state supervenes. Recurrent fever is occasionally associated with exten- 
sion of the adenitis. Rheumatic and allergic skin manifestations are not 
uncommon, and include painful red swollen joints, erythema nodosum, 
erythema raultiforme, scarlatiniform and urticarial eruptions. 

In females, primary lesions may occur on the genitalia or peri-anal region, 
and the para-rectal glands are commonly involved ; these glands often sup- 
purate and form Gstulic which may open into the vagina, the rectum, or tnc 
skin near the anus. The disease runs a chronic course ; fibrous stricture of 
the urethra, vagina and rectum may develop, or elephantiasis of the vulva 
(csthiomene) follow lymphatic obstruction. Polypoid swellings may occur 
about the anus, while the lower portion of the rectum may ulcerate and 
become converted into a narrow indurated ulcerated tube, with widespread 
fistula? below the stricture. According to Stannus this is generally situated 
pome 3 to 8 cm. above the anus. Rectal stricture is more common in females 
— especially in prostitutes — and is associated with the passage of blood, 
mucus and pus from the bowel, and increasing constipation. 

Diagnosis. — Climatic bubo has been called the sixth venereal disease, 
and the history and clinical features are most important in making a correct 
diagnosis. M here periadenitis and induration are extreme, actinomycosis 
may be simulated. Herpes genitalis, filarial adenitis, septic and tuberculous 
adenitis, venereal bubo the result of chancroid, gonorrhoea and syphiliSj as 
well as other buboes, such ns result from plague, rat-bite fever and tularaemia, 
may need differentiation. Histological section of material obtained at biopsy 
and Irei s intradcrmnl test, using a 1 in 10 dilution of virus-containing pus 
sterilised at 60° C., may be of assistance ; 0-1 c.c. of tbis antigen is injected 
lntrndcnnally, readings being made at the end of 48 hours. A positive reaction 
is characterised by the appearance of a reddish, infiltrated papule, measuring 
from 4 *5 to 20 min, in diameter. It is regarded as a manifestation of cutaneous 
allergy, and is said to be specific for climatic bubo. Animal inoculation and 
tbc mouse protection test may be resorted to in doubtful cases. 
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Lesions in the ano-genital region must be differentiated from filarial 
elephantiasis and ulcerative granuloma pudenda. Polypoid swellings should 
be distinguished from piles, simple polyposis and bilharzia polyps. Rectal 
stricture which is not due to surgical or other trauma or new growth is almost 
certainly caused by this virus ; in the past it has generally been erroneously 
attributed to gonorrhoea, chancroid, syphilis, or tuberculosis. 

Prognosis. — The disease runs a different course in different individuals. 
In males, unless the rectum be involved, the outlook is good though the 
disease may last many months. In females, with extensive ano-genital 
manifestations, such as fibrous strictures and multiple fistula, permanent 
invalidism may result. 

Treatment. — The patient should be put to bed, have a nutritious high 
vitamin diet, and given a course of sulphapyiidine or some similar sulphona- 
mide, as some patients appear to be cured by this treatment. If the glands 
are small and have not suppurated they are best left alone. If suppuration 
has taken place, aseptic aspiration may be undertaken. Excision at this 
stage may result in secondary infection, and should not be attempted. When 
operative intervention is practised in early cases, it should be remembered 
that too extensive removal of the groin glands may result in elephantiasis 
and the femoral chain must be left intact. 


N. Hamilton Fairley. 


Herpes Simplex (see p. 1483). 

Herpes Preputialis (see p. 1483). 

Verruga Vulgaris (see p. 1497). 

Molluscum Contagiosum (see p. 1499). 

Acute Anterior Poliomyelitis (see p. 1619). 
Encephalis Lethargica (see p. 1608). 

Herpes Zoster (see p. 1616). 

Rabies (see p. 1616). 


0 . THE MYCOSES 

Numerous fungi are pathogenic to man, and the lesions caused thereby 
are conveniently described as the mycoses. 

Some of the diseases, for example the ringworms, are described in other 
sections. Six of them will be described here — actinomycosis, mycetoma, 
sporotrichosis, aspergillosis and blastomycosis, the lesions of which are of the 
nature of infective granulomata, 


/ 
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ACTINOMYCOSIS 

Synonym. — Ray-fungus Disease. 

Definition. — A local infection, tending to become general, due to the 
Strcplothriz aclinomyces, producing granulomatous lesions chiefly in the 
jaw, skin, lung and digestive tract. 

^Etiology . — Aclinomyces bovis was first described by Bollinger in 1877 
as the micro-organism producing large, hard, sarcomatous-like masses occur- 
ring about the jawbones of cattle, and in the following year Wolff and Israel 
found the same organism in human cases. 

The characteristic of the disease is a suppurative lesion, the pus from 
which contains visible granules which, examined microscopically, are seen 
to have a centre of a closely meshed filamentous network, with a border of 
radially arranged strictions, often ending in club-shaped bodies. Formerly 
these club-shaped bodies were thought to be spores, but they are now re- 
garded as hyaline thickenings of the sheaths of the threads. The clubs are 
only found in preparations made from pus from active lesions, or in cultures 
on media in which serum or blood is employed. 

It is essential in examining suspected pus to isolate a granule. If granules 
be not readily detected in the wound or in the pus, Colebrook has pointed out 
that if pus be vigorously shaken in a tube of water the granules, not being 
emulsified, will sink to the bottom and may be removed by a pipette. Micro- 
scopical examination is very much facilitated by crushing the granules 
between two slides. The mycelial filaments retain Gram’s stain, while the 
clubs lose it and take the counter-stain. Culture is in any case difficult, 
depending to a large extent on the amount of secondary infection. To 
eliminate this as far as possible the granules should be well shaken in a sterile 
saline solution, and then after crushing between sterile slides should be 
sown on to glucose agar plates which arc incubated anaerobically, or crushed 
granules may be shaken up into melted glucose agar which is aspirated into 
long sterile tubes according to the method of Vignal. Numerous subcultures 
may be necessary to complete the isolation of the organism. 

Mode of invasion . — Till recently the view has been held that actinomy- 
cosis was conveyed to cattle and man from vegetable sources. Colebrook, 
in a review of 28 cases coming under his observation, brings forward strong 
reasons for believing that the fungus may be present under normal conditions 
in the alimentary* tract. He quotes Lord as finding similar organisms in 
carious teeth and tonsillar crypts, and himself found not dissimilar fila- 
mentous organisms in each of six carious teeth examined. He also has 
shown thnt the serum of heavily infected patients causes agglutination of 
suspensions of nctinomyccs, as also does the scrum of inoculated rabbits. 
The same observer supports the observation of Klinger as to the frequent 
association with nctinomyccs bovis in actinomycotic lesions of a minute 
Gram-negative cocco-bacillus, to which Klinger gave the name of JiaoUns 
act i nomyerl i inn comitans. The significance of the association is not known. 

Symptoms. — These depend upon the anatomical distribution of tbc 
granulomata. 

I. Thf. Jaw and adjacent STRUCTURES.-Whcn the infection occurs in 
these parts the patient presents a swelling very like a sarcoma, generally 
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about tbe angle or ramus of the mandible. The swelling may, however, affect 
the submandibular tissues and lymph glands rather more than the jaw itself, 
and one of the writers has recently seen a case in which the lesion was confined 
to the glands. The swelling is tender, somewhat painful, and not generally so 
hard as in sarcoma. It may show one or more spots of softer consistency than 
the rest of the lump. In most cases there is no obvious source of infection 
inside the mouth ; the assumption is — in the light of observations quoted 
above — that the avenue of invasion is a carious tooth, or the gums and peri- 
odontal membrane. 

2. The Intestines ; Appendicitis. — The favourite site of infection is the 
caecum and appendix region. The disease manifests itself either as an attack 
of appendicitis, most often acute, in which case the diagnosis is made only 
at the time of laparotomy ; or as a slowly growing lump in the right iliac 
fossa, with some pain, tenderness, and constitutional disturbance, in which 
case suspicion may be aroused as to its nature, if it be remembered that this 
region is a site of election for the ray fungus. There is a tendency for the 
infection to spread from the ilco-ccecal region — (a) to the adjacent peritoneum ; 
(6) to the abdominal loall ; (c) to the liver. For this reason it is rare to find 
the lesion confined to the appendix by the time operation takes place. For 
this reason, too, the first evidence of c cecal infection may be the involvement 
of the parietes in the lower right quadrant of the abdomen, in which case 
there is always a probability that the infection has spread from the bowel. 
The liver is sometimes involved alone, that is, without obvious intestinal 
infection. The disease is only to be distinguished from abscess by puncture 
or by free incision. 

3. The Pleura and Lung. — Actinomycosis in these tissues is by no 
means rare (see section on Respiratory System, pp. 1236, 1290), and the 
disease should constantly be borne in mind by the practitioner when faced 
with an obscure case in which indefinite physical signs appear at one base, 
with cough, fever and (not seldom) hremoptysis. In some cases a fairly frank 
pleuritic effusion appears, and the bacteriological examination of the exudate 
reveals the nature of the disease. In other cases the clinical picture resembles 
a basal tuberculosis. As the disease progresses the differential diagnosis lies 
between ray fungus, bronchiectasis and new growth. Haemoptysis which 
recurs in the absence of any evidence of tuberculosis in an obscure case of 
pulmonary disease, is highly suggestive of actinomycosis of the lung. The 
later stages of the disease still resemble pulmonary tuberculosis ; wasting, 
intermittent fever, purulent expectoration, cough and physical signs of 
progressive lung infiltration with destruction. 

4. The Skin. — Granulomata sometimes appear in the skin and subcu- 
taneous tissues (a) alone, or {b) complicating the disease in deeper structures. 

(a) The neck and scalp are the parts most often affected. The initial 
lesion is a rounded swelling, not very acute, and therefore resembling a tuber- 
culoma rather than the result of a pyogenic infection, but usually firmer in 
texture and larger than the lesion seen in tuberculosis of the skin. It has 
therefore to be distinguished from sarcoma and from gumma. As the lesion 
progresses it involves the subcutaneous tissue and tends to ulcerate, after 
the appearance of one or more soft and dusky-red areas on it. When ulcera- 
tion occurs at these points, pus escapes, and this contains the tell-tale granules 
characteristic of the infection. At this stage the appearance is not unlike 
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that of a chronic carbuncle or a suppurating gumma. Ultimately the skin 
" breaks down ” over a considerable area of the swelling, and a chronic 
ulcer forms, which discharges freely. 

(6) Similar skin lesions appear not seldom in association with primary 
infections of deeper structures, these superficial deposits having the signifi- 
cance of metastatic pymmic deposits. 

5. The Brain. — The brain, like the skin, may be infected by direct spread 
from an adjacent lesion, or it may suffer by way of a general pyromic process. 
In a case under the observation of C. Ernest West and Horder a clironic otitis 
media was complicated by granulomata in the scalp, from which the strepto- 
tbrix was demonstrated in films and grown in tubes of blood-broth. Cerebral 
symptoms developed, and the patient died comatose. At the post-mortem 
examination a large abscess was found in the centrum ovale of one hemi- 
sphere, and the mycelial threads were found in the pus in considerable 
numbers. 

Diagnosis. — Hints have been given in the preceding account relative to 
the differential diagnosis from tuberculoma, sarcoma, pyogenic infection and 
gumma. The chief reason why actinomycosis goes unrecognised is that the 
possibility of its existence is overlooked: All materials from a suspected case 
(pus, pleural exudate, sputa, material from liver puncture, excised lymph 
glands, etc.) should be carefully examined for mycelium, and the bacteriologist 
should have his attention drawn to the possibility of its presence. Sputa 
from a case of recurring haemoptysis, in which a negative report in respect 
of tubercle bacilli has been returned on several occasions, have been found 
to contain threads of actinomyces when the necessary investigation has been 
specially asked for. 

Course and Prognosis. — Although these vary much, there is, as may 
be inferred from remarks already made, a tendency for ray-fungus infection 
to become pysemic in character. It is this feature which gives the serious 
note (o prognosis in all cases. In lesions about the jaw and in skin infections, 
that are primary and not associated with visceral infection, the outlook i3 
not nearly so bad as when the lungs, liver or intestinal tract are involved 
and when the skin lesions are multiple and secondary. Early diagnosis, if 
possible before secondary infection (usually staphylococcus) has taken 
place, adds greatly to the chance of recovery. One of the most important 
points in connection with prognosis is the uncertainty as to the complete 
extirpation of the fungus alter treatment has been apparently successful. 
Relapses are common, and must be allowed for in any thorough programme 
of treatment. 

Treatment. — So soon as the diagnosis is made, the question should be 
raised whether or not radical surgical measures are practicable. If they 
ure they should be pursued without delay; nny abscess or infected area 
should lie drained, or incised and freely curetted ; infected ivmpb glands 
should be excised ; doubtful teeth should lie sacrificed. Conflicting are the 
reports on the value of sulphonamide therapy in this infection ; one full course 
of sulphathiarolc or sulphapyridinc (sec pp. 17, 18) is certainly worthy of 
trial. If it fails, the exhibition of potassium iodide in full doses should follow 
these surgical measures, or should take their place in all cases in which they 
are for some reason impracticable. In some cases it is reasonable to try the 
patient’s response to iodide before planning operative measures. The "drug 
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should be given freely diluted with water, and it should be gradually increased 
from an initial dose of 30 grains in the day to 60 grains, or even to 120 grains 
if this amount can be tolerated. If recovery takes place the iodide treatment 
should be renewed for certain periods now and again to guard against relapses. 

Vaccine therapy is of help when combined with adequate surgical 
measures. The preparation of an autogenous vaccine presents few practical 
difficulties, and stock vaccines are available, containing 25 -million mycelial 
fragments per cubic centimetre. If staphylococci be also present the 
appropriate vaccine may be combined with the mycelial one. 

Treatment by X-rays has also been advocated as a supplementary 
measure. 

SPOROTRICHOSIS 

In this disease, which is much less common than actinomycosis, 
lesions (granulomata) appear in the skin, and rarely in the muscles and 
bones. 

.Etiology. — The causative microbe was first described by Schenk in 1898. 
Two varieties, Sporotrichum schenki and S. beurmanni, were originally 
described, but are now generally regarded as identical. The organisms 
occur in pus as oval or fusiform spoTcs, and grow in culture as a colourless 
branching septate mycelium, with clusters of brown fusiform spores on the 
ends of the filaments. Occasionally the spores are arranged round the fila- 
ments. They stain well with the aniline dyes, but irregularly with Gram's 
stain. Growth occurs under aerobic conditions only, and on ordinary labora- 
tory media. Cultures are best made from closed lesions, which should be 
punctured with a wide-bore needle, and the material aspirated should be 
thickly sown on glucose agar plates, which should be kept at laboratory 
temperature. The colonies, which appear in from 4 to 10 days, arc very 
characteristic. At first white, thick and leathery, they later become con- 
voluted and cofiee-coloured, and still later may become black. Laboratory 
animals, especially mice and rats, are susceptible, the lesions resembling 
those in man; but the disease is ‘seldom fatal. The scrum of infected 
individuals agglutinates the spores of the organism, and specific immune 
bodies can be demonstrated by complement-fixation tests. 

Symptoms and Diagnosis. — Sec p. 1482. 

Treatment is on the same lines described for Actinomycosis. 

ASPERGILLOSIS 

Infections with aspergillus, usually A. fumigatvs, have been observed in 
the middle ear, on abraded cornets and in the lung. The organism is of the 
group of Ascomycetes ; it grows on ordinary laboratory media, and frequently 
occurs as a contamination. 

CaseB of lung infection are not very rare (see p. 1236). They resemble 
cases of chronic pulmonary tuberculosis very closely ; indeed, they are gener- 
ally mistaken for this disease until investigation of the sputa reveals their 
tnie character. 

Horder. 

A. E. Gow. 

John Matthews. 
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MYCETOMA 

Synonyms. — -Madura Foot ; Fungus Foot ; Pseudo-actinomycosis. 

Definition. — A chronic granulomatous condition affecting especially the 
feet, characterised by marked swelling and the appearance of external nodules 
connected with deeper sinuses which exude oily, purulent fluid containing 
various coloured fungoid granules. 

/Etiology. — The disease is endemic in certain parts of India, especially 
in the Madras Presidency (Madura), but it also occurs in Ceylon, Madagascar, 
parts of Northern Africa such as Egypt, the Sudan and Algiers, as well as in 
Cochin-China, Senegambia, the United States, West Indies, and South 
America. It is found in country districts, and generally attacks those who 
go barefooted, the mycetoma fungus probably gaining access through thorn 
punctures, small cuts or abrasions. Males are more commonly affected 
than females, and the disease is especially prevalent in the third and fourth 
decades of life, being generally confined to natives. Many different fungi 
which have the capacity in animal tissues to produce grains composed of 
hyphto have been described as causing mycetoma. Laveran divides them 
into two groups : (1) the Actinomycoses, caused by fungi of the genus Actino- 
myces (Discomyccs, Nocardio, etc.) ; (2) the Maduramycoses, caused by true 
fungi, the most important of which is the genus Madurella. White, red and 
black varieties of mycetoma occur clinically. 

Pathology. — On section through the softened, jelly-like tissue, sinuses 
and cystic dilatations communicate with external nodules and internal 
granulomatous infiltrations which ultimately implicate muscle, fascia and 
bones, forming a honeycombed cheesy mass. Both the cysts and sinuses are 
filled with whitish-yellow, red or black granules like fish’s roe, which micro- 
scopically show narrow, nucleated threads and peripheral, club-like swellings. 
Section shows fungoid granules surrounded by mononuclear and leucocytic 
infiltrations and by fibrous-tissue cells. 

Symptoms. — The incubation period is not definitely known, but in 
about 50 per cent, of cases there is a history of trauma ; many weeks or months 
may elapse before local lesions develop. The first signs are the presence of 
one or more hard, painless, subcutaneous nodules which are about 0-5 to 
• 10 cm. in diameter and generally involve the sole of the foot, and more rarely 
the hands, face and limbs. Unlike actinomycosis the glands and viscera aTC 
never affected, adenitis, if present, being due to secondary bacterial infection. 
After several months swelling increases, the nodules break down and ulcerate, 
sinuses arc formed and discharge their characteristic contents. Finally, the 
parts become riddled with sinuses, exuding foul-smelling, semi-purulent fluid, 
'ihc foot, becomes more and more swollen and distorted, but it shows little 
tendency to pain or hemorrhage. In the early stages the general health is 
not adversely affected, but later antemia and cachexia develop if secondary 
bacterial infection supervenes. 

Diagnosis.— This is readily made by finding the characteristic fungi in 
the pus, but the identification of the actual Fpccics of mycetoma requires 
detailed laboratory investigation. 

Prognosis. — There is no tendency to natural cure, and if untreated the 
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prognosis is bad, the patient generally dying from intercurrent disease or 
secondary infection within fifteen years of onset. 

Treatment. — Prophylactic. — Protection of exposed parts, like the feet, 
from thorns and spikes of barley would probably prevent the disease. Walking 
barefooted is to be avoided. 

Curative. — Surgery is the only satisfactory treatment. In the early stages 
curettage, or local excision of the nodules with the electric cautery may prove 
successful. In sinus-riddled feet amputation is the only cure. 


BLASTOMYCOSIS 

Synonyms. — Gilchrist’s Disease ; Chicago Disease. 

Definition. — A term applied to certain chronic granulomatous lesions 
of the skin or viscera, caused by yeast-like blastomyces. 

./Etiology. — People of any age are susceptible, but males in the industrial 
classes are most often affected. The disease was especially prevalent in 
Chicago, but is now known to occur in all parts of the world. Castellani holds 
that there are at least three different species of Blastomycoides — B. immilis, 
B. dermatitidis and B. tularensis. 

Pathology. — Nodules, gummata, papillomata and ulcerations may be 
produced in the skin, and tumour-like granulomata and abscesses in the 
viscera. The pathological lesions resemble the tissue reactions induced by 
the tubercle bacillus, but the central necrosis is less, and yeast-like organisms 
are present. 

Symptoms. — The clinical manifestations are very variable. Jacobson 
divides the primary cutaneous manifestations into papulo-ulcerative, papillo- 
matous and gummatous types : cutaneous lesions secondary to systemic 
blastomycosis consist of superficial ulcers with granulating bases which 
exude pus or form crusts. Local pain and discomfort are produced. 

In systemic blastomycosis the clinical picture resembles a subacute or 
chronic pyiemia, and almost any organ may be involved ; the lung (95 per 
cent.) and kidneys (30 per cent.) are most frequently implicated, producing 
localising features resembling pleurisy or pneumonia on the one hand and 
nephritis on the other. Osseous involvement and blastomycotic meningitis 
may also occur. 

Diagnosis. — This depends on the demonstration of blastomyces in pus, 
sputum or cerebro-spinal fluid ; moist specimens are prepared by mixing with 
a drop of sodium hydroxide (10 to 30 per cent.) and examined microscopically, 
when the round or oval, highly refractile bodies (5 to 20 /*) surrounded by a 
hyaline capsule, may be observed. They may also be cultured on glucose agar. 

Prognosis. — Cases with localised cutaneous lesions as a rule ultimately 
recover if properly treated, but in systemic blastomycosis 90 per cent, of 
cases end fatally in a few weeks to three years (Jacobson). Cerebro-spinal 
cases invariably die. 

Treatment. — Skin lesions should be radically treated by complete re- 
section with the cautery, or curetted and cauterised. Radium and X-ray 
treatment combined with full doses of iodide, i.e. 20 to 60 grains three times a 
day, are sometimes successful. Systemic blastomycosis cases should receive 
large amounts of iodide. Autogenous vaccines are worth a trial. 



201 


GENERAL INFECTIOUS DISEASES 


COCCIDIOIDOSIS 

Synonyms. — California Disease ; Coccidioidal Granuloma. 

Definition. — An acute, sub-acute or chronic disease, characterised by 
granuloma formation in the skin or viscera, caused by the hypho-mycetic 
fungus, Coccidioidcs immitis. 

/Etiology. — The disease is endemic in certain parts of North America 
and affects persons of any age. Males of the working class are particularly 
prone. The causative agent is C. immitis winch appears in the tissues or pus 
as a spherical, double-contoured body measuring 5 to 60 /t. The fungus is 
readily cultured and laboratory animals are susceptible. 

Pathology. — The lesions are those of an infectious granuloma and the 
tissue changes include tubercles, caseation, necrosis, abscess formation, 
cavitation, fibrosis and even calcification. 

Symptoms. — As in blastomycosis both cutaneous and systemic mani- 
festations may be present, but the latter are' more frequently observed. 
Acute, sub-acute and chronic types are described. Nodular lesions may 
involve the dermis, and flaccid tumours, gummatous-like ulcers, and abscesses 
containing thick mucoid pus may be found in the subcutaneous tissues. A 
scrofulodermic type of lesion involving the superficial lymph glands, especially 
of the neck, is also described. Systemic coccidioidosis frequently involves the 
lungs, when it resembles tuberculosis, though early haemoptysis is rare. Menin- 
gitis and involvement of the bones of the foot, ribs and vertebral column may 
occur. 

The disease is progressive in character, lasting a few weeks to several 
years. 

Diagnosis. — Numerous diseases including tuberculosis, syphilis, blasto- 
mycosis, sporotrichosis, mycetoma and bacterial osteomyelitis may be 
simulated. Diagnosis essentially depends on isolating C. immitis from 
pathological exudates. X-rays may be of assistance where bone is 
implicated. 

Prognosis.— The more chronic type of the disease responds if treated 
early, but once the viscera are involved recovery is doubtful. Acute 
cases die. 

Treatment. — X-rays and iodides have proved disappointing. Jacobson 
recommends intramuscular injections of colloidal copper every four to seven 
dnvs, and coccidioidin (exotoxin and endotoxin) every 8 to 14 days, the interval 
being determined by the local and constitutional reaction. Carbon dioxide 
snow may be used for isolated local lesions. Where the lesions have been 
confined to one limb early amputation has resulted in cure. 

TORULOSIS 

Definition.— An infection produced by a ycast-Jikc organism, Toruk 
histolytica, possessing a special affinity for the ccrcbro-spinnl system and lungs. 

/Etiology.— The disease affects both men and women and has a wide- 
spread geographical distribution. Species of the geuus Torula reproduce only 
by budding without mycelial or endosporo formation and do not ferment 
sugar ; in pus and cerebro-spinnl fluid they appear as ovoid or spherical 
Structures, measuring 3 to lo/i, with definite cell walls (Jacobson). 
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Pathology. — Chronic leptomeningitis is present, while the brain shows 
tubercles and gelatinous cyst-like structures in which torulse abound. Clear 
spaces containing gelatinous material are found round the parasites in 
the tissues, and this constant finding led Stoddard and Cutler to name the 
parasites Torula histolytica. Similar lesions may occur in the lung which 
may be honeycombed, the interstices being filled with gelatinous material. 

Symptoms. — Occasionally localised torulosis involves the skin or mucous 
membranes, but much more commonly there is primary involvement of the 
cerebro-spinal system. The lungs are generally secondarily implicated, but 
we have observed one case in which the patient was treated for pulmonary 
tuberculosis many months before meningitis ensued ; at autopsy the lungs 
showed extensive gelatinous infiltration. 

Diagnosis. — Clinically, these cases simulate tuberculous meningitis, and 
unless cultures are made the torulse may readily be mistaken for lymphocytes. 
The cerebro-spinal fluid is under increased pressure, and contains excess of 
globulin and lymphocytes, but the sugar reaction is negative. 

Prognosis. — The course of the disease is sub-acute or chronic, lasting a 
few weeks to two years, with an average duration of months. In localised 
infections the outlook is fairly good, but systemic torulosis is practically 
always fatal. 

Treatment. — Surgical resection with the cautery is the treatment for 
local lesions. In generalised infections aulphonamide therapy is worthy of 
trial. 

RHINOSPORIDIOSIS 

Definition. — A chronic disease due to Rhinosporidium seeberi (Wernicke, 
1903), which produces nasal polypi and papillomata of the cheek, conjunctiva 
and lachrymal sac. 

./Etiology. — Until recently the organism was regarded as a protozoon, 
but Ashworth has now shown it to be a vegetable mould belonging to the 
order Phytomycetes. The younger forms are rounded bodies, some 6 microns 
in diameter, possessing a capsule, a single nucleus and cytoplasm containing 
food granules. Multiplication by fission occurs and sporangia or large cysts, 
250-300 microns in diameter, with a cellulose coating result ; later, numerous 
daughter cysts are discharged from a definite pore in the wall of the mother 
cyst. Infections have been recorded from India, Cochin-China, Ceylon, 
Argentine and North America. The mode of transmission is unknown, but a 
similar if not identical fungus, Rhinosporidium equi , affects the horse, and 
man may acquire the disease from this source. 

Pathology. — The organisms develop in connective tissue cells, causing 
fibroblastic activity, round-cell infiltration and epithelial proliferation. 
Polypi result which may involve the nose, conjunctiva, lachrymal sac and ear, 
and papillomata of the penis and vulva have also been described. 

Symptoms. — A history of nasal symptoms extending over years may be 
obtained. The polyps are soft, vascular, bleed easily and show a marked 
tendency jo recur. 

Treatment. — The polyps are removed surgically, a wire snare often 
being employed. Wright has observed tumours disappear after a course of 
tartar emetic intravenously. 


N. Hamilton Fairley. 
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D. SPIROCHETAL INFECTIONS 

SYPHILIS 

Definition. — A specific disease due to entry of a micro-organism 
(Spirochcda pallida or Treponema pallidum) into the tissues, either by inocula- 
tion into the sldn, mucous membrane, or veins (acquired syphilis), or by 
transmission in utcro (congenital syphilis). 

In acquired syphilis, unless conveyed by transfusion, a primary Bore 
commonly develops at each site of inoculation, and may be followed after a 
few weeks by a succession of lesions of the skin, mucous membranes, sub- 
cutaneous tissues, arteries, muscles, bones, viscera and central nervous system, 
which may recur again and again at varying intervals throughout the patient’s 
life. After many years, degeneration of the parenchyma of the brain (general 
paresis) or of the spinal cord (tabes dorsalis) may develop. From an early 
stage changes in the blood serum can be detected by the Wassermann and 
various flocculation tests. Any or all manifestations, even the primary, may 
be omitted. In congenital syphilis and in syphilis acquired by transfusion the 
systemic disease is the first manifestation. 

/Etiology. — The specific micro-organism was discovered by Schaudinn 
in 1905 and named by him Spirochccta pallida. Subsequently this was 
changed to Treponema pallidum, but the original name is preferred by many 
workers. S. pallida is a minute organism which in fresh specimens under 
dark-ground illumination appears as a bluish white, very delicate corkscrew. 
Its length varies from 5 to 24 /x (average 8 to 10 ft) ; the distance between 
individual coils is 1 ft, and the depth of each coil is 1 /x. It is very active in 
its own ground but slow in moving from place to place. It alternately con- 
tracts and expands its coils, bends into loops or forms itself into a right 
angle. It has been demonstrated in every syphilitic lesion, including the 
brains of general paralytics. It has a life of only a few hours under natural 
conditions outside the body, and is killed at once by drying, by comparatively 
low degrees of heat, and by much feebler antiseptics than suffice to destroy 
ordinary pathogenic organisms. 

The usual methods of transmission arc by sexual intercourse and to the 
foetus in utcro. It docs not seem necessary for a person transmitting the 
disease by intercourse to be suffering at the time from syphilitic lesions of 
the external genitals, and it is clear that often the semen contains the micro- 
organism. The period during which a person suffering from syphilis is liable 
to convey the disease by sexual intercourse varies ; after the second year 
the chances diminish, and it is unusual for infection to bo passed on in this 
manner after the fifth year. There is no doubt, however, that in the case of 
the feet us, although the mother is most dangerous in the first five years of 
her infection, this may be transmitted up to a much later period, and there 
is, in fact, no limit to the length of time during which an infected mother 
may transmit the disease to her unborn child ; infection occurs most often 
in the second half of pregnancy. Accidental infection usually results from 
contamination of any minute abrasion with secretion from a syphilitic lesion. 
The most dangerous from this point of snow are the primary sore and the 



SYPHILIS 


207 


early secondaries of acquired syphilis and the early lesions in congenital 
syphilis, but although it is possible to infect an animal with secretion from 
later or tertiary syphilides, the chances of conveying the disease at this 
period by ordinary social intercourse are extremely slight. Even in the 
earlier stages, owing to the low resistance of the organism to external agencies, 
the risks of accidental infection by ordinary social intercourse appear to be 
very slight, judging by the great prevalence of syphilis and yet the very low* 
proportion of extragenital chancres in countries where the standards of 
personal hygiene are equal to those in Western Europe. A number of in- 
stances of infection by transfusion of blood have been recorded, and they 
include cases in which the donor was still in the incubation stage ; on the 
other hand, tertiary syphilitics have now been used as donors in cases of 
emergency in a number of instances without harm to the recipients, and it 
is clear that the older the infection the less likely is the micro-organism to 
be in the blood stream. 

Pathology. — Kolle and Evers have shown that, after inoculation by 
scarification, the micro-organism has reached the nearest lymph glands of 
a rabbit in half an hour. The syphilitic lesion of every stage is histologically 
the same — a granuloma composed of a collection of epithelioid cells, plasma 
cells, very numerous lymphocytes and some giant cells, with obliterative 
endarteritis of the vessels. The pathology of syphilis as it affects the nervous 
and the cardio-vascular systems is discussed in the sections dealing with those 
parts of the body. Here it may suffice to sketch the main general effects of 
syphilis on the vessels, since they explain a large proportion of the evil results 
of a syphilitic infection. The changes in the vessel wall may lead to aneurysmal 
dilatation, as in the case of the aorta and other large arteries of the body, and 
in the cerebral vessels. The aortic valve may be involved in syphilitic mesa- 
ortitis, with resulting regurgitation. A common result of syphilitic arteritis of 
smaller vessels is thrombosis of the vessel, with important effects resulting from 
failure of the blood to reach the part supplied. In tertiary lesions the cutting 
off of nutritional supplies to the centre and the action of the toxin lead to 
necrosis and liquefaction, as Been in the clear-cut ulceration which often 
characterises tertiary syphilitic granulomata. If bone is involved in the 
tertiary gumma it may necrose throughout, as in the flat bones, or only 
partially, as in the long bones. Where necrosis docs not occur, the granulo- 
matous tissue of a syphilitic lesion tends to become fibrous, though at the 
same time natural forces work towards its removal. If the exudate is com- 
paratively small, as in some primary and in practically all secondary lesions, 
the exuded cells may all be removed. If the exudate is a large one, a con- 
siderable proportion of it may reach the fibrous stage before the natural 
scavengers have had time to remove it. Thus many primary lesions are 
marked by hard scars for years afterwards, and gummata, their centres 
having liquefied, may be enclosed by dense connective tissue. Bone gummata 
are often ringed by heaped-up bone of ivory hardness. 

Scarring from formation of fibrous tissue and its subsequent contraction 
may have important effects on viscera, interfering seriously with their 
functions. 

It is well known that syphilis is a milder disease in females than in males, 
and experimental evidence suggests that the difference is due to female sex 
hormones. 
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Symptoms. — For convenience of description, syphilis is usually divided 
into four stages : the primary comprising the lesions occurring at the sites of 
inoculation ; the secondary or generalised lesions ; the tertiary or localised 
lesions, usually occurring much later, after a period of quiescence ; and the 
quaternary or the lesions affecting primarily the parenchyma of the central 
nervous system. The division is only empirical, and it must be remembered 
that one stage may merge into or overlap another. 

pmmary stage. — The incubation period varies from a mini mum of 
about 10 days to a maximum of about 90, with an average of 3 to 4 weeks. 
A small papule {the •primary chancre) then appears at each site of inoculation 
(commonly only one or two, but sometimes more), and quickly enlarges 
to a round or oval sore about the size of a threepenny bit, a sixpence, or 
larger ; the centre usually becomes eroded, or perhaps more deeply ulcerated, 
and the broken surface is surrounded by a dull-red areola varying in width 
from half to 2 or 3 mm. Beyond the confines of the eroded area the tissues 
are infiltrated, feeling tougher than the corresponding tissues on the other 
side of the part. This induration, which gives the lesion its common name of 
hard chancre, becomes more and more pronounced until in the case of some 
primary sores, it feels as if there were a button embedded in the tissues. The 
sore does not bleed easily when scraped, but serum oozes freely from it, 
and this serum usually teems with syphilitic organisms. The sore is com- 
paratively painless. 

Individual features vary with the site. Thus, the most indurated are 
those on the under-surface and mouth of the prepuce in males, and the labia, 
posterior commissure and porlio uteri in females. In the case of a sore at tho 
reflection of the prepuce on to the corona glandis, when the prepuce is re- 
tracted, the lesion flicks over like a plate turning on its edge. A sore at the 
mouth of the prepuce often converts it to a fibrous ring. Induration is easy 
to elicit in sores affecting one wall of the fossa navicularis, which then feels 
as if a plnlc were embedded in it. In primary sores of the glans itself indura- 
tion is difficult to elicit owing to tightness of the tissues, but the sore is easy 
to recognise by its dull-red areola, even contour, eroded centre, and indolent 
progress. Itarelv a primary sore has been reported deep in the urethra, the 
diagnosis being made by urethroscopic examination together with the dis- 
covery of S. pallida in the scanty urethral discharge. Primary sores of the 
r.kin are dark red, covered with a dark scab, and tough in consistency. 
Ulceration is usually more marked in sores affecting the undersurface of 
the prepuce, the skin at the pcno-scrotal angle, the tissues around the nails, 
the lips und tiic tonsils. Almost all primary sores are comparatively pain- 
less, but when affecting the terminal phnlanx of a finger or thumb they 
may be exquisitely paimul, and thus may be mistaken for whitlow. The 
primary sore affecting the prepuce, tho skin of the penis, or (especially) the 
female labia may be accompanied by a loughly indurated oedema of the 
affected parts, which become somewhat livid ; the Bamo condition may 
affect the uterine cervix. 

The course of the primary sore varies greatly. In some cases the lesion 
is fleeting, and its apparent triviality nmy lead to neglect of treatment; the 
history of a substantial proportion of cases of tabes and general paresis is 
that tho initial lesion was cither unnoticed or was very trivial. The ordinary 
sore which remains untreated lasts for a month or longer, and long after the 
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erosion hns honied over, n button of indurated tissue may remain to mark 
tko site ; syphilitic organisms have been found by histological examination 
in such scars many years later, and weeks or months after it has healed the 
sore may break down again. When a sore is infected by secondary organisms, 
ulceration is a more prominent feature, and in rare instances it becomes 
phagedenic. In such cases the surrounding tissues very rapidly become 
ulnck and necrotic, and the resulting loss of tissue may involve large portions 
of the external genitals. 

Shortly after the appearance of the primary sore the nearest lymph 
glands often become painlessly enlarged, and in the case of the penis the 
lymphatics running from the sore enn frequently be felt below the skin. 
The affected glands may reach a large size, bulging out the overlying skin ; 
and this, with the fact that there is no reddening of tho skin or other sign 
of ncuto inflammation, often gives the clue to the nature of the sore on which 
it depends. In females if the inguinal glands escape, owing to the internal 
situation of the 6ore, enlarged pelvic glands may often be found by palpation 
through the vagina against the ischiac bone. Syphilitic buboes do not 
usually suppurate, but may do so if the sore has become contaminated by 
secondary organisms, 60 tlmt suppuration should not weigh heavily against 
a diagnosis of syphilis. A week or so after tho local lymph glands have begun 
to enlarge there is universal adenitis, which can be appreciated by palpation, 
particularly of the cpitrochlear, ax i liar)' and cervical glands. 

About this time, or when the sore is about 15 dayB old, the blood scrum 
often for the first time gives positive Wusscrinann and other Bcrum reactions, 
such as the Kahn, Kline, Jlcinickc, Mttllcr, Sachs-Gcorgi and Sigma. The 
last six depend on directly visible changes which occur in mixtures of syphilitic 
Bcrum and diluted extract of heart muscle prepared by special methods. 
The pcrccutagc of cases in which the Wasscrmann and other reactions are 
given increases with the age of the disease until tho ontbrenk of the skin 
lesions which manifest the next or secondary stage. Practically 100 per 
cent, of patients in the secondary stage arc positive. 

secondary stage. — Usually, but by no means always, a generalised 
roscolar rash appears three to six weeks after the sore. It generally starts on 
the sides of the trunk as pinkish spots, varying in size from a split-pea to a 
little-finger-nail, which deepen in colour with age to a dull-red or somewhat 
brownish tint. At first they may be difficult to see, but become more manifest 
after the patient has been stripped for a few minutes. Sometimes the spots 
arc slightly raised and urticarial in appearance {roseola urlicata). The 
eruption spreads gradually over the trunk and limbs, and fades in a few 
weeks, leaving little or no staining. It inuy recur at a later period, and the 
spots are then annular or ring-like. 

After the fading of the first roseola, a peculiar change in the distribution 
of tho pigment may occur, especially on tho necks of brunettes. Tho neck 
becomes generally discoloured, or looks dappled (syphilitic Icucodermia), as 
if the pigment had been washed out of a number of circular areas, each about 
tho sizo of the end of a finger-tip, and had collected at the margins. An 
unusually high proportion of cases of syphilitio Icucodermia have been found 
to have syphilitic changes in the cercbro-spinal fluid. 

The papular eruption follows closely after the roseolar, and takes a number 
of different forms, the commonest and usually the earliest being dome-shaped, 
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dull-red papules distributed over the trunk, limbs and face. Most are about 
the size of a lentil, but amongst the smaller papules may be many larger ones, 
sometimes even the size of a silver threepence. The papule feels tough and 
when squeezed between finger and thumb appears glistening white, while its 
surface cracks slightly. Variations of the ordinary papular eruption are the 
papulo-squamous, squamous, papulo-pustular and pustular. In the papulo- 
squamous a large proportion of the papules are covered at their centres by 
loose scales. The squamous syphilide is a papular eruption in which scaling 
is a still more prominent feature. In the papulo-pustular Byphilide the centre 
of the papule necroses, and looks rather Uke an acne spot. When the whole 
papule breaks down, a pustular syphilide results and this may resemble a 
varicellar or a variolous eruption. A more severe and malignant form is the 
ccthymatous type, in which the papule breaks down quickly, and the under- 
lying tissues are eroded or ulcerated. As the destruction of tissue extends, 
the secretion dries to a crust. This may become heaped up by the deposit 
of successive layers, and the result is a blackish crust, shaped like a limpet 
(rupia). 

Peculiar appearance of the papular syphilide in different situations.— 
Between the buttocks, on the lateral surfaces of the Bcrotum, on the labia, 
and on the upper and inner sides of the thighB, the papular Byphilide often 
becomes very prominent and wart-like, with a greyish-white appearance; 
these syphilidca are called broad condylomata ; the whole of the contiguous 
surfaces of the buttocks may be covered with them. On the Bcrotum this 
syphilide often looks like white slightly raised damp rings with brownish 
centres ; these moist papules are best displayed by stretching the skin. Be- 
tween the toes, under the pcndulant mammae, and in almost all moist situa- 
tions, papules tend to run together, and a moist, pinkish-red surface, fringed 
with loosened epithelium, is left. Condylomata and moist papules generally 
exude serum freely, and the discharge is rich in S. pallida. On the palms and 
soles the papules appear as flat or slightly raised spots, varying in size from a 
split-pea to a sixpence. They scale easily, leaving collars of loosened epithelium 
surrounding the shining papules ; sometimes the lesions run together into 
large plaques traversed by weeping fissures. The finger-nails may show char- 
, actcristic changes, more especially in the recurrent secondary stages. The end 
' of the finger becomes pinkish-red and bulbous, and at the reflection of the skin 
- v on the nail are weeping granulations. The nail becomes brittle and lustreless 
and is shed. The papular syphilide may be well marked on the forehead, 
following the margin of the hair {corona veneris), and it is often possible to find 
many papules in the hairy scalp. On other parts of the face, especially about 
the naso-labial fold and the chin, the papules arc often set in rings. In some 
cases the facial lesions may be prominent, especially at a naso-labial junction, 
appearing like condylomata ; on account of its similarity to yaws this con- 
dition is called n frambccsiform syphilide. 

The small folliculur syphilide usually appears later than the lcnticulo- 
papular. It occurs in small clusters of minute brownish papules, often thickly 
distributed on the back. The affected areas, which may be as small as 1 cm. 
across, have a goose-skin appearance and the part generally looks as if it 
had not been properly washed. The lichenoid syphilide, also a late secondary 
manifestation, occurs as small flat red elevations a few millimetres across, 
often polyhedral. 
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Recurrent papular eruptions. — Recurrences of the papular eruption tend 
to be much more limited in distribution. A common form, the corymbose 
syphilide, appears as one or only a few rather densely packed groups of 
papules from 1 to 3 inches or more in diameter. In some cases in the centre 
of the group is a large papule and around it, separated by a zone of healthy 
skin, a crowd of smaller papules. The chief sites are the extensor surfaces of 
the arms, the shoulders, back and abdominal wall. Sometimes the recurrence 
is a single papule as big as a shilling ; it may occur on the genital area and 
be mistaken for a primary sore. 

The hair is shed to a varying degree in the secondary stage. In most 
cases the thinning is not particularly noticeable ; in others the fall is patchy, 
giving the back of the head a moth-eaten appearance ; and in a few the patient 
may become temporarily bald. The beard and eyebrows may participate in 
these changes. 

The syphilitic eruption in the mouth and throat. — Before the rash appears 
on the body the soft palate may become erythematous. Other lesions of the 
mouth usually make their first appearance at the time of the papular syphilide 
of the skin. On the mucous surface of the lips and the pillars of the fauces 
the early syphilide is a greyish-white patch (mucous patch) edged with a 
pinkish-red areola, which marks it off from the surrounding mucous surface. 
On the pillars of the fauces the appearance is that of a snail-track creeping up 
over the pillar on to the soft palate. On the tonsil the lesion tends to ulcerate 
rather deeply. The mucous patch on the lip is usually round or oval and, if it 
crosses the angle of the mouth, is fissured. On the sides of the tongue fissuring 
and ulceration are more pronounced, but on the under-surface there may be 
condylomata, while on the dorsum are pink, bald spots, the pile of the tongue 
having been rubbed off at each papule. The discharge from these lesions teems 
with syphilitic organisms, and is very contagious. Papules can also be seen in 
the nose, on the Beptum and the floor. In the larynx, by suitable examina- 
tion, they can be seen chiefly on the epiglottis and aryepiglottidean folds ; 
they are apt to become eroded and ulcerated, causing the husky voice often 
heard in syphilitic patients. As these lesions of the mouth and throat are 
more apt to recur in uncured cases than are those of the skin, it is very 
important to examine the mouth thoroughly in a possible case of syphilis. 

Other mucous membranes . — Mucous patches also occur on other mucous 
membranes, such as those of the labia, just within the vagina, at the posterior 
commissure, the cervix, just within the anal canal, and on the glans penis 
and the mucous surface of the prepuce. Usually these are eroded and appear 
as sharply defined lesions against the background of normal-looking mucous 
membrane. On the genitalia, especially on the glans, they are quite often 
diagnosed as primary lesions, but this error can usually be avoided if it is 
remembered that not all Bores on the genitalia are primary chancres. 

Joints and bursae are not often affected in secondary syphilis, but occa- 
sionally an acute synovitis occurs. It is fairly painful, and usually worse at 
night. A more indolent form of synovitis causes swelling without pain or 
great limitation of movement. The tendon-sheaths may be affected simi- 
larly, and the tendency to formation of adhesions may lead to permanent 
limitation of movement. Mild periostitis and osteocopic pains, worse at night, 
may occur in the secondary stage or even before any rash appears, but bone 
affeotions are commoner in the tertiary. 
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Epididymitis occurs in a very small percentage of cases, usually in the 
form of small nodules, varying in size from a pea to a small marble, in the 
globus major. 

Thromlo-phlebilis, in tbe form of painless nodules in the superficial veins, 
particularly in the legs and resembling erythema nodosum, sometimes occurs. 

From about the sixth month, or even earlier, the patient may develop 
symptoms pointing to syphilitic disease of the central nervous system, which 
are dealt with elsewhere. It is well to remember that in over 30 per cent, 
of cases in the secondary stage changes in the cercbro-spinal fluid indicate 
invasion of the central nervous system, though only a small proportion of 
these cases show clinical signs of nervous disease ; this fact should be borne 
in mind when eventually tests of cure are being considered. 

Constitutional symptoms. — Fever . — Even in the incubation period, rigor 
followed by some degree of fever and pains in the limbs may occur. In 
some cases, towards the end of the primary stage, or on the outbreak of the 
rash, the patient’s temperature may become irregular, the pyrexia being 
intermittent, continuous, or remittent, and accompanied by some con- 
stitutional disturbance. In rare cases the fever and constitutional symptoms 
may be more prolonged and pronounced, and if no rash appears, the symptom- 
complex may be very puzzling. Its association with generalised adenopathy 
should arouse suspicion. Sometimes, just before the outbreak of the eruption, 
and during the early part of the secondary stage, the limbs ache and there 
may be definite lightning pains, which lends support to the idea that all these 
symptoms may possibly be due to meningeal involvement and irritation. 
In the early secondary stage also, headache may be severe, and may not 
improbably be due also to meningeal involvement. 

Anarmia . — The red cell count may be slightly reduced, to between 
4,000,000 and 5,000,000, and the colour index be as low as 70 per cent. In 
the early stages the wliite cells may reach 20,000 per c.mm. In early un- 
treated cases the increase is due to polynuclear leucocytes, but under treat- 
ment these give way to lymphocytes, which may constitute 65 per cent, of the 
total ; this lymphocytosis may persist for months. In rare cases the anmmin 
may be much more severe, hliillcr having reported one with a blood state 
resembling that found in pernicious ansemia. 

tki’.tiai’.y stack. — There is no sharply dividing line between the secondary 
stage and the tertiary, since the earliest tertiary lesion, the tubero-serpiginous, 
is merely a collection of large papules, which are more deeply embedded, 
and tend more to ulceration than the papules of what is called the early 
tecondnrv stage. 

The lubero-serpiginous syphilide occurs in one or more isolated areas of 
the skin ns n collection of skin gummatn, each about tbe size of a pea, often 
running into one another to form a more or less continuous, brownish-red 
ridge, arranged in roughly concentric circles, or arcs of circles, or as a snake- 
like line of varying length. The affected area is very often one that is exposed 
to injury or constant friction ; it may be as small as a finger-nail or larger than 
a hand. The individual gummata may degenerate only so slightly ns to 
produce sonic scaling, or may ulcerate more deeply and become crusted. The 
lesion extends centrifugally by the development of more gummata, and leaves 
in its wake a reddish-stained area in which arc supple, papery scars, showing 
well the concentric distribution of the lesion. Sometimes the nodules do not 
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resolve as the lesion extends, and a red nodular plaque of indurated tissue is 
formed. On the palms the lesion may be serpiginous as described above, or 
affect chiefly the folds, which become fissured. In some ulcerative cases 
extension is more rapid than healing, and a large patch of small skin ulcers may 
be left in the wake of the advancing arcs of new lesions. V ery rarely, and then 
mostly when situated close to the angles of the mouth, or at a nasal orifice, 
the ulcer may become phagedenic, causing extensive destruction of tissue. 

Gummata of the subcutaneous tissues and muscles grow up as indiarubbery 
lumps which vary in size from a shrapnel bullet to an orange, or larger. 
They are painless, quietly expanding growths, which tend to break down 
in the centre, leaving clean-cut ulcers with tough, wash-leather sloughs 
occupying the bases. Sometimes the affected muscles are diffusely infiltrated, 
and much deformity results when the degenerated tissue is replaced by scar. 

The joints, bursae and tendon-sheaths are not often invaded in tertiary 
syphilis. The parts affected are, again, those most exposed to stress and 
strain, such as the knee-joint and the prepatellar bursa. The swelling is non- 
inflammatory, of soft rubbery consistence, and follows the lines of the affected 
joint, bursa or tendon sheath. 

The bones are affected in tertiary syphilis in different ways, and in each 
of them the affection is commonly accompanied by boring or gnawing painB 
worse at night (osteocopic pains) . In the long bones the most UBual manifesta- 
tion in acquired syphilis is a localised gumma which either ossifies and 
remains as a boss on the bone or breaks down in the centre, leaving either a 
depression ringed with ivory-hard bone, or an ulcer. If the process begins 
deeper, the local swelling may not be bo obvious and, eventually, with 
discharge of the necrotic contents, one or two fistulous openings lead to the 
interior of the bone. Diffuse osteitis and periostitis are not so common in 
acquired as in congenital syphilis. A sign of congenital syphilis in adoles- 
cents and adults is the sabre-scabbard tibia resulting from diffuse periostitis 
in earlier years ; the bone is thickened from before backwards, and its 
anterior crest is curved with its convexity forwards, giving the bone the shape 
from which the condition derives its name. Of the long bones, the most 
commonly affected in acquired syphilis are the clavicle (sterno-clavicular 
joint), sternum, ribs, tibia and femur ; but no bone is immune, and the 
process is particularly apt to affect one which has received a blow or other 
injury. Syphilitic dactylitis is very uncommon. Usually the proximal 
phalanx is affected, and a quiet, painless swelling results. Sometimes a 
sinus forms and the bone becomes rarefied. The whole bone may become 
permanently thickened, or absorption may result in shortening. The cranial 
bones tend especially to become carious under gummatous infiltration, and 
some of the worst mutilations result from syphilitic caries of the bones of the 
nose and palate. After a period of ozoena the bridge of the nose may fall in, 
or a large perforation suddenly appear in the hard palate. The process may 
spread to the skin and most disfiguring ulceration of the face ensue. Gum- 
mata of the cranial vault may start in the inner or the outer tables of the 
affected bones. In the latter case, unless the resulting swelling is absorbed 
under treatment, a circular or perhaps a horse-shoe- or trefoil-shaped ulcer is 
formed with an ivory-hard ridge. The skull may be perforated, but usually 
by then the cranial cavity has been shut off. If the inner table is first affected, 
irritative and pressure symptoms result. Vertebral g ummat a are rare ; 
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according to their situation they may cause retro-pharyngeal, lumbar, or 
iliac abscesses. Rarely they may cause pressure on the cord. 

The mouth and throat often suffer severely in tertiary syphilis. Gumma 
of the tonsil is followed by ulceration. The soft palate may be strewn with 
a number of pea-like nodules which often ulcerate and result in all grades 
of deformity. Perforation, usually at the junction with the hard palate, is 
common, and sometimes the soft palate becomes adherent to the posterior 
pharyngeal wall. Perforation of the hard palate may result from gummata 
commencing on the mouth side. 

In the tongue discrete gummata may eventually reach the surface and 
cause deeply punched-out ulcers. In a form analogous to the tubero-serpigin- 
ous syphilide a number of pea-like nodules affect a moderately large area of 
the tongue. This becomes swollen and tender, but, unlike the diffuse glossitis 
mentioned below, is very amenable to treatment. A much commoner mani- 
festation of tertiary syphilis of the tongue is diffuse glossitis, which may be 
deep or superficial. The affected portions are swollen and the surface is 
smooth, hard, inelastic and usually covered by a bluish-white pellicle ( Icuco - 
plakia). On retrogression, the tongue becomes cut up into numerous islands 
by fissures of varying depth. The tongue is tender, and intolerant of spices 
and hot food. 

The insides of the cheeks opposite the gap between the upper and lower 
teeth often bIiow leucoplakia as a white ridge cut up herringbone fashion, 
which is quite characteristic. 

Tertiary syphilis of the testicle occurs in two forms, diffuse interstitial 
and nodular. In the former the testicle slowly enlarges and becomes heavy 
but remains quite smooth ; the testicular sensation is lost. In the nodular 
form, often engrafted on the diffuse, gummata project like bosses from the 
surface of the testis. The epididymis is usually not palpable, and commonly 
the cord is moderately thickened. There may be a hydrocele. The gummata 
may break down, giving rise to a form of fungus testis. Tertiary syphilitic 
epididymitis is rare, and syphilitic prostatitis more so. It is interesting that, 
although histological evidence of involvement of the body of the testicle can 
be found in almost ever}’ case, changes in the ovaries are very rare. 

Fever occurs in some cases, and its dependence on syphilis has been 
shown by its response to anti-syphilitic treatment. It has been seen mostly 
in hepatic syphilis. As examples of the type of fever and the importance 
of an investigation with syphilis in view in cases of obscure pyrexia, the 
disease has been 'mistaken for rheumatic fever in those cases of the former 
in which there was periostitis in the vicinity of joints ; it has also been 
mistaken for tuberculosis. 

Diagnosis. — pmmap.y stage. — It is axiomatic that every genital sore 
and every non-malignant sore elsewhere on the body which is not easily 
accounted for should be examined for S. pallida. ThiVshould be done before 
any antiseptics linvc been applied, ns they kill the organisms in the super- 
ficial layers and prejudice the success of the examination. The sore should 
first be cleaned with a swab and its edge scraped, or a fairly deep puncture 
made in its margin with the point of a scalpel or a vaccination lancet. The 
sore should then be squeezed and the serum collected after it has oozed for 
a few minutes. When the necessary apparatus is at hand it is better to ex- 
amine the specimen at once by dark-ground illumination ; if it has to be 
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Bent away, the serum should be allowed to run into a capillary tube, only 
one end of which need be sealed. Alternatively a good method is to puncture 
the nearest enlarged gland and aspirate a little of the gland juice. A moder- 
ately stout hollow needle is run obliquely into the gland, and a few minims 
of sterile saline are injected into it. The gland is massaged and aspiration 
applied by a syringe. 

Spiral organisms other than S. pallida may be seen in a specimen obtained 
from the genitals or the mouth. They are largely eliminated by taking care 
to clean the surface of the lesion before collecting the specimen. All coarsely 
spiral organisms should be excluded at once, and only three others need cause 
difficulty. A fairly fine spirochsete, with closely set spirals, often found in 
specimens from the genitals is about twice as thick as S. pallida, shines more 
brightly, has a slight rusty tinge, and spirals which are not so cleanly cut as 
those of S. pallida. Two spirochsetes may be found in the mouth, both as fine 
as, or finer than, S. pallida. One is distinguished by the angularity of its 
turns, the other by its spirals being much more closely set, so that it looks like 
a piece of twisted silk. 

Clinically, primary syphilitic sores are distinguished from others by the 
incubation period, colour, indolence, surrounding infiltration, comparative 
painlessness, slighter tendency to bleed, indolent enlargement of neighbour- 
ing glands, and the presence of S. pallida. The length of the incubation 
period is a guide only when the patient has not been exposed to infection for 
over 10 days. 

A collection of herpetic vesicles on the penis is made up of minute, pin- 
head sized circles without induration, but usually irritable. Chancroid 
has an incubation period of only a few days ; the sore is more inflammatory 
and undermined, often with a more irregular edge which is merely tipped 
with red and has no areola ; it is excavated, rather than worn down. Chancroid 
may be accompanied by a bubo which tends to suppurate. A syphilitic 
bubo may, however, suppurate, so that it would be a mistake to exclude 
syphilis on the sole ground of suppuration. If the glands, though distinctly 
enlarged, showed no sign of active inflammation, it would be strong evidence 
in favour of syphilis. Since there may be a double infection, microscopical 
examination should be repeated at intervals until the sore has healed, and 
the serum should be tested at least monthly for 3 months. 

Scabietic runs on the glans and skin of the penis are mound-like and not 
eroded or indurated. 

Syphilitic chancres in parts of the body other than the genitals are often 
overlooked, mainly because syphilis is not thought of in those parts. A 
unilateral tonsillitis should arouse suspicion, especially if associated with 
painless enlargement of the submaxillary glands on one side. Similarly, the 
clue to the nature of a lip chancre may be given by the glands. Primary 
sores affecting the terminal phalanx of a thumb or finger often simulate 
whitlows ; the syphilitic sore is more brawny, and remains so much longer 
after the sore has been lanced. 

secondary stage. — The maculo-roseolar syphilide is fairly easy to 
distinguish by the history of a primary sore with indolent adenitis ; by the 
subcuticular, deeply grounded appearance of the spots, which first appear 
on the flanks, very rarely itch, and are pinkish or dull-red ; and by the 
coincidence of positive serum reactions. Other erythemata are brighter red 
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and irritable, and often affect the backs of the hands. Urticaria pigmentosa 
may resemble a maculo-papular eruption, but the dark spots are not raised, 
and on rubbing the macule a wheal is formed. The serum may give a doubtful 
or even a positive reaction, but this is considerably weaker than that usually 
given by the blood of a patient with a secondary syphilide. Scborrhaa 
is more superficial and is more scaly, the scales being greasy. Pityriasis 
rosea is often mistaken for syphilis, but the lesions are brighter in colour 
and more irritable ; they tend to become annular, with their centres covered 
by branny scales. Ringworm is more superficial and irritable, and the fungus 
can be found in scrapings from its border. Tinea cruris or dhobie’s itch affects 
a triangle at the upper and inner part of the thigh ; it is brighter red, more 
irritable, and quite superficial. Drug rashes are more inflammatory and 
irritable ; they appear more suddenly, and are associated with a history 
of the patient having taken such a drug as copaiba, cubebs, antipyrine, 
quinine or belladonna. The eruptions of specific fevers are usually accom- 
panied by more pronounced constitutional symptoms. 

The ordinary dome-shaped papular syphilide is usually easy to distinguish 
from a non-syphilitic eruption. The indurated feel of the papule, its shining 
appearance when pinched, its readiness to scale, and its dull or pinkish-red 
colour arc valuable diagnostic signs, as is also the association with mouth 
and throat lesions. The different appearances which a papular syphilide 
presents in different parts of the body, such as dry papules on the trunk and 
most areas of the limbs, moist papules on the scrotum, between the toes and 
in other moist, warm parts, and wart-like condylomata on the scrotum, 
contrast strongly with non-syphilitic dermatoses, which are true to type, 
wherever situated. The microscopic lest should always be applied to the exudate 
from the lesion in any doubtful case, and very rarely fails, even with the papulo- 
pustular or the pustular syphilide. Acne spots are more inflammatory, and 
affect the upper front of the chest and between the shoulders behind, rather 
than the flanks, loins and limbs. Pus can usually be expressed from blind 
acnc pimples when they are pricked and squeezed. Molluscum spots ore 
white and urnbilicatcd, while caseous matter can be squeezed from their 
centres. Lichen ruber planus is characterised by flatter, smaller, polygonal 
spots of n violet tinge and waxy covering ; it is more irritable. Psoriasis is 
usually less indurated, more superficial, bleeds at a number of points when 
slightly scraped, and affects the extensor rather than the flexor surfaces of 
the limbs ; the scales are more silvery, and in moist situations the rash 
remains true to type, contrasting with the syphilide, which here becomes 
sodden with the secretion that freely oozes from it. Variccllar spots are 
vfsiculnr at one stage, more superficial and irritable. In variola , besides the 
febrile prodrome with backache, the spots are of uniform character and appear 
first on face and wrists. Pemphigus vegetans may superficially resemble 
condylomata, but no S. pallida can be found in the juice from the lesions, 
and usually unmistakable bulla? can be found somewhere about the body or 
on the limbs. Syphilitic condylomata are apt to be diagnosed ns hccmorrhoids, 
but they are usually separated from the nnnl ring by some mormal skin. 
Ordinary papillomata, or condylomnta acuminata, are pedunculated. Bromide 
and io-lidc eruptions appear more suddenly, and are considerably more 
irritable. The deeper forms of pustular syphilide with considerable crusting, 
such ns the superficial and deep ccthymatous, or the rapial, are distinguished 
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from ordinary impetigo by the darker colour of the crusts, the circular rather 
than linear shape of the lesions, and the greater degree of tissue destruction 
below the crusts. Scabies is often mistaken for a crusted syphilide, and vice 
versa. The individual scabietic lesion is easy to recognise, but the tendency 
is to forget that scabies and syphilis often coexist. 

Secondary sy phili tic mouth lesions are easily diagnosed by the characters 
mentioned. Vincent's angina may cause confusion, but there is no pinkish 
areola, and the microscope easily settles the diagnosis. 

tertiary stage. — An indolent swelling, or an ulcer preceded by a swelling, 
the lesion being obviously deeply embedded in the tissues pr breaking down 
in the middle (which contains a characteristically gummy material) and 
sclerosing at the margin, with a circular, crescentic or even sinuous contour, 
and brownish-red in colour, should always arouse a suspicion of syphilis. 
Denial of primary sore, or of secondary lesions, is of no importance, as they 
may never have appeared or have long ago been forgotten. The positive 
serum reactions may mislead, since by no means all ulcers in an old syphilitic 
are themselves syphilitic. On the other hand, negative serum reactions 
are rather strong evidence against tertiary syphilis. Epithelioma is perhaps 
more likely to be confused with tertiary syphilis when the lesion is in the 
mouth, but epithelioma has a considerably harder margin, and the edge is 
rolled, not clean-cut. A positive serum reaction may be a trap, as epithelioma 
is often engrafted on an old syphilitic glossitis. Ulcers on the legs resulting 
from varicose veins or impetigo may arouse a suspicion of syphilis. They 
are usually much less regular in contour and associated with more inflam- 
matory or congestive manifestations. Syphilitic orchitis is easily distin- 
guished from other conditions by the evenly smooth hardness of the testicle, 
the weight and the absence of testicular feeling. Syphilis of the viscera and 
of the central nervous system is dealt with in other sections of this work. 

Treatment. — Prophylactic. — Por males a good condom is .a safeguard 
so far as the parts which it covers are concerned ; it also protects the female. 
It should be removed with care to prevent contamination of the parts by the 
discharge on it. Whether or not a condom is used it is advisable to disinfect, 
by washing well with soap and water and then steeping the parts for some 
minutes in ^Vo mercuric potassium iodide solution, or mercury oxy- 
cyanide lotion. After this the parts should be anointed with an ointment, 
such as Gauducheau’s, viz., mercury cyanide, (HO ; thymol, 1*75 ; calomel, 
25*00 ; lanolin, 50*00 ; liquid paraffin, 10*00 ; soft paraffin to 100*00. Some 
mercury oxycyanide lotion xstn> may be injected into the urethra’after urina- 
tion ; in urination the meatus should be alternately squeezed and released 
so that the urine first distends' and then rushes forcibly from the urethra. In 
females the prior insertion of a suppository which foams on insertion into the 
vagina is most likely to prevent contact of the secretion with the mucous 
membrane of the vagina and cervix ; it should be followed by an antiseptic 
douche. Washing of the external genitals, followed by their inunction with 
ointment as above, should be practised as in males. It is important to 
remember that in all cases disinfection should be prompt and thorough. 

Prophylaxis by ingestion or injection of anti-syphilitic remedies is not 
recommended, because it may only mask the symptoms for many months. 

As^any prophylactic measure may prevent only the appearance of the 
chancre, it should be followed by blood tests for at least 3 mouths. 
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Accidental infection of fingers, lips and other extra-genital parts is best 
prevented by avoiding contamination with fresh secretions from persons in 
the earlier stages. These should be warned of the risk arising from sharing 
table utensils, crockery, and house linen with others. They should not Ha 
others or talk directly into people’s faces, and articles which they have used 
should be dipped in very hot water. A further precaution is to keep open 
lesions smeared with an antiseptic ointment such as the cream mentioned 
above. 

Curative. — The remedies most commonly employed for the treatment 
of syphilis are preparations of (1) arsenic, (2) mercury, (3) bismuth, and (4) 
iodine. The first three destroy the parasites ; the last stimulate the removal of 
granulomatous tissue. At the time of writing another preparation has 
appeared which promises to rival the most potent we have and to be the means 
of shortening very materially the treatment of syphilis. This is penicillin, 
which in trials hitherto carried out has caused the disappearance of spirochetes 
from lesions, healing of lesions, both early and late, and the reversal of serum 
reactions in early cases in a manner quite as striking as that which follows 
the administration of the most efficient metallic remedies we have, and 
without any accompanying toxic effect. The optimum dosage has to be 
ascertained, but in the routine treatment of syphilis in the American and 
British Armies, 40,000 units are administered every 3 hours for 60 doses. It 
is known that in pregnancy it penetrates to the foetus in effective amounts. 
It remains to be seen whether it is a complete remedy for the disease, or 
whether, as proved to be the case with the arsenical preparations, it will 
require the assistance of the other remedies. It seems fairly certain, however, 
that it neither hinders the therapeutic effect of the metallic preparations nor 
enhances their toxic effects. 

(1) Arsenical preparations 

These are organic compounds in which the arsenic is trivalent or penta- 
valcnt. The trivalent are by far the most frequently used for the treatment of 
syphilis outside the central nervous system ; the pentavalent compounds are 
used chiefly in syphilis of the central nervous system and in syphilis in infants. 

(a) Trivalent arsenical remedies 

These arc by far the most efficient of the arsenical remedies for the treat- 
ment of syphilis outside the central nervous system and, beginning with the 
famous “ GOG ” or the Ehrlich-Hata remedy introduced to the public in 1910, 
have revolutionised the treatment of syphilis. There are now a large number 
of these compounds whose different trade names are apt to be confusing, but 
fortunately all except oxophcnarsinc are subject to Regulations under the 
Therapeutic Substances Act, under which, besides being required to satisfy 
certain tests for toxicity and therapeutic potency, each must bear on its 
label an official name according to its chemical constitution. The following 
are the principal remedies in this class : 

(i) Arsphenaminc, or the dihydrocbloride of dioxy-diatnino-arseno- 
benzene, which is the original " 606,” or Ealvarsan ; it is sold under the 
trade names, Arscnobillon, Diarscnol, Kharsivan and Salvarsan ; and it 
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must have an arsenical content not less than 30 per cent, and not more than 
34 per cent, (ii) The disodium salt of (i), or sodium salvarsan ; it 
contains about 20 per cent. As. (iii) Neoarsphenamine, or the sodium salt of 
dioxy-diamino-arsenobenzene-methylene-sulphoxylic acid, which is the 
original “ 914,” or neosalvarsan ; it is sold under the trade names Evarsan, 
Neokharsivan, Neosalvarsan, Novarsan, Novarsenobillon and Novostab ; 
it must contain not less than 18 per cent, and not more than 21 per cent. As. 
(iv) Sulpharsphenamine, or the sodium salt of dioxy-diamino-arsenobenzene- 
methylene-sulphurous acid ; it is sold under the trade names, Kharsulphan, 
Metarsenobillon, Myosalvarsan, Sulfarsenol and Sulphostab, and its arsenical 
content is the same as that of neoarsphenamine. (v) Arsphenamine glucoside, 
or Stabilarsan ; the arsenical content of the dose stated on the label equals 
that of the same dose of neoarsphenamine. (vi) Silver arsphenamine. (vii) 
Neosilver arsphenamine. (viii) Oxophenarsine. 

Each of the above preparations except oxophenarsine bears the name 
“ arsphenamine ” in its official designation, and this group will be referred to 
below as the arsphenamine preparations. Of the arsphenamine preparations, 
all but the diglucoside are in powder form, sealed, in stated doses, in glass 
ampoules containing a neutral gas. All the powders except the silver prepara- 
tions are yellow. All oxidise and become increasingly toxic on exposure to 
air and must consequently be made up and administered as soon as possible 
after the ampoule has been opened. Oxidation in the ampoule, through a 
flaw in the glass, makes the powder become darker and sticky. Stabilarsan 
is in solution and ready for use when drawn from the ampoule. It must be 
used before the expiry date stated on the label. 

Arsphenamine is therapeutically the most active of the arsphenamine 
preparations, but is little used outside the U.S.A. because of the complexity of 
its preparation for administration and of its greater tendency to cause serious 
reactions on the day of injection. Sodium salvarsan is not greatly used in 
English-speaking countries. 

Neoarsphenamine is by far the most commonly used of all the arsphen- 
amine preparations. In equivalent dosage it is less active than arsphenamine, 
but is more easily prepared for administration and causes less general reaction. 
It causes too much pain to be given as routine by the subcutaneous or intra- 
muscular route, but when it is administered in this way it is therapeutically 
more active. This is probably because the subcutaneous route favours more 
the retention of the remedy in the body, thus giving better opportunity for 
the formation of the derivative which is believed to be the spirochseticidal 
agent. 

Sulpharsphenamine was introduced by Lehnhoff-Wyld under the name 
of Sulfarsenol for injection by the intramuscular or deep subcutaneous route. 
It causes comparatively little discomfort when administered in this way. 
Being relatively stable, its action is inferior to that of neoarsphenamine when 
it is given intravenously, and even when administered subcutaneously its 
effect is barely equal to that of neoarsphenamine given intravenously. It is 
rather more apt than are the other arsphenamine preparations to cause blood 
dyscrasias. 

Arsphenamine diglucoside is a convenient preparation in being ready 
for use when drawn from the ampoule, but its immediate effect in ca using dis- 
appearance of S. pallida from the juice of early lesions is not bo great as that 
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of neoarsphenamine in equivalent dosage. A dose of 0-45 g. of a good brand of 
ncoarsphenamine will cause 8. pallida to disappear from such lesions in 24 
hours in over 75 per cent, of cases, but, in my experience, even 0-60 g. stabilar- 
san has failed in this respect in over 50 per cent, of cases. Whether or not 
this preparation makes up for its slower spirochseticidal action by greater per- 
sistence is uncertain. Silver arsphenamine and neosilver arsphenamine are 
emery-coloured powders. They are more active but also more toxic than the 
others and are given in approximately half the dosage of the latter. They 
are useful as a change from neoarsphenamine but are not now greatly used 
in Great Britain. 

Oxophcnarsinc — to give it its official name in the U.S.A. and that by 
which it will be officially designated in Great Britain if and when it becomes 
subject to the Therapeutic Substances Act — is a newcomer in this field, though 
originally tested by Ehrlich, is commonly known as arsenoxidc. It is believed 
to be chemically identical with the spirochcticidal derivative of the arsphen- 
amine preparations formed in the body after their injection. It is m-amino-p- 
bydroxyphenyl-arsine oxide, and the only preparations of it that are available 
at the moment are the hydrochloride, sold in this country as Mapharside (in 
the U.S.A. as Mapharsen) and the tartrate which is sold under the name of 
Ncohalarsinc. It is a stable compound which has acquired great popularity 
in recent years, especially in the U.S.A. and it seems to be almost the only 
arsenical preparation used in the American and Canadian armies. It has nlso 
been adopted recently in the British Navy, and is now the most preferred 
arsenical compound for the intensive treatment of syphilis, which is discussed 
below. Its relative efficacy is at present undecided. A common statement is 
that it is less toxic and more efficient than neoarsphenamine, and this state- 
ment is repeated from article to article without accompanying proof. It would 
appear, however, that in respect of immediate effects it is about ten times as 
toxic ns ncoarsphenamine, and the important question is whether it is ten or 
more times as potent therapeutically. The evidence seems to be clear that 
it is not, but detailed discussion of this question would occupy too much 
space here, and I must be content with saying that, after a very close and 
critical study of the evidence, I am convinced that, weight for weight, it is 
not more than four times as active therapeutically as is neoarsphenamine. 
It may be useful for the intensive forms of treatment in which three or more 
injections a week are given, because it is stable and is quickly excreted, but 
this is a very different matter from using it in the well-tried and tested pro- 
longed systems of treatment which must remain routine practice until the 
evidence on the more intensive forms of treatment and on penicillin has become 
more decisive than it is at present. The dosage, administration and toxic 
effects of oxophcnarsinc will be discussed after those of the arsphenamine 
compounds. 

Dosage of arsphenamine compounds . — Doses of the different preparations 
named vary greatly with circumstances and can be discussed here only in 
general terms, but guidance for treatment of individual cases will be found 
below in the discussions on toxic effects, on contra-indications, and on schemes 
of treatment. In a case of active primary or secondary syphilis it is reasonable 
to aim to bring about rapid disappearance of S. pallida from the juice of 
external lesions, and when there is no contra-indication in an adult male I 
Ptart with 0-15 g. neoarsphenamine. If, in such a case, I have to begin with a 
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lower dose, it is with no illusion as to the effect on the spirochetes, and the 
injection is repeated much sooner than if the full initial dose had been given. 


Administration and toxic effects of arsphenamine preparations 

Intravenous route . — This is the most usual route. In the case of neo- 
arsphenamine the dose is dissolved in 2 to 10 c.c. distilled water. Silver- 
arsphenamines are dissolved in not less than 8 c.c. ; stabilarsan is already 
in solution and requires no further dilution. The solution is drawn into a 
syringe, which is armed with a fairly fine needle (S.W.G. 22), any of it con- 
taminating the outside of the needle is washed off in sterile water, and the 
point of the needle is inserted into a median basilic or other convenient vein, 
which should be distended as tightly as possible by fixing an elastic band round 
the upper arm and getting the patient to grasp a roller bandage. In making 
the vein-puncture the operator should look along the vein, and steady it with 
the index finger of the other hand laid on the skin below the site ; the eye 
of the needle should look away from the skin, and its shaft be almost parallel 
with it. A pull on the piston causes blood to flow back into the syringe when 
the needle is properly within the vein. The rubber band may then be released, 
and the piston is slowly pressed home. After it has been emptied, a little blood 
is aspirated into the syringe, to clear the needle of any solution. 

Deep subcutaneous and intramuscular routes. — As already mentioned, 
arsphenamine remedies have a greater therapeutic effect when administered 
subcutaneously or intramuscularly, but most cause too much pain, and 
practically the only one which can be employed for the purpose is sulph- 
arsphenamine. The dose may be dissolved in distilled water, or in one of the 
glucose solvents containing local sedatives which are sold for the purpose. 
In either case as little as 1 c.c. may be used, but 2 c.c. of the glucose solvent 
seems to be more effective in preventing local reaction. The technique 
of intramuscular injection is described on p. 228. Deep subcutaneous 
injection causes less muscle reaction, and is usually preferable ; it is given 
as follows : In the upper and outer quadrant of the gluteal region the skin 
and fat are pulled away from the underlying fascia, by grasping them with 
the thumb and fingers of the left hand, and a li- inches long needle (S.W.G. 20) 
is entered obliquely at the base of the pyramid thus produced. The needle is 
made to underrun the fat so that its point may scrape on the fascia overlying 
the gluteal muscles. The charged syringe is fitted to the needle and the 
injection given fairly slowly. The site is then massaged with a pad of lint. 

Toxic effects of arsphenamine preparations. — Local . — An intravenous injec- 
tion of any arsphenamine preparation may cause thrombosis of the injected 
vein ; this is not serious, but precludes the use of the vein for subsequent 
injections. Escape of any of the solution around the vein causes agonising 
pain, and swelling and infiltration of the tissues, which may go on to slough- 
ing. When it occurs the area should be infiltrated at once with a few c.c. of 
sterile 085 per cent, saline. 

General . — All these compounds tend to damage capillary endothelium. 
In patients who have died as a result of arsphenamine injections, there have, 
been found blockage of cerebral capillaries with small haemorrhages around ; 
haemorrhagic nephritis ; haemorrhage into lung alveoli ; submucous petechias 
and ecchymoses in the stomach and bowel ; and, in a comparatively few eases, 
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degeneration of liver cells amounting to a condition like that found in acute 
yellow atrophy. 

Clinically, toxic effects are manifested by one or more of the symptoms * 
enumerated below. The list is a comparatively long one, but most of the 
symptoms arc so mild, infrequent, or preventable as not to preclude the 
routine .use of these remedies. In roughly chronological order they arc as 
follows : 

1. During or immediately after the injection. — (1) Vasomotor disturbances, 
also known as anaphylactoid symptoms or nitritoid crises ; (2) urticaria : 

(3) syncope ; and (4.) pain in the gums and teeth. 

2. Following the injection usually in a few hours, and occurring generally 
on the same day. — (5) Rigor, rise of temperature, and headache ; (6) vomit- 
ing, diarrhoea, pain in the back and cramp in the legs ; (7) herpes (labialis 
or zoster). 

3. At various times from a day or hco to a month or longer after a single 
injection or a course of injections. — (8) Albuminuria ; (9) stomatitis ; 

(10) chronic headache ; lassitude ; loss of appetite, weight and sleep ; 

(11) erythema and dermatitis ; (12) jaundice ; (13) severe cerebral symptoms ; 

(14) various blood dyscrasias; (15) polyneuritis; (16) increase of syphilitic 
signs and symptoms (Jarisch-Hcrxhcimer reaction). 

The vasomotor symptoms simulate those of anaphylaxis ; they arc very 
rare after deep subcutaneous or intramuscular injections. The face becomes 
flushed, and the tongue and lips may swell ; there may be respiratory distress, 
and the patient may become unconscious. Often a severe attack is followed 
by more or less generalised urticaria. As a rule the symptoms last for about 
half an hour, but in rare cases recovery is not complete for a number of 
hours. Some patients are peculiarly susceptible. In others the symptoms 
may be produced by imperfect preparation of the remedy for injection or . 
too rapid administration, as they depend on the physical state of the solution 
on entering the circulation. For prevention, all these remedies should be 
injected slowly, and retention of the tourniquet during the injection, as 
rcrommended by Sicard, is very effective. The treatment usually employed 
is to inject 10 to 15 minims of solution of adrenaline hydrochloride (1 in 1000) 
intramuscularly ; in particularly susceptible cases when slowness of injection 
and retention of the tourniquet fail, it may be useful to inject the adrenaline 
some minutes before the intravenous injection, or to give sulpharsphcnaminc 
deep subcutaneously. A feeling of faintness during the injection, or immedi- 
ately nftcr it, may be merely a precursor of vomiting, or due to fear. Occasion- i 
ally, however, it mny be very severe, fatal cases having been reported. Usually 
syncopal symptoms yield to ordinary restoratives ; in some very threatening 
cases immersion in a hot bath has been reported to have brought about, rapid 
recovery. Pain in the. gums and teeth is probably vasomotor. The peculiar 
taste in (he mouth, of which some patients complain during the injection, 
is a very common symptom when concentrated solutions are given. 

Rigor, rise of temperature aud headache are commonest after the first 
injection. The temperature is only rarely over 101° F. and is of no im- 
portance unless it increases after each successive injection. Diarrhaa and 
vomiting are not frequent unless there has been an error in technique, or 
the patient has been indiscreet in his dietary. Usually these symptoms 
have all disappeared by the next day. They are prevented to some 
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extent by taking care that the patient has fasted for 2 hours before the 
injection. 

Albuminuria very rarely causes any anxiety. Stomatitis is not often 
attributed to arsphenamine remedies, but these undoubtedly seem to increase 
the tendency to this complication which is manifested by patients on mer- 
curial, or bismuth treatment. Chronic headache , lassitude, etc., are symptoms 
of intolerance displayed by a few patients, and indicate the necessity of a 
rest from treatment. 

Various skin affections may occur besides the urticaria and herpes men- 
tioned above, and may be very serious. The mildest is some slight itching 
which quickly passes off. Another form is Milian’s erythema of the ninth day. 
It appears from the seventh to twelfth day after the commencement of the 
treatment and within \ to 2 days of an injection. It is ushered in with a 
rapid rise of temperature, to 101° F. or higher, headache, backache, and some- 
times vomiting and diarrhoea. The temperature is intermittent for a few 
days, and ends with a generalised scarlatimform, rubeoliform, or polymorphic 
eruption, which fades in a few days with very slight or no desquamation. 
In its prodromal fever and the subsidence of a generalised rash without 
desquamation in a few days Milian’s erythema differs generally from the 
more serious type described next. Although it is said that arsenical treat- 
ment can be resumed after subsidence of ninth-day erythema, it is well to 
be very cautious on this point. The most severe dermatosis is relatively 
uncommon. It starts as a punctiform erythema which quickly spreads over 
the body, is accompanied by most intense itching, and often then passes on 
to exfoliative dermatitis. The incidence of dermatitis depends largely on the 
intensity of the treatment. Generally speaking, a male adult of average build 
will tolerate 5 to 6 g. neoarsphenamine in doses of 0*45 to 075, or the equiva- 
lent of this in other arsphenamine remedies, spread out over a period of 63 days 
but if this period is shortened, the percentage of dermatitis increases noticeably 
A careful look-out for signs of skin irritation will often supply timely warning 
of the idiosyncrasy and, by preventing the administration of more arsenic, 
will save the patient from a severe attack. The treatment of exfoliative 
dermatitis following arsphenamine injections is often troublesome on account 
of the generalised exfoliation and the local pustulation and eczema. If the 
attack is at all severe, the patient should be in bed and well protected. Calcium 
thiosulphate, or sodium thiosulphate, which is now sold for the purpose in 
ampoules containing the remedy already in solution, may be injected intra- 
venously every other day in doses of 0-6 to 0-9 g. The injection of calcium 
thiosulphate often causes a generalised tingling and flus hin g of the skin, which 
alarms the patient but passes off very quickly. On intervening days an 
intravenous injection of 30 c.c. of a 30 per cent, solution of dextrose is valuable. 
The administration of liver, on the same principles as in anaemia, has been 
found beneficial. The diet should be simple, containing large quantities of 
bland liquids, and should not include eggs and meat. Locally, calamine 
lotion and liniment are soothing, and an occasional bran bath is valuable, 
but careful precautions should be taken against chill, as these patients axe 
very prone to pneumonia. 

Jaundice following injections of arsphenamine preparations appears to 
have become more common in recent years, and a voluminous literature on 
its aetiology has accumulated in all countries without any definite consensus 
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of opinion having been arrived of. In the very great majority of cases the 
type is mild, with clayey stools and highly coloured urine. Occasionally it 
is much more serious, with severe epigastric and hepatic pain, restlessness 
and delirium, followed by death. The changes found in these rare cases have 
been extensive degeneration of liver cells with round-celled infiltration of 
the supporting connective tissue, multiple Bubserous haemorrhages, and 
frequently haemorrhages into lung alveoli. Either type may occur during a 
course of injections or be delayed for many months afterwards. In this delay 
in onset, as in some other features, the fatal type of jaundice strongly re- 
sembles trinitro-tolueno poisoning. This suggested that possibly the re- 
sponsible factor was the benzene radicle of the aTsphenaminc compound, but 
in a recent inquiry it was found that the incidence of jaundice in cases treated 
with oxophenarsinc compounds was just as high as in those treated with 
neoarsphenamine, though the dosage of benzene radicle in most of them was 
from a tenth to a fifth of that when neoarsphenamine was given. The exact 
part played by arsphenamine in the production of jaundice is uncertain, 
but the weight of evidence seems at present to favour a connexion between 
the amount administered as routine in a given time and the proportional 
incidence of jaundice, the more concentrated the course the higher being the 
percentage of jaundice. A feature of jaundice which has been noted in this 
and other countries is its tendency to occur in outbreaks which bear no 
apparent relation to changes in technique or brand of the remedy employed. 
This lends some support to the theory, held by some, that besides arsphena- 
mine an extraneous agency (virus infection ?) plays a part in the causation. 
This view is supported by evidence furnished by Huge from the German 
Navy 'wy.hich it was found that the incidence of salvarsan jaundicc-was 
closely parallel to that of ordinary catarrhal jaundice in the general population. 
More recently Salaman, King, Williams and Nicol, working in an army 
hospital, appea' r to have reduced the incidence of post-arsphenamine jaundice 
there by tlie employment of a very strict regimen of syringe sterilisation. 

For the prevention of jaundice, the best practical measures appear to be 
good feeding, especially with proteins — the addition of 2-5 to 3 g. methionine, 
or of a pint of mink, to the daily diet is recommended by Beattie and Marshall 
(1944) ; precautions against oxidation of neoarsphenamine and similar com- 
pounds prior try-infection ; careful sterilisation of syringes between injections ; 
and suspension of' the treatment on the appearance of urobilinogen in the 
urine. A simple test for urobilinogen is to add to 5 c.c. of the cold urine 2 drops 
of Ehrlich’s reagent, which is a 2 per cent, solution of p-dimethylamino- 
bcnzaldehyde in 5 per cent, hydrochloric acid. A red colouration, most 
easily seen when the specimen is viewed from the top over white paper, is an 
indication to stop the arsenical treatment for a few weeks, continuing with 
bismuth. For treatment of developed jaundice, besides alkaline stomach 
sedatives and a very light diet, daily intravenous injections of 30 c.c. of a 
30 per cent, solution of glucose seems to help. There is also evidence that 
nicotine acid quickly stops the damage to the parenchyma caused by a variety 
ofliver poisons. 

Severe cerebral symptoms, with headache followed by mental confusion, 
epileptiform convulsions and coma, ending in death in a large proportion o* 
cases, are now very rare under ordinary schemes of treatment, thanks to the 
moderate doses with which treatment is usually started. The symptoms 
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usually begin from 2 to 5 days after the second injection, but this iB not an 
invariable rule. The autopsy reveals dilatation of capillaries and capillary 
hsemorrhages in the brain, which is oedematous, and Sometimes htemorrhagic 
nephropathy. Hecent studies have shown that haemorrhage encephalopathy 
is more apt to occur in females than in males', and especially So towards the 
end of pregnancy. It is much more frequent in patients treated by the 
intensive methods which have become common, particularly in the U.S.A. 
in recent years, and is in fact the chief bugbear of this form of treatment. 
There cannot be any doubt also that, apart from the tragic cases with con- 
vulsions and coma which arc commonly fatal, milder forms of encephalopathy 
have occurred in the form of severe headache and mental confusion in such 
a large proportion of cases treated by the intensive methods already mentioned 
as to make this form of treatment permissible only when the attainment of 
cure in a minimum period of time is the paramount consideration. As already 
indicated, the prognosis in cases with convulsions and coma is very grave, 
but sometimes removal of 15 to 20 c.c. spinal fluid, repeated on subsequent 
days if necessary, and bleeding to 15 to 20 ounces have seemed to be effective ; 
the treatment should be instituted as quickly as possible after the onset of the 


symptoms. 

Blood dysemsias. — Three main forms of blood dyscrasias have been 
described, all of them very rare. They have followed sulpharsphenamine 
treatment relatively much more often than treatment by other arsphenamine 
preparations. They are thrombocytopenia, granulocytopenia, and aplastic 
anaemia. When any occurs it is oiten associated with dermatitis and with 
sore throat ; the latter should be regarded as a warning sign. The symptoms 
and treatment of these dyscrasias are described elsewhere in the work. 

Polyneuritis has been reported occasionally but must be extremely rate ; 
I have seen only one case, a very mild one. 

Jarisch-Herxheimer reaction. — A temporary effect of these, as of other 
antisyphilitic remedies, may be to increase the intensity of the syphilitic 
process. This may be important when an artery supplying some vital organ 
is already partly blocked ; then the increase in severity of the process may 
result in a complete blockage which may be disastrous, as when a coronary 
artery becomes obstructed, or the patient develops hemiplegia, or dies of 
obstruction of the basilar artery. Such cases ate very rare. 

Neuro-recufrences. — Though not strictly a direct effect of arsphenamine 
treatment, paralyses of various cranial nerves, especially the seventh and 
eighth, became more common shortly after its introduction. These pheno- 
mena have been proved to be syphilitic recurrences and due to the ftnuQl 
amount of treatment given in the early days of “ €06.” Since then they h&vfe 
become very rare, when bismuth or mercury is given concurrently with the 
arsphenamine preparation in early cases. 


in bleeders, and in those on the point of death from severe visceral disease of 
any kind, these remedies are contra-indicated. 

In visceral disease of a less severe type than is mehtioned above, in 
alcoholism, and when the patient is prone to such skin affections as eczema 
and severe seborrhoea, it is advisable to begin with a dose of 0-15 g 
neoarsphenamine, and to increase the doses With caution ; often in such 
8 
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cases the injections of small doses may be given with advantage twice weekly. 
The same applies to patients suffering from syphilis of the brain, cord or 
viscera when there is reason to fear an exacerbation of the process. In diabetes 
mellitus it is necessary to be very cautious, aB arsphenamine compounds 
increase the blood sugar, and the patient should be watched carefully by 
some one experienced in the administration of insulin. Every patient should 
be watched carefully through the course for signs of intolerance. This 
precaution may not absolutely prevent severe side-effects, but such as do 
develop will usually be much milder than when no notice is taken, for 
example, of an erythema, and the treatment is continued to the end of 
the course. 

In all cases where intravenous injections are employed it is advisable for 
the patient to fast for 2 hours beforehand. Other methods of prevention of 
this and other toxic effects of arsphenamine consist in scrupulous care over 
technique. 

Administration and toxic effects of the oxophenarsine compounds 

These compounds are always given intravenously dissolved in 8 to 10 c.o. 
distilled water, as in the case of neoarsphenamine. Contrary to the case of 
ncoarsphenamine, solution con be effected with agitation of the mixture, 
and standing tends rather to reduce its toxicity. The injection should be given 
quickly in order to avoid pain in the vein. The usual dose for an adult in the 
ordinary routine, prolonged treatment of syphilis is 0-04 to 0-06 gm., and it 
appears advisable to give this twice weekly instead of once, as is the common 
practice when neoarsphenamine is used for the treatment of average cases. 
The toxic effects arc very similar in kind to those following administration 
of the arsphenamine compounds, except that vaso-motor symptoms and such- 
like immediate reactions do not occur. It has been claimed that jaundice is 
less when this class of remedy is administered, but this is decidedly not the 
impression gained from a study of statistics relating to large numbers of cases 
treated during the same periods in the clinics of this country. 

(6) PcntavaJenl arsenical remedies 

The principal remedies of this class used in the treatment of syphilis are 
(i) Sodium N-phcnylglycincamidc-p-arsonate (tryparsamide) ; (ii) 3-acetyl- 
amino-4-hydroxyphenyl-arsonic acid, or acetarsol (kharophen, orarsan, 
spirocid and stovarsol) ; (iii) the sodium salt of (ii) ; and (iv) the diethylaminc 
compound of (ii) (acetylarsan). 

Of these, tryparsamide is the most important because of its value in 
syphilis of the central nervous system. It is a white powder easily soluble 
in water, and the dose for an adult is from 2 to 4 g. (usually 3 g.) dissolved 
freshly in distilled water and injected intravenously once a week. A course 
lasts 10 to 12 weeks, and the interval between any two courses can be a month 
or six weeks. The main risk is of amblyopia, and for this reason the patient’s 
eye-grounds should be passed by an ophthalmologist before treatment is 
started. If this is stopped on the first complaint of haziness of vision, per- 
manent restriction of vision is very rare. Acetarsol was introduced in 1922 
primarily as a prophylactic of syphilis for administration by mouth. Since 
then it has come into extensive use for the treatment of infants with congenital 
syphilis. Acctarsol-sodium and acetylarsan are given by injection ; their 
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effects are mainly like those of acetarsol. Toxic effects are usually mild. 
Acetarsol can cause gastro-intestinal disturbance if taken too near a meal. 
Sometimes a mild erythema occurs and very rarely a severe dermatitis. 

(2) Mercurial preparations 

Mercury was formerly the sheet-anchor in the treatment of syphilis, 
but for routine work it has been largely superseded by bismuth, and it is 
now used mostly in cases where injections are impracticable, or by way 
of varying the attack on the disease. A great advantage of mercury, as of 
bismuth, is that it can be kept almost continuously in the circulation, so that 
the action is maintained after the arsphenamine has been excreted until it is 
safe to administer another such injection. To ensure the certain destruction 
of all the parasites, it seems to be necessary that an anti-syphilitic remedy 
should be present constantly in the body fluids for a long period. 

Methods of administration. — The oral method is much favoured, but 
is apt to cause gastro-intestinal disturbance, and is exposed to the risk of 
failure through the patient’s forgetfulness. I employ it only when the patient 
cannot take injections or inunctions and also when the patient cannot con- 
tinue injections or remain under close observation. Favourite prepara- 
tions are — (1) Hydrargyrum cum creta, grs. 1 to 2 ; (2) hydrargyri iodidum 
viride or flavum, gr. £ to J ; (3) hydrargyri perchloridum, gr. £ ; (4) hydrargyri 
tannas, gr. 1 to 3 ; (5) pil. hydrargyri, grs. 1 to 3 ; (6) liq. hydrargyri per- 
chloride, min. 30 to 60, often prescribed in a mixture with potassium iodide. 
The first five of these are usually given in pill form, often combined with 
a little opium, e.g. pulv. ipecacuanha et opii grs. 1 to 2, or extractum opii 
gr. £, to counteract the irritant effect, but it is better to prescribe the sedative 
separately, and regulate its dosage as required. I prefer to start with the 
iodide. A good plan of administration is to give courses of 6 weeks, gradually 
increasing the daily intake of mercury until slight signs of stomatitis appear, 
and then reducing the dose ; of the yellow or the green iodide given in this 
way, an adult patient can usually take from f to grain daily. After the 
first and second courses rests of a week are given, and at the end of the third 
the interval is one month, after which the series of three courses is repeated. 
The length of time over which this treatment is prolonged depends greatly 
on the amount and character of the previous treatment. 

Inunction. — This is a valuable method of administering mercury, but 
must be carried out by a skilled rubber, and has the inconvenience of soiling 
the skin and clothes. On successive days 5 to 10 g. of mercurial ointment 
(B.P.) are rubbed for twenty minutes into thighs, calves, arms, chest and 
back, a bath being taken on the sixth day and the cycle restarted on the 
seventh. The number of rubbings varies from 60 to 200 in a course, the 
length of a course depending on the patient’s tolerance, which is judged by 
the state of the gums, the weight and the general well-being. 

Intravenous infections are rapid in effect, but apt to cause toxic symptoms ; 
they have the further disadvantage that the effect is not sustained, and they 
must be administered daily or every other day. The usual preparations 
employed are the cyanide and the perehloride, in doses of 1 c.c. of the 1 per 
cent, solution daily or on alternate days to a total of twenty or thirty in a 
course. 
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For intramuscular injections both soluble and insoluble preparations ate 
employed. Among tbe soluble preparations are the biniodide (1 per cent, 
solution) in doses of 1 c.c., tbe bibromide, the benzoate and the perchloridc. 
Their disadvantages atc similar to those of intravenous injections. 

The insoluble preparations most commonly employed are mercury in 
fine subdivision (inj. hydrargyri), calomel (inj. hydrarg. subchlor.) and 
mercury salicylate. Suspensions of these remedies ready for u6e can be 
purchased. The doses usually employed are : mercury, 1 to H- grs. ; calomel, 
h to £- gr. ; salicylate, 1£ to 2 grs. Calomel causes more pain than the other 
two, but is far more active, and is probably the best for this purpose if it can 
be tolerated. Mercury salicylate is probably the least active of the three. 
The advantages of the insoluble preparations are that, on account of the slow 
absorption, enough mercury can be given in one injection to last a week and 
that the effect is sustained. 

The technique of intramuscular injections is simple. The best sites are the 
upper and outer quadrant of the gluteal region and the upper third of the 
vastus externus muscle. A needle of S.W.G. 20, li inches long is introduced, 
almost to its full length, perpendicularly to the skin surface. The base is 
examined to see that no blood is oozing from it, the syringe is applied, the 
piston pulled upon to see that the needle point is still not within a vein, and 
the piston is then pressed home. The needle having been withdrawn, the site 
is well massaged with a ball of cotton-wool. Before an insoluble preparation 
is drawn into the syringe, the suspension should have been well mixed, either 
by stirring with a glass rod or by energetic shaking of the bottle. 

Toxic effects of mercurial preparations . — These are stomatitis, nephritis, 
colitis, general malaise and dermatitis. 

Stomatitis can usually be prevented by care. The patient’s teeth should 
be set in order before starting the course, and he should brush his teeth night 
and morning ; the tooth brush should be kept in an antiseptic solution, such 
as chloramine T., 0*5 to 1 per cent., or in an atmosphere of formalin. Potas- 
sium chlorate is useful, and may be incorporated in the dentifrice. If the 
gums become sore, the mercury must be stopped and more energetic treatment 
applied to the mouth. Lozenges of potassium chlorate to suck, and Bwabbing 
with peroxide of hydrogen followed by the application of a 10 per cent, 
solution of ncoarspkcnaminc usually suffice to restore the gums to a healthy 
condition. An astringent mouth-wash should be employed and injections 
given of calcium or sodium thiosulphate. (See p. 223.) 

Nephritis rarely results from the moderate doses of mercury now em- 
ployed, but the irritant effect of mercury on the kidneys should be 
remembered in cases where these organs are already diseased. 

Colitis is extremely uncommon as the result of the ordinary mercurial 
course of treatment. General malaise is apt to result from pushing mercury 
too freely, nud it is always advisable to keep a close watch on the patient’s 
weight and general condition. Dermatitis as a result of mercurial treatment 
alone is very rare. 


(3) Dismuthial preparations 

There were introduced by Sazcrac and Levaditi in 1921, and have how 
largely supplanted mercury wherever the intramuscular, or deep subcutaneous, 
route of administration of a heavy metal is practicable. Bismuth is tolerated 
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better than mercury, and in doses which can be administered with at least 
equal safety, a course of bismuthial injections goes farther towards eradicating 
the disease than does a corresponding course of mercurial injections. Some 
workers assert that bismuth is equal in effect to the arsphenamine prepara- 
tions, but the majority opinion is that it should be used in conjunction with 
these, in substitution for mercury. 

Bismuth is at present administered almost exclusively bv the intra- 
muscular or the deep subcutaneous route, and the number of preparations is 
legion. They are best classified on the basis of rapidity of absorption as 
follows : (a) watery solutions ; (b) solutions in oil (lipo-soluble preparations) ; 
(c) suspensions of insoluble compounds in a watery medium ; and ( d ) suspen- 
sions of insoluble compounds in an oily medium. The comparative rates at 
which these different classes of bismuthial preparations are absorbed are in 
the above order. 

Watery solutions are not greatly employed now, because they are more 
rapidly absorbed than is usually convenient ; on account of rapid absorption, 
their toxic effects may approach those of preparations given intravenously, 
a route which is practically never used. For this reason they need not be 
considered further. 

Oily solutions contain organic, lipo-soluble compounds dissolved in oil. 
In absorbability they are stated to be a useful medium between watery 
solutions on the one hand and insoluble suspensions on the other. The 
following are examples of these “preparations of which it is unnecessary to 
state the chemical formulae (the bismuth content per c.c. is stated in brackets 
fter each) : Bivatol (0-035 g.) ; Cardyl and Neocardyl (0-05 g.) ; Neo-olesal 
(0-03 g.) ; and Stabismol (0-1 g.). Their rate of absorption makes it advis- 
able to give the weekly dose (see below) in two injections at a 3- to 4-day 
interval. 

Insoluble suspensions are the most commonly employed preparations of 
bismuth for anti-syphilitic treatment, and this class contains the only three 
recognised by the British Pharmacopoeia, namely, inj. bismuthi, inj. 
bismuthi oxychloridi and inj. bismuthi salicylatis. A number of insoluble 
salts of bismuth are used, and they are sold under a large number of names, 
of which the following are examples arranged according to their chemical 
construction, (a) Precipitated bismuth. Preparations: inj. bismuthi, B.P. 
(bismuth in a dextrose solution with cresol), and Bisglucol ; both contain 
0*2 g. Bi. per c.c. ; and Bicreol (0*15 g. Bi. per c.c.) ; (6) Bismuth oxychloride. 
Preparations : inj. bismuthi oxychloridi, B.P. and Bisoxyl, both of them 
watery suspensions containing 0-08 g. Bi. per c.c. ; Chlorostab, a watery 
suspension, two preparations with, respectively, 0*16 g. and 0*20 g. Bi. per 
c.c. ; ( c ) Bismuth salicylate. Preparations : inj. bismuthi salicylatis, B.P., 
a 10 per cent, suspension of the compound in olive oil with camphor and 
phenol ; Bisantol ; Bismosan ; Bismogenol, all oily suspensions ,* all this 
class contain about 0*06 g. Bi. per c.c. ; (d) Bismuth hydroxide. Prepara- 
tion: Casbis, Muthanol, and Spirillan, oily suspensions containing about 
0*08 g. Bi. per c.c. ; (e) Iodo-bismuthate of quinine. Preparations : Biquinyl ; 
Bismosalvan ; Quinby ; Quinostab ; Rubyl ; Vijochin, all oily suspensions 
containing about 0*02 g. Bi. per c.c. 

Toxic effects of bismuth. — The chief toxic effects are on the mouth and the 
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kidneys, but they may sometimes be seen in disturbances of the bowels, in the 
nervous system, and in the skin. As regards the mouth the first sign is a slaty- 
blue line on the margins of the gums, often first just behind the incisors and 
adjoining any unsound teeth. The blue line is inconvenient only because it is 
a tell-tale, and it is not an indication to stop the treatment. At the same time 
it is a rough guide to the speed of absorption, and if it appears early in the 
course of treatment, a particularly close look-out should be kept for signs of 
irritation of the buccal mucous membrane. These develop in the form of 
aphthous stomatitis, which may go on to cancrum oris if the administration 
of the bismuth is not stopped. The treatment of bismuthial stomatitis is on 
the same lines as for that due to mercury. The bismuth line persists for many 
months after the administration has ceased. Albuminuria is uncommon, 
but its possibility is an indication to test the urine periodically. Gastro- 
intestinal disturbance, in the form of pains, constipation, or diarrhoea is un- 
common, as are also restlessness, insomnia, rheumatic pains, and general 
depression of spirits, all of which are mentioned only because their relation 
to the administration of the drug may not be recognised. Skin disturbances 
of many kinds have been described, even exfoliative dermatitis and purpura, 
but the latter are very rare. The commonest is in the form of patches of 
seborrhceic dermatitis on various parts of the body. It gives no trouble 
apart from anxiety in the patient’s mind, and does not usually call for sus- 
pension of the treatment. 

Choice of bismuthial preparations. — In syphilis with active external mani- 
festations and when there is no contra-indication in the ncrvouB system, the 
heart, and great vessels or other internal organs, we aim, in the present routine 
treatment, at complete eradication of S. pallida by attacking it over a long 
period with two types of remedy, namely, arsphenamine and heavy metal, 
the latter being either mercury or bismuth, of which bismuth is now almost 
always preferred. In this combination the arsphenamine compound rapidly 
stops the activity of S. pallida, and each injection of it deals a heavy blow at 
all accessible spirochcctcs, but the attack is not maintained ; the dose of the 
arsphenamine preparation is quickly excreted, and for a considerable portion 
of the interval between any two injections, and still more between any two 
courses of injections, tbc arsenical remedy is not in action. In these circum- 
stances it is conceivable that spirochmtes not hitherto destroyed by the 
arsphenamine remedy, perhaps because of their entrenchment behind barriers 
of fibrous tissue, would have an opportunity of recovering if the attack were 
not maintained by another agent. This is the role of the heavy metal, an 
effective concentration of which can be maintained in the tissues for long 
periods. It will be understood from the above that, if an arsphenamine 
preparation is being employed in the treatment of the types of syphilis 
mentioned, one does not look to the bismuth for speed, but for persistence 
of action, nnd a preparation is needed which is absorbed slowly but steadily 
throughout the intervals between injections ; this requirement is met by 
the u'c of a suitable insoluble compound. In the choice of such a compound, 
I am influenced by clinical experience nnd by reports of research on absorba- 
bility of different preparations, especially those of Lomholt, and prefer 
a compound such as the oxychloride suspended in a watery medium to 
either of the other two B.P. preparations. In some cases I have been con- 
vinced that when I have injected precipitated bismuth it has not been 
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absorbed at all satisfactorily, and excretion experiments which show that 
a higher percentage of a small dose than of a large one are absorbed in a given 
time argue against the employment of such a concentration of bismuth in 
the suspension as that in the injectio bismuthi, B.P. Between the salicylate 
or any of the other insoluble salts and the oxychloride there may possibly be 
little to choose, but Lomholt’s experiments on absorption certainly showed 
that, other things being equal, a more rapid absorption would follow injection 
of a watery suspension than that of an oily one, such as injectio bismuthi 
salicylatis, B.P. On the other hand, the oxychloride is pure and stable 
and in watery suspension, provided it is not too finely powdered (particles of 
3 to 5 /x dimensions are suitable), it is absorbed at a satisfactory rate without 
causing undue discomfort. This work confirms the favourable impression 
I have formed of the oxychloride in watery suspension in an experience of 
more than twenty years. 

A quicker absorption of an insoluble compound is secured by giving the 
weekly dose in two injections at an interval of 3 to 4 days, or by dividing the 
dose between two sites injected at one sitting. In some cases it may not be 
possible to employ an arsphenamine preparation at all, or only in less than 
efficient dosage, and one has to depend more on the bismuth to stop the 
spirochaetal activity quickly ; in such a case one may give one of the oil- 
soluble preparations twice a week. 

It will be judged from the above that usually an insoluble compound is 
injected about once a week, and a soluble one, two or three times. One 
insoluble compound, however, the iodo-bismuthate of quinine, which is not 
greatly used in early syphilis, but is valuable in cardio-vascular and neuro- 
syphius, contains such a low percentage (20) of bismuth that the dose is con- 
tained in a large volume ; consequently when employing this compound it is 
customary to give the weekly amount of bismuth in two injections. This 
compound is absorbed rather more quickly than most others in the insoluble 
clasB. In certain cases one may have reason to fear that the patient might 
become seriously intolerant, and it may not be desirable that the remedy 
should continue to be absorbed for long after suspension of the treat- 
ment. It would then be advisable to proceed cautiously with an oil-soluble 
preparation. 

In average cases of primary and secondary syphilis I give bismuth con- 
currently with arsphenamine preparations, believing that when the latter 
are used alone at the commencement and in such doses as effectually to stop 
the interaction between parasite and skin, there is a much greater likelihood 
of the parasite getting a footing in the central nervous system. In this matter 
of concurrent arsphenamine with bismuth and of alternating arsphenamine 
courses with bismuthial ones, there is a difference of opinion amongst syphilo- 
logists, probably the majority in Great Britain believing in the concurrent plan 
My own views are based largely on the facts that in the early days of arsphena- 
mine treatment, when great reliance was placed on the administration of 
“ 606 ” in full or nearly full doses without the concurrent administration of 
mercury, syphilitic neuro-recurrences were common, and that in more recent 
years in certain clinics where the first course of treatment consists entirely of 
arsphenamine or neoarsphenamine in such doses as we know rapidly bring 
about the disappearance of S. pallida from the secretion of superficial 
lesions, the incidence of such neuro-recurrences has also been high. Certain 
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clinics in which the alternating plan is followed have not had this experience, 
and the explanation of the difference may lie in the dose of the arsphenamine 
preparation. If the dose of arsphenamine used alone in a first course given 
to an early case of syphilis is not so high as that mentioned above, it may be 
that the interaction between skin and parasite continues, and bo evokes an 
immunity response which prevents the spirochmte from stimulating a big 
enough reaction in the meninges to cause symptoms. It is interesting that 
in the intensive forms of treatment employed extensively in the U.S.A., after 
much experimenting exclusively with arsenical remedies, the concurrent 
administration of bismuth is being more and more extensively adopted, 
on recommendations by Eagle which are based on systematic animal experi- 
mentation. 


(4) Iodine preparations 

These promote the resolution of syphilitic processes and are most useful 
in the later stages. The tissue reaction is qualitatively the same in all stages, 
however, and there are grounds for supposing that the syphilitic infiltrate 
tends to bury the parasites, maldng them inaccessible to anti-syphilitic 
remedies, so that there is a use for iodine preparations in all stages. The 
favourite preparation is potassium iodide, in doses of 15 to 30 grains thrice 
daily. It may cause gastro-intestinal disturbance, even when given very 
dilute in water, and is then better tolerated if made up in a cent, per cent, 
solution and the dose dropped into milk. The depressing effect of potassium 
iodide is overcome by giving it with nux vomica. Many proprietary prepara- 
tions arc advertised ns superior to potassium iodide, but they should be 
reserved for cases where the older preparation cannot be tolerated. Sodium 
iodide is probably the best preparation for intravenous injection. In this 
case, after testing the patient’s tolerance by giving some potassium iodide 
by month, a dose of 150 grains of sodium iodide dissolved in 100 c.c. or more 
of sterile distilled water is given intravenously every 24 to 48 hours up to a 
total of 20 to 30 injections per course. 

Use of the above Remedies in the Management of Acquired Syphilis 

The main principles to be observed in the treatment of syphilis are— 
(1) to begin as early as possible, before the ruicro-organism has become 
buried in the sclerosed primary sore or entrenched in comparatively inacces- 
sible regions, such ns the central nervous system ; (2) to continue as long as 
experience shows that there is a possibility of the patient relapsing if treat- 
ment ceases ; (3) to exploit the patient’s natural resistance, by maintaining 
his general health in the highest possible condition. 

Since the decision as to euro has to be postponed for some years after 
suspension of treatment, and relapse cases arc particularly difficult to cure, 
it is better to treat nil cases ns if they were of the resistant type. It is a great 
mistake to stop treatment as soon as the serum reactions become negative, 
or to continue then with only a feeble form of treatment, such as mercury 
by mouth. 

for early syphilis, schemes of treatment of two main types may be con- 
Muered, namely, those in which the injections are given over a period of a 
year or longer, and tho^e — reintroduced comparatively recently — in which 
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it has been compressed to periods ranging from a single day to about twenty 
weeks. At once it should be said that the compressed, or intensive, methods 
and their application should be considered only in circumstances which make 
it impracticable or undesirable for the patient to attend for the long period 
considered necessary in routine work. This is because the more intensive 
treatments are attended by more danger, and require greater care for their 
administration. It seems possible, however, that, as indicated at the beginning 
of thiB section, the use of penicillin may make it unnecessary to approach the 
toxic borderline in schemes of treatment designed to eradicate the disease 
within a comparatively few weeks. Indeed, it is not unreasonable to be even 
more optimistic than this and to envisage the eradication of syphilis with 
perfect safety within a comparatively few days. At present, however, the 
only course is to proceed on the assumption that penicillin is not available 
to any but the favoured few. 

For routine work employing the long schemes, the choice lies between 
two main lines, the intermittent concurrent, which is the most commonly 
employed in this country and in Europe, and the alternating continuous, 
which has hitherto been the most popular in the U.S.A. The advocates of 
the latter system have written many articles to prove that this is better than 
what they call “ intermittent treatment,” but the intermittent treatment with 
which they have compared the results of their alternating continuous scheme 
is not that which is practised in the best centres in thiB country. The respec- 
tive merits of the two schemes worked at their beBt could be discussed at far 
greater length than is possible here, and I can record only my view, based on 
a long experience in this branch of medicine and a careful study of all the 
evidence, that our intermittent concurrent treatment results in fewer relapses, 
especially clinical ones, and less disease of the central nervous system. Conse- 
quently only the intermittent concurrent system will be described here. 

The scheme recommended is based on the recommendations of the Com- 
mittee of Experts on Syphilis and Cognate Subjects under the Health Organ- 
isation of the League of Nations, after an analysis of over 13,000 records of 
primary and secondary syphilis which had been treated in five countries ; 
it differs from that of the League’s Committee chiefly in the lower dosage of 
neoarsphenamine. 

For adult males and non-pregnant females , starting with a dose of 045 g. 
neoarsphenamine or equivalent compound, the course is continued with nine 
doses of 0*6 g., the injections being given once weekly. Concurrently with 
the arsphenamine preparation, ten weekly injections of an insoluble com- 
pound of bismuth, each containing from 0-20 to 0-2 i g. bismuth metal (say 
0*25 to 0*30 g. bismuth oxychloride) are administered ; or twice this number 
of injections of a liposoluble compound each containing 0*10 to 0*12 g. bismuth 
metal, these being given twice weekly. At the end of the first course, the 
blood is tested and if negative, three more such courses are administered at 
intervals of four to six weeks. If the blood is not negative at the end of the 
first course, the treatment is continued for three courses after that which has 
ended with negative reactions. 

In pregnancy the prime aim is to keep the spirochete from ent ering the 
circulation of the foetus, and this is best ensured by starting the treatment 
before the end of the fourth month. The treatment should be continued 
practically to the end of the pregnancy, but since recent investigations suggest 
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rather strongly that pregnant women are more prone than others to develop 
arsenical encephalopathy, especially towards the end, it may well be advisable 
to keep the individual dose of the neoarsphenamine, or equivalent remedy, 
to a maximum of 0*45 g. Experimental and other evidence suggests that 
arsenic does not enter the foetal circulation until at any rate the end of the 
pregnancy, but radiograms of the bone*ends of new-born infants show that 
bismuth passes the placenta at any time. This being so, one must rely mainly 
on bismuth to keep any S. pallida that have invaded the foetus in check. 
Throughout, it is of course necessary to keep a close watch on the urine for 
evidence of damage to liver or/and ladneys. 

In the above schemes the arsenical remedies recommended etc neo- 
arsphenamine and arsphenamine diglucoside for the intravenous route, and 
sulpharsphenamine for the deep su bcutancous or intramuscular. The question 
arises, what should be the dosage of oxophenarsine if a preparation of this class 
is substituted ? The question is not easy, because a comparative estimate of 
the respective therapeutic effects of oxophenarsine and the arsphenamine 
compounds has not been made on a sufficiently large scale, but, on present 
evidence, I should not feel justified in giving less than 0*14 g. oxophenarsine 
(in two or more injections) in place of 0*6 g. neoarsphenamine or similar remedy. 

Observation of the blood throughout the above treatment has been 
mentioned ; on the question when the spinal fluid should be examined 
opinions differ. Personally, I think that if the blood reactions have remained 
negative from the first, or have been finally reversed by the end of the second 
course, it is sufficient to test it on completion of the scheme of treatment 
and at the end of the two years’ period of observation which should follow 
completion of the treatment. If the blood reactions persist beyond the end 
of the second course, or if a relapse occurs, it is always advisable to test the 
fluid earlier. Many syphilologists recommend earlier and more frequent tests 
of the spinal fluid, but after all, lumbar puncture can be followed by severe 
headache, which can make the patient quite determined not to repeat the 
experience, and under the scheme outlined above I have seen no cause for 
regret in following the advice just given. 

After completion of the treatment, the blood should be examined every 
three months for a year and every six months in a second year. 

For the scheme of treatment of early syphilis with neoarsphenamine, 
arsphennmine diglucoside, or sulpharsphenamine in conjunction with bismuth 
on the lines set out above, satisfactory' results approximating 100 per cent, 
have been claimed by some workers in this country. Unfortunately many 
patients attending the public clinics do not persevere to the end of the scheme, 
and many wild statements hove been made to the effect that they spread 
the disease. This is by no means invariably the case. There is good evidence 
that even a few injections cure many eases’ of syphilis, and a high percentage 
arc cured by ns little as two courses. On this point detailed evidence would 
occupy too much space, but as something more must be said about the in- 
tensive siiort schemes of treatment already- mentioned, and by way- also of 
showing that they* arc neither new nor dependent for safety* on the use of 
oxophenarsine, it* may be worth while to recall that in 1914, W. Gcnnerich 
(Kiel) reported 95 per cent, of satisfactory’ results in 162 cases of primary 
nnd secondary syphilis which hod been treated for relatively- short periods 
and had been particularly well observed for a minimum period of one year 
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afterwards. The 92 primary eases in this series had received a maximum each 
of 11 injections of old salvarsan, totalling 4*4 g. (equivalent in arsenic to 5-8 g. 
neoarsphenamine) and 15 injections of calomel, totalling 74 to 12 grains, in 
about two months. The 70 secondary cases had received each, a maximum 
of 6 g. salvarsan (equivalent in arsenic to 9 g. neoarsphenamine) in con- 
junction with 12 to 18 grains of calomel in a period of about four months. 

Intensive Schemes of Treatment of Short Duration 

Very little space can be given to the intensive schemes re-introduced 
a few years ago by Chargin, Lcifcr and Hyman, with the administration of 

4 g. neoarsphenamine by intravenous drip-feed in five days, and since then 
modified by giving multiple injections over varying short periods of time. 
The popularity of the method has received a great impetus because of the 
perennial difficulty of getting patients to complete the older long schedules of 
treatment, a difficulty which has been increased by the circumstances of the 
war. The modifications have aimed to eliminate the high mortality resulting 
from the five-day treatment compatibly with securing a high cure-rate. Of 
the many multiple injection schemes, only the following can be mentioned : 

(a) The U.S. Army routine scheme, now superseded by penicillin, lasted 
26 weeks, and provided for the injection of oxophenarsine (“ As.” below) in 
doses of 0-05 to 0-07 g. and bismuth salicylate (“ Bi.” below) in doses of 0*2 g. 
on the following plan : 10 injections of As. at the rate of 2 a week con- 
currently with 5 of Bi. at the rate of 1 a week ; 10 of As. at 2 a week ; 
G Bi. at 1 a week ; 10 As. at 2 a week ; and 10 As. concurrently with 

5 Bi., as at the outset. (&) The twelve-week scheme, proposed by Eagle 
as a result of very extensive experiments on animals, consists of 36 injections 
of As. at the rate of 3 a week, concurrently with 12 of the Bi. at the rate 
of 1 a week. 

The foregoing schemes can bo practised on out-patients. Modifications 
bridging the gap between them and the original five-day method are the ten- 
and the twenty-day courses, which require hospitalisation and are attended 
by a mortality inversely proportional to their length. 

Another scheme proposed for merchant seamen by an international 
committee of medical experts which sat at the Ministry of Health in November 
1942 provides for a first course of 12 injections of 0-45 g. neoarsphenamine 
at the rate of two a week, concurrently with 12 of bismuth, to be repeated at 
the first opportunity after three months. 

In later syphilis, i.e. after the third or fourth year, the line of treatment 
depends very much on the involvement of viscera and/or nervous system, 
the treatment of which is discussed elsewhere in this work. It is very important 
in these later cases to examine carefully the cardio-vascular and nervous 
systems. If the cerebro-spinal fluid is positive, there is little hope of restoring 
it to normal by ordinary anti-syphilitic treatment. In such cases tryparsa- 
midc is probably the best remedy to employ as soon as it is seen that trivalent 
arsenical preparations arc not influencing the state of the spinal fluid. It is 
given intravenously in weekly doses, commencing with 2 g. for an adult and 
increasing at once to 3 g., dissolved in 10 c.c. distilled water, in courses of 
about 10 injections, with intervals of about 6 weeks between courses. The 
concurrent use of bismuth is advantageous in these cases. Assuming that, as 
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is usual, no sign of optic nerve disturbance appears, patients commonly 
tolerate very large total amounts of tryparsamiae — as much as 10 or more 
courses. The cerebro-spinal fluid should be examined periodically, and the 
trypar8amide treatment is continued in regular courses, with intervals, so long 
as improvement is steady. If no improvement in the state of the fluid is 
apparent by about the end of the third course, one considers the institution of 
pyretotherapy, of which probably the most effective form (apart from the use 
of physical apparatus for production of fever) is malarial inoculation, and 
/usually about ten paroxysms of fever are allowed before interference by 
means of quinine or some similar remedy. 

Both malaria and the use of physical apparatus may be impracticable, 
as the patient usually feels well and also may be a busy man unable to spare 
the time for, or perhaps explain to his family the necessity of, entering a 
nursing home or hospital for a course of malarial paroxysms, or of fever 
produced by physical agents. For this reason it is usually more practicable 
to try at first a course of fever induced by simpler means, such as the intra- 
venous injection of a vaccine. The most popular for this purpose is anti- 
typhoid vaccine, of which the dose may begin at 200 millions and be increased 
with successive injections, given every other day, by about 80 per cent. 
The aim is to provoke a rise of temperature to about 104° F., which is reached 
a few hours after the injection. The disadvantage of vaccine injections given 
in this way is that the patient quickly becomes tolerant, and even large 
increases of the dosage produce very disappointing results in respect of tem- 
perature rise, so that there is much to be said for the method of Nelson when- 
ever it is practicable. In this the patient receives two doses each day, each 
smaller than would be necessary by the single-dose method, the second being 
given 2 or 3 hours after the first, when the fever produced by this is at its 
height ; the effect is to flick up the temperature to a much higher level. The 
scheme shown in Nelson’s paper used T. A.B. vaccine. After preliminary single 
doses of 70 and 140 millions on the first and second days, resulting respec- 
tively in temperatures of 103*6° F. and 103° F., on each of the next 11 day? 
two doses were given. The first of these ranged from 25 to 75 millions, and 
the second was sometimes the same as the first, and sometimes as much as 
SO per cent, higher. If the second dose does not produce a sufficient rise, a 
third given before defervescence may do so. Many workers have now reported 
well on this method. A disadvantage of both the malarial and the vaccine 
methods of inducing pyrexia is that once a paroxysm has started, it is more or 
less out of control. A method which affords better control is the administra- 
tion of T.A.B. vaccine by the intravenous-drip system, as recommended by 
Cronin in this country for the treatment of gonorrhoea and by Lawrence in 
the U.S.A. for the treatment of syphilis. Cronin's method is* to administer 
0*2 c.c. of the standard T.A.B. vaccine, and 2 hours later commence giving 
by the intravenous route T.A.B. vaccine, in a concentration of 4 c.c. in 600 c.c. 
glucose-saline, at the rate of a drop a second. Thereafter, the temperature 
response is regulated by the speed of the drip, which may be maintained for 4 
or more, hours. Another method is to inject intramuscularly a solution of 
sulphur in oil, such as sulfosin, beginning with 1 c.c., and increasing to 10 c.c., 
according to the temperature provoked. After the fever treatment it is best 
to continue with the trvparsamide and bismuth, or with come form of ordinary 
anti-syphilitic treatment. 
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j’dr cases of tertiary syphilid affecting the external and supporting struc- 
tures and for latent ones, when (he cerebrospinal fluid is negative, the first 
course can. usefully be ou the samie lines as shown above for early cases, while 
in later ones it may be preferable to rely more on bismuth, giving this entirely, 
or interspersing a few doses of an arsphenatniufe preparation. It is well also 
to administer considerably more iodine to later cases. In these later cases it 
is often very difficult or even impossible to convert the Serum reactions to 
negative, and many syphilologists will not treat them beyond the stage when 
they show no clinical signs, maintaining thbt it is hopeless to 'convert the 
reactions, that the treatment only gets on the patient’s nerves, and so forth. 
I am sure that this view is mistaken. Patients with latent syphilis who have 
not complained of any particular feeling of ill-hfealth commonly remark after 
the first or second course of treatment that they now feel better than they 
have done for years ; it is as if an insidious depressor Of health had been 
removed. Moreover, it is not true that treatment of these cases has no effect 
on the serum reactions. If a serum test is employed which measures the 
strength of reaction in units, the effect of treatment is obvious. Thus, in a 
base tested by the Sigma method, before treatment the reaction may be, say, 
36 units ; at the end of the first course in such a case it is often 18 or 20 
units ; at the end of the second course, 8 of 10 ; and so it gradually becomes 
reduced to 2 or 3, a number which is still regarded as positive. At this it 
is apt to remain, but here a change to mercury by mouth for some months 
often reduces the strength of the reactions quite remarkably. I usually 
treat steadily until the figure indicating the strength of serum reaction has 
not been reduced for two or three courses, and then advise continuation treat- 
ment at the rate of about three courses in 2 years. 


CONGENITAL SYPHILIS 

An infected mother can transmit syphilis to her Offspring long after 
she has ceased to be sexually contagious. Syphilis transmitted to the foetus 
during the early months or years of the mother’s disease is usually fatal, 
and a miscarriage results. In the classical case, in successive pregnancies 
miscarriages of viable foetus are succeeded by still-births at term, by infant a 
bom alive but dying shortly afterwards, by infanta which survive though 
syphilitic, and eventually by healthy ones. This history of gradual attenua- 
tion of the infection is, however, not invariable ; in some families a healtby 
infant may be sandwiched between diseased ones, and in the case of twins 
one only may be syphilitic. It is generally believed that trans missi on almost 
always occurs through infection of the mother, though a few workers consider 
that the ovum can be infected directly. The foetus is commonly infected in 
the second half of pregnancy. 

Symptoms. — A syphilitic infant bom alive may show an eruption of 
bullae or pustules resting on dark-red bases. The secretion contains 5. pallida 
in large numbers. A commoner event is the ma'culo-roseolaf eruption, com- 
ing on about 3 weeks or a month after birth. It selects chiefly the napkin 
area, the neighbourhood of the nose and mouth, and the pklms and soles, 
hut the whole trunk and limbs may be affected. The macnles often run 
together into large patches which may be annular, as in the recurrent form 
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of acquired syphilis. In moist areas, and -where the rash is exposed to friction, 
the affected area becomes red and glazed, or crusted. Condylomata and moist 
papules occur especially in the ano-genital area, and ulcerative fissures or 
rhagades may form at the angles of the mouth. These rhagades often leave 
radiating scars which remain as stigmata of the disease. The nails may 
become opaque and irregular, or there iB infiltration and oozing of serum 
around the nail, which is loosened and shed. The hair is often shed ex- 
tensively ; on the other hand, syphilitic infants may grow an abundant 
crop of hair, which has been called the “ syphilitic mop,” though it occurs 
in other diseases. Mucous patches in the nose, mouth, throat and larynx 
cause the well-known “ snuffles " and the hoarse, raucous cry of the syphilitic 
infant. Suppurative otitis media is often an early manifestation, and leads 
to hopeless deafness. 

Tertiary lesions may appear very early, or not until the ages of 7, 14, 21, 
or even later. Thus diffuse interstitial orchitis may occur during the first 
6 months. Skin gummata may appear in the first year or two as small 
infiltrates which break in the centre to discharge their mucoid contents. 
Tertiary lesions of the mouth and throat may appear at any time after the 
first year, and result in perforation of the palate and great deformity of the 
soft palate and faucial pillars. Destruction of the nasal support results in 
saddle-nose, and from the age of about 11 there is a liability to sudden deafness 
from gummatous changes of the internal ear. The affection usually starts 
in one car, but quickly follows in the other, and the child becomes per- 
manently deaf. Choroiditis and iritis may appear as early as the age of 
5 months, and, unless properly treated, lead to blindness, or considerable 
impairment of sight. Interstitial keratitis may begin at any age from 6 to 
30 or even later. Usually it starts in one eye, and the other follows suit in 
a few months, often in spite of treatment. The cornea of the affected eye 
gradually becomes opaque from the margin inwards, and this is followed by 
vnscularisation, causing a pink patch ( salmon patch ) ; the cornea may gradu- 
ally weaken and bulge before the intra-ocular pressure, or it may ulcerate. 
Gradually, after many months, the cornea may clear more or less completely, 
but the patient is often left with permanently damaged sight owing to con- 
comitant iritis and choroiditis. The permanent teeth may show signs of 
congenital syphilis in the form of notching of certain teeth, which arc narrowed 
at their cutting bases (Hutchinson’s teeth). The two upper central incisora arc 
much the most usually affected, but ull the incisors may be notched. These 
characteristics are usually lost after the age of 20. The first molars are often 
dome-shaped { Moon’s teeth). 

The long bones may be affected in various ways. Syphilitic epiphysitis 
(Wcy tier’s “ ostco-chomlritis syphilitica") is a very constant effect of con- 
genital syphilis, being detectable at birth by radiographic examination, 
which shows broadening and irregularity of the cpiphyseodiaphyseal zone. 
This radiographic examination is very valuable for diagnosis during the 
first 6 months ; afterwards the appearances may not be so characteristic. 
Epiphysitis may cause signs simulating paralysis ( syphilitic pseudo-paralysis) 
owing to the rapid loss of movement which occurs. Movement of the liuib 
causes severe pain, which explains the apparent paralysis. The epiphysis 
is swollen, and occasionally definite separation occurs. Arthritis may be 
associated with epiphysitis, and the joint may suppurate. Between 5 and IS 
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years of age chronic synovitis may appear, affecting chiefly the knees, with 
swelling of joints ( Glutton's joints), but with slight pain or interference with 
movement. 

Dactylitis occurring in the second year causes fusiform swelling of the 
proximal phalanges of two or more fingers, or, more rarely, toes. At a later 
period in childhood, between the ages of 8 and 14, chronic periostitis of long 
bones is apt to cause characteristic deformities, best shown in the tibiae, 
which becomes shaped like sabre-scabbards. 

The visceral and nervous affections of congenital syphilis are dealt with 
in other sections, and here it must suffice to say that in infants and young 
children anaemia and marasmus, as also delayed development and proneness to 
death from intercurrent affections, are common consequences of congenital 
syphilis. 

Diagnosis. — The serum reactions at birth and for some weeks afterwards 
should be interpreted with caution. It has been shown by Fildes, Whitridge 
Williams, Cruickshank, Dunham and others that an important proportion 
of those bom with positive blood become negative later, and vice versa. 
In a non-syphilitic infant any positive reaction dies out rather quickly, and 
if there is reason to hope that, through treatment of the mother or the age 
of the infection, the infant has escaped, before accepting a positive reaction 
as diagnostic the test should be repeated quantitatively at weekly intervals ; 
maintenance or strengthening of the reaction over some weeks would justify 
a diagnosis, and vice versa. 

Syphilitic pemphigus occurs on the palms, is earlier than ordinary 
pemphigus neonatorum , and S. pallida can be found in the secretion. Ordinary 
erythemata are brighter red, and associated with Motion and moisture such 
as from wet napkins, while the syphilide is not necessarily accounted for 
by friction, or by moisture, and is associated with such signs as “ snuffles ” 
and chronic laryngitis. 

Syphilitic epiphysitis is distinguished from true paralysis by the pain on 
movement and contraction of the muscles when the skin is irritated. It 
occurs earlier than scurvy or rickets, appearing about the third week, and is 
associated with the skin and mucous-membrane lesions of syphilis. It is 
well to remember that syphilis has been found to be responsible for many of 
the nutritional and mental disorders of childhood, and that it is advisable 
to investigate every obscure case with syphilis in view. 

Prophylactic. — The prevention of transmission to offspring is primarily a 
matter of preventing infection of mothers. A man who has contracted syphilis 
should be advised to wait for at least five years before marrying ; by that time 
the risk of transmission by sexual intercourse has usually gone, whatever the 
treatment. The period can be shortened by treatment, but this must be 
prolonged and thorough. A syphilitic woman is liable to convey the disease 
to her offspring throughout the child-bearing period, especially in the first 
five years of the infection, but efficient treatment commenced in the first half 
of pregnancy will usually protect the foetus ; if treatment is started later 
and the mother’s infection is recent, it is usually safest to regard it as remedial 
and to continue treating the infant after birth. 

Curative. — The following rules may help in deciding whether or not 
an infant born of a syphilitic mother should be treated, and the lines of treat- 
ment in the event of this being necessary : 
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As already mentioned, it is unsafe to rely on a positive serum reaction for 
a decision to treat, or on a negative one for a decision to withhold treatment. 

(1) S. pallida can usually be prevented from entering the foetus by com- 
mencing the treatment of the mother in the first half of pregnancy. 

(2) The older the infection of the mother, and the earlier she is treated 
in her pregnancy, the greater the justification for a “ wait and see ” policy 
in regard to treatment of the offspring after birth. 

(3) If the mother’s syphilis has been treated indifferently and is of less 
than five years’ duration, and if her treatment in this pregnancy was started 
later than the 4th month, it is safest to treat the offspring. 

(4) Either the infant is infected or it is not infected. Precautionary 
treatment, so called, is given on the assumption that it may be infected and 
should be as complete as if infection had been proved completely. 

(5) (a) If it is decided to give arsphenamine and bismuth, the scheme 
of treatment may be on the lines set out in the League of Nations Schedule, 
giving intramuscularly, 0*02 g. sulpharsphenamine and 0*004 g. bismuth 
metal per kg. infant (say 0*08 g. sulpharsphenamine and 0*20 c.c. of a 10 per 
cent, suspension of the oxychloride, or 0*8 c.c. of a similar suspension of 
the iodo-bismuthate of quinine for an infant weighing 9 lb.). ( b ) In place 
of sulpharsphenamine it may be more convenient to give acetarsol (p. 226) 
by mouth. In this case the following, in conjunction with heavy metal, 
would probably suit most cases. The drug is given in water half an hour 
before the first feed, and the dosage is based on the infant’s weight as follows: 

1st week, 0*005 g. per kg. per diem. 

2nd „ 0*010 „ „ 

3rd „ 0*015 „ „ 

4th to 10th week, 0*02 g. per kg. per diem. 

4 weeks’ rest. 

The course of acetarsol and bismuth should be repeated three times after the 
blood has become negative, (c) Instead of bismuth treatment shown in 
(a) and (6), inunctions with mercury ointment (15 to 60 grains of the B.P. 
preparation, according to age) can be given daily throughout each course 
except in the fifth week, or yellow mercurous iodide £ grain dropped into the 
milk three times a day. 

In older children and adults with congenital syphilis the treatment is on 
similar lines to those employed in corresponding stages of acquired syphilis, 
but there is here probably more reason to supplement the injection treatment 
by pyrogcnctic measures. 

L. W. Habribon. 


YAWS 

Synonyms. — Frambocsia ; Frambcesia tropica ; Pian ; alflo many 
vernacular names such as Paraugi (Ceylon), Bubas (Brazil), Coco (Fiji), etc. 

Definition. — A contagious, inoculable, tropical diseaso caused b^ 
Treponema pcrlcnuc. Tho primary lesion is of non-venorcal origin and is 
followed by the secondary stage consisting of an eruption of typically granulo* 
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matous papules. The tertiary stage, occurring a few or many years later, is 
characterised by destructive lesions. 

.Etiology, — Yaws is essentially a disease of indigenous populations of 
tropical countries. Europeans are rarely affected. It is prevalent in the 
WeBt and East Indies, Ceylon, the Philippines, Oceania and New Guinea, 
and parts of tropical Africa and South America. Infection usually occurs in 
childhood, although a few adults escaping infection then may contract it later. 
The disease is not transmitted congenitally, and infection is generally regarded 
as occurring only once in a lifetime. Both sexes are attacked. The cause is 
the T. pertenue , which is morphologically indistinguishable from the spirochsete 
of syphilis ; on animal inoculation, however, constantly different reactions 
have been observed. The similarity of yaws and syphilis is greatest in the 
tertiary stage. Bejel, the non-venereal syphilis of the Bedouin Arabs, has 
certain epidemiological and clinical similarities to yaws. T. pertenue enters 
the skin through minor abrasions, most commonly on the limbs and especially 
the legs. 

Pathology. — The primary and secondary lesions are characterised by 
interpapillaiy down-growths of epidermis into the corium. There is also 
oedema and infiltration with polymorphonuclear leucocytoBiB and plasma 
cells both in the proliferated epidermis and in the corium. Spirochetes are 
more numerous where the cellular infiltration of the epidermis is most pro- 
nounced, but they aTe also present in the adjacent corium. The tertiary 
lesions are characterised by necrosis and ulceration with granulation tissue 
and dense fibrous tissue. Giant cells are frequently present, but spirocheetes 
are not numerous. Though peri-vascular cellular infiltration and vascular 
endothelial proliferation are usually said not to occur in yaws lesions, there 
are no generally reliable histological criteria for the differentiation of yaws 
and syphilitic skin lesions in man. • 

Symptoms. — The incubation period in man is four weeks or longer (in 
monkeys three weeks), and may be accompanied by mild general symptoms. 

The primary lesion, which is not always demonstrable, resembles the 
typical secondary lesions but is often larger. It is usually single and extra- 
genital, and may heal before the secondary eruption appears or outlast it. 
The adjacent lymphatic glands may be enlarged. 

The secondary stage, which may appear within three weeks of the primary 
lesion, may be heralded by irregular intermittent fever, headache, bone and 
joint pains, often worse at night, and a characteristic more or less generalised 
papular eruption. This commences as Bmall, yellowish papules, which increase 
in size or coalesce to form larger lesions. The stratum coraeum is shed, expos- 
ing a granular surface of minute pinkish elevations, separated by a whitish 
groundwork. Serum containing treponemata exudes and dries, forming a 
yellowish crust, which later may become discoloured and polished, especially 
in the case of less active lesions. Pus is not usually present. Healing .occurs 
soouer or later, often leaving but little scarring, although hyperpigmentation, 
which later disappears, may be Been. The lesions may itch, and, although 
not very painful, are sensitive to minor irritation, such as flies. The .distribu- 
tion is general, but the trunk is often relatively spared. The body orifices and 
the soft skin of flexures are particularly involved. Successive crops may 
appear for from two or three years. Other types of skin lesion, pathologically 
related to those just described, are often seen, but usually typical secondary 
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lesions are also present. General enlargement of the lymphatic glands is often 
found. The eruption of a yaw on the sole, clavus or crab yaws, is particularly 
painful, and may occur many years after the earlier lesions have healed. 
Yaws papules may also occur on the buccal mucous membrane. Bone lesions 
are frequent during this stage, and are characterised by swellings. Periosteal 
deposits and rarefied foci in these deposits and in the cortex are seen radio- 
graphically. Sabre-tibia may develop, but destructive bone lesions do not 
occur. Multiple dactylitis is frequent. Ganglia and synovitis with free fluid 
are seen. Goundou belongs to this stage. All secondary lesions heal spon- 
taneously, although bony deformities remain. The general health is not 
usually seriously affected. 

The tertiary stage may be reached within a year of the healing of secondary 
lesions, or after a quiescent period of many years. Lesions at this stage are 
characterised by tissue destruction and ulceration. In the skin superficial 
ulceration or deep gummatous-like processes may occur, which on healing 
leave hyperpigmented atrophic scars and occasionally contractures. In the 
bones, swellings with ulceration associated with bony necrosis (“ gummata ”), 
spontaneous fractures, deformities of the digits, periostitis, nodes, synovitis 
and arthritis are seen. Destructive processes in the mouth and nose may 
lead to palatal perforation and to gangosa. Epidermal thickening, erosions, 
fissures and coarse desquammation occur on the palms and soles, some of 
which may return to normal, but others result in atrophic changes, pigmenta- 
tion and contractures of the fingers. Juxta-articular nodes, chrome bursitis 
and patchy depigmentation of the skin arc also met with. 

Complications and Sequelae. — In severe tertiary cases with many 
lesions, cachexia may result. Intercurrent diseases may be present. In 
Fiji and Haiti aneurysm and lesions of the central nervous system have been 
attributed to yaw’s, but the evidence is not convincing. 

Diagnosis. — In localities in which yaws is prevalent there is usually no 
difficulty in diagnosing the early lesions, but congenital and acquired syphilis, 
bejel and bromide rashes may occasionally call for consideration. Trepone- 
mata can usually be found in scrum from early lesions. The differentiation of 
tertiary lesions from syphilis may be impossible on clinical or pathological 
cvidenco, and a history of yaws in the past may be the only guide. Cutaneous 
leishmaniasis, blastomycosis, leprosy and tuberculosis may lead to confusion. 
The Wnssermann and Kahn reactions are positive in yaws and syphilis after 
tho first few weeks. The absence of mucous patches, visceral, vascular and 
central nervous system lesions in yaws and its ready response to modern 
arsenical and bismuth preparations may help to differentiate the two diseases. 

Prognosis. — AH secondary lesions heai spontaneously in a few months 
or years, and probably some cases become spontaneously cured and develop 
a negative Wnsserraann reaction. Yaws is rarely fatal, most deaths being 
due to intcrcurrcnt disease. Modern therapy is effective. In tertiary lesions 
more intensive treatment is required to produce healing and here, too, spon- 
taneous cure probably occurs although less readily. 

Treatment. — Prophylactic. — Avoidance of direct contact with cases of 
yaws is the basis of prophylaxis. Ordinary cleanliness, and the covering of 
cuts, abrasions and ulcers with suitable dressings to prevent contact with 
infective material and flics are important. 

Curative. — Such drugs as neoarsphenamine, which are specific for 
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syphilis, are also specific for yaws. While two or three intravenous injections 
may completely clear up the primary or secondary yaws lesions, it has to be 
remembered that clinical cure is not synonymous with eradication of the 
infection. Not infrequently the Wassermann reaction persists. A series of 
neoarsphenamine injections (0-6 g., adult) should be given, and when possible 
they should be combined with intramuscular injections of bismuth, as in 
syphilis. Owing to cost and for other reasons, this is frequently impossible in 
natives. Under these circumstances intramuscular injections of bismuth 
may have to be relied on. Sodium-potassium-bismuth-tartrate (O' 15 to 0*3 g.), 
bismuth oxide (0*2 g.), busmuth salicylate or metallic bismuth (0-1 to 0-2 g.), 
suspended in oil, may be used. Intramuscular injections should be adminis- 
tered into the buttocks at least once weekly for six weeks. Toxic features, 
including stomatitis, albuminuria, diarrhoea and skin rashes, may complicate 
this treatment. Stovarsol (acetarsone) or carbarsone, may also be given by 
the mouth with satisfactory results. The response is much slower with 
arsenicals and bismuth preparations than with neoarsphenamine. In tertiary 
yaws, potassium iodide is of value. 

Local treatment is necessary if there are extensive ulcers and lesions 
involvirig the soles of the feet. Deformities associated with periostitis and 
contractures may need plastic surgery. 

Goundou 

Synonyms. — Anakhre ; Gros Nez ; Dog Nose. 

Definition. — Symmetrical bony tumours of the sides of the nose com- 
mencing during the secondary stage of yaws. 

^Etiology. — This condition is found wherever yaws is prevalent, but has 
been reported most often from tropical Africa, especially in the west. It is 
seen in children and adults. 

Pathology. — There is thickening of the periosteum with production of 
spongy tissue in which are fibrosis and perivascular plasma cell infiltration. 
The bony tissue is usually bounded by a thin layer of cortical bone. This 
hypertrophic osteitis involves the nasal process of the superior maxilla. In 
marked cases the tumour may encroach upon the nasal passages, orbit, or 
palate. 

Symptoms. — Osteocopic pain, headache, and a thin blood-stained pur- 
ulent nasal discharge may occur in the early stages, but later these subside. 
The paranasal swelling on one or both sides increases outwards, and may 
become large enough to obstruct vision. Facial deformity may be the only 
symptom, but nasal obstruction may also result. The over-lying skin is not 
implicated. Sometimes similar tumours elsewhere on the superior maxilla, 
or on the inferior maxilla, and other yaws bone lesions may also be present. 

Diagnosis. — In yaws communities the paranasal swellings are character- 
istic, but in isolated cases differentiations may be needed from syphilitic 
osteitis, leontiasis ossea, and possibly acromegaly. 

Prognosis. — Though distressing, the disease rarely causes death. Some 
reduction in the size of the lesions in early cases may occur spontaneously 
or after treatment. 

Treatment. — Energetic anti-yaws therapy is indicated in early cases, 
and surgical removal of the bony tumour in advanced ones. 
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Gaugosa 

Synonym. — Destructive Ulcerating Rhino-pharyngitis. 

Definition. — An ulcerative process of tertiary yaws resulting in destruction 
of the palatal and nasal structures. 

/Etiology. — This condition is probably to be found wherever yaws is 
endemic. Its presence in the Pacific Ocean Islands and the East Indies has 
been stressed. It may commence in older children and adults. 

Pathology. — The process begins with ulceration of the palate or in the 
nose, and is followed by destruction of soft tissues and bone. The histo- 
pathology is that of tertiary yaws. 

Symptoms. — Pain, purulent discharge and foul odour accompany the 
ulceration mentioned above. The amount of destruction produced varies 
from a small perforation of the soft or hard palate, or Borne falling in of the 
nose to complete destruction of the palate, nose, nasal contents, and adjacent 
tissue of the cheeks and orbit so that the roof of the nasal cavities, pharynx 
and tongue are exposed. Arrest of the process, either spontaneously or 
following therapy, may occur at any stage. The larynx is probably not 
affected. 

Diagnosis. — In yaws communities this is usually easy, but differentiation 
from American dermal leishmaniasis, syphilis and leprosy may be necessary. 

Prognosis. — The progress of the destruction and healing is usually slow 
and often progressive, and although the response to adequate treatment 
is good, tissue losses remain. Death may result from general exhaustion, 
sepsis, insufflation pneumonia, or other intercurrent disease. 

Treatment. — Energetic anti-yaws therapy is indicated, and intercurrent 
disease may need treatment. 


JuXTA-AilTICULAR NODES 

Definitions. — Multiple, painless, fibrotic nodules occurring in the vicinity 
of joints and bony prominences in the later stages of yaws. 

/Etiology. — This condition is probably found wherever yaws is pre- 
valent, and has been reported from most tropical countries. It is rare in 
childhood and is characteristically seen in elderly people often together with 
chronic pre-patcllar bursal enlargement. Similar lesions are occasionally met 
with in late syphilis and in bejel. 

Pathology. — The nodules consist of hard, greyish-white, avascular 
fibrous tissue, in which may be opaque yellow 6pots and occasional areas of 
necrosis. Foci of chronic inflammatory cells are found microscopically; 
endarteritis is said not to occur but treponemata have been demonstrated in 
them. The tumours have no capsules, and merge into the neighbouring con- 
nective tissue. 

Symptoms. — The nodules appear as small round multiple tumours in the 
subcutaneous tissue about joints and bony prominences, especially the knee, 
elbow and over flic femoral trochanter. Only a few are present at any one 
situation ; they are painless, firm and even cartilaginous in consistency, and 
only rarely break down and ulcerate. They are usually freely movable under 
the sldn, but later some attachment to the slnn at the most prominent point 
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may occur. Their development is slow, and the nodules may resolve spon- 
taneously or remain stationary. Their usual size is 1 to 2 cm., but some may 
become much larger. 

Diagnosis. — Differentiation from syphilitic, rheumatic and onchocerca 
nodules may be necessary. Biopsy may be of assistance. In onchocerciasis 
the tumours are often softer, and embryos may be demonstrated in aspirated 
fluid ; on section they are loculated, and filariaa and embryos are present. 

Prognosis. — The nodules may cause some discomfort at points of pres- 
sure, but do not endanger life. 

Treatment. — If necessary, troublesome nodules may be excised. In- 
tensive anti-yaws therapy may cause resolution in some and regression in 
others. 


LEPTOSPIROSIS 

Since the causative organism, Leptospira iderohoemorrhagm , was first 
demonstrated in Japan by Inada and Ido’ in 1915, spirochsetosis icterhsemor- 
rhagica has been recognised in many different countries. The earliest observa- 
tions indicating that strains of leptospira other than the classical spirochsetosis 
icterohaemorrhagica strain might produce disease in man was made two 
years later in Japan when L. hebdomadis was shown by Ido, Ito and others 
to cause Japanese seven days’ fever or Nanukayami disease. Subsequently 
several strains differing in antigenic structure were discovered in the Dutch 
East Indies and Malaya. In Europe swamp fever was recognised as a lepto- 
spirosis caused by L. grippo-typhosus, and in 1932 L. canicola , which com- 
monly affects dogs, was shown to produce leptospirosis in man. More recently 
in Australia several new strains have been isolated. Schiiffher classified 
the leptospiras pathogenic to man on the basis of different antigenic structure 
as revealed by serological reactions and animal inoculations, the clinical 
picture, epidemiological considerations and geographical distribution. Many 
different strains are recognised, and these are separated into two groups, 
i.e. those capable of producing jaundice and those which fail to do so, but it 
should be remembered that even in classical spirochsetosis icterohaemorrhagica 
only 50 per cent, of patients develop jaundice. The clinical picture in 
leptospirosis caused by any of these strains include conjunctival congestion, 
fever, prostration, severe headache and generalised muscular pains ; menin- 
geal symptoms and rashes may also develop. A neutrophil leucocytosis is 
characteristic. The outstanding difference is in prognosis, for while many 
cases of classical spirochsetosis icterohaemorrhagica die, patients infeoted with 
other strains almost invariably recover. Early blood culture, inoculation of 
guinea-pigs with blood or urine, serum agglutination reactions and other 
serological tests are essential to establish the diagnosis of leptospirosis and 
determine the strain of leptospira implicated. 

I. Leftoshbosis associated with Jaundice 

Four strains pathogenic to man are included in this group : 

(1) The classical Weil strain, L. icterohcemorrhagice, is cosmopolitan in 
distribution and lethal to guinea-pigs. The natural reservoir is Rattus 
decumanus, and it is known that in many different countries rats of this 
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species pass L. icterohcBmorrhagicD in large numbers in tbe urine; these 
organisms infect man through skin abrasions or via the nasal mucous mem- 
branes during submersion in contaminated water. Only rarely the disease 
is acquired from infected dogs and cats. 

(2) Akiyami A strain is similar to L. aulumnalis of Japan and the Each- 
mat strain of tbe Dutch East Indies. Tbe natural host is Apodemus speciosui 
in Japan -where it has an autumnal prevalence. 

(3) The Salinem strain, or L. pyrogenes, of the Dutch East Indies is pro- 
bably identical with the Zanoni strain, which is one of the two lcptospirce 
responsible for leptospirosis amongst the cane-cutters of Queensland, Aus- 
tralia, in the rainy season. It has been found in a local species of rat — R. cul- 
morum. The strain is lethal to guinea-pigs. 

(4) The Batavia strain is found only in Java where R. dccumanus appears 
to be the reservoir host. It is less pathogenic for guinea-pigs than the other 
strains described above. 

II. Leptospirosis without Jaundice 

A number of different strains pathogenic to man are included in this 
group. These include : 

(1) L. hebomadis causes seven days’ fever in Japan. It is primarily an 
infection of the field vole, Microlus montebclli, and appears in the urine, 
which contaminates soil or food. It has recently been found in Sumatra in 
dogs and man. 

(2) L. grippo-lyphosus gives rise to summer epidemics amongst field 
workers in Europe, but the reservoir host and mode of infection is unknown. 
The disease runs a benign course. It has also been isolated from patients 
with leptospirosis in the Andamans (Andaman B strain). 

(3) L. canicola produces an epizootic in dogs, from which man acquires 
ilic disease by contact. The rat is not a reservoir host. In Canicola-fcver, 
though jaundice is absent, the meningitic symptoms often appear more sovere 
than in classical Weil’s disease. In inoculated guinea-pigs its virulence is 
enhanced with passage. 

(•1) The Pomona strain produces fever lasting three to eight days, and 
has been isolated from agricultural workers in Queensland. It occurs after 
rain. 

(5) The Ballico strain causes leptospirosis in Queensland on the canc 
plantations after rain. It produces a mild fever lasting a week. It is lethal 
to guinca-pigB and has been found in local rots. 

N. Hamilton Fairley. 


SPIROCH/ETOSIS ICTEROHiEMORRHAGICA 

Synonyms. — Spirocbcetal Jaundice ; Weil’s Disease. 

Definition. — An acute febrile disease with a world-wide distribution, 
caused by Lcptorpira icterohamorrhagia:, and generally occurring in people 
with an occupational relationship to rats. In its typical severe form it is 
characterised by fever, profound prostration, headache, generalised pains 
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and acute muscular tenderness, conjunctival hypersemia, leucocytosis, al- 
buminuria, jaundice, and a tendency to haemorrhage. Subclinical infections 
may occur, and jaundice is absent in about 50 per cent, of cases. 

Etiology. — In 1886, Weil first directed attention to this disease, which 
is now associated with his name. In Japan it was well known amongst 
miners and labourers in the rice fields, and in 1914 Inada and Ido infected 
guinea-pigs with blood from human cases and demonstrated L. icterohcemor- 
rhagice in the tissues. Later, rats ( Rattus decumanus) were found to be the 
reservoir host ; the leptospiras^ which were localised in the kidney, escaped 
in the urine and often contaminated water, fungal slime and soil. In man 
infection generally occurs in people who work in rat-infested places, and follow 
occupations in which minor injuries and abrasions of the skin are common ; 
this accounts for its incidence in sewer labourers, bargemen, canal and dock 
workers, fish and tripe cleaners, coal miners and farm labourers. In Great 
Britain the disease is recognised as an occupational one, for which compensa- 
tion may be claimed under the Workmen’s Compensation Act. In trench 
warfare troops may become infected. The disease may also be acquired via 
the nasal passages from infected water when bathing or during immersion 
accidents, which mode of infection is particularly common in Holland. 

Pathology. — (1) Morbid Anatomy. — In fatal cases there is an acute 
hepatitis with jaundice, while parenchymatous degeneration of the tubular 
epithelium of the kidneys, perhaps associated with haemorrhages into 
Bowman’s capsules, is characteristic. Large and small haemorrhages are 
often scattered throughout the tissues and particularly affect the stomach, 
intestinal mucosa, and the lungs. 

(2) Isolation op the Leptospira. — L. icterohcBmorrhagice may be 
isolated by blood culture on Fletcher’s medium during the first week, or by 
injecting 5 c.c. of infected whole blood intraperitoneally into the guinea-pig 
up till the tenth day of the disease. In the cultures there is a time lag of 
three to five days before leptospiras are found, and of five to eight days 
before/they appear in the viscera or blood of inoculated guinea-pigs. Where 
meningeal symptoms develop leptospiras may be found in the cerebrospinal 
fluid, and they are often demonstrable in the urine after the second week. 

(3) Serological Reactions. — The agglutination reaction, using formal- 
ised cultures as advised by Schiiffner, yields satisfactory results. Agglutinin 
appears in low titre about the fifth or sixth day, and rapidly increases during 
the second and third week of the disease ; maximal titres up to 1/4000 have 
been recorded. Agglutinins persist for many years after an attack, and 
multiple observations to determine an increase in titre may be necessary 
in cases in which the titre is low and residual agglutinin may have persisted 
from a previous infection. The adhesion test of Brown and Davis has also 
proved of definite value. 

Symptoms and Course. — The incubation period varies from 6 to 12 days. 
In moderately severe cases presenting the classical clinical picture three 
stages are recognised : (1) a febrile stage, with sudden onset ; (2) an icteric 
stage, associated with renal features, and sometimes haemorrhage ; and (3) a 
convalescent stage, in which febrile relapses are common. 

(1) Febrile Stage. — This generally lasts six to eight days. As a rule 
the onset is sudden, with shivery feelings and definite rigor. Headache, 
nausea, vomiting, profound asthenia, backache, photophobia, and generalised 



248 


GENERAL INFECTIOUS DISEASES 


muscular pains are characteristic. So severe may the muscular pain and 
tenderness be that the patient cries out with agony on the slightest movement. 
Conjunctival injection is common and herpes with haemorrhage into the 
vesicles not infrequent. The muscles of the limbs and the abdominal muscles 
are often exquisitely tender on palpation. There may be some enlargement 
of liver or spleen but often thiB is absent even in the icteric stage of the 
disease. A neutrophil lcucocytosis is characteristic ; the total count varies 
between 10,000 to 20,000 leucocytes per c.mm., and the neutrophils equal 
80 to 85 per cent. 

(2) Icteric Stage. — An icteric tinge of the conjunctive and lemon yellow 
tinting of the skin appear from the fourth to the sixth day, but is only found 
in about 50 per cent, of cases. The jaundice gradually deepens and may 
become a deep orange in colour. A direct biphaBic van den Bergh reaction 
develops, with well-marked hyperbilirubinemia ; in a recent series one 
patient whose plasma contained 66 units recovered, and another with a 
maximum value of 29 units died of cholemia. With the onset of jaundice 
the urine becomes dark brown, and contains bile salts and bile pigments. 
The b tools contain excess of fat, which is adequately or excessively split, 
and arc often pale brown or even white in colour, the result of a decrease of 
stercobilin. 

Evidence of renal involvement is not infrequent and the urine, which is 
decreased in quantity, contains albumin, renal casts, pus cells and perhaps 
red blood corpuscles. As renal function fails the nitrogenous constituents of 
the blood increase aud the blood urea attains high values. Anuria may ensue. 
Hiccough, Chcync-Stokes respiration, subsultus tendinum, delirium and 
coma arc features common to cholccmia and urremia, which are frequent 
causes of death. Skin petechias or purpuric patches sometimes appear and 
bleeding gums, hasmoptyeis, hasmatemesis, mclasna and hasmaturia may 
complicate the picture. 

(3) Convalescence. — This generally commences in the third or fourth 
week, by which time the renal and hepatic manifestations have subsided, but 
it is often five or six weeks before the patient is fit to leave hospital. Not in- 
frequently in the third week a relapse of fever occurs, which may last from 
a few days to three weeks ; it is unaccompanied by icterus or other severe 
symptoms. 

Atypical Clinical Types : These arc frequent, and may or may not be 
associated with jaundice. They include : 

(а) Anginal type. — The patient complains of fever, generalised pains 
and sore throat, ^nnd is usually diagnosed os influenza, tonsillitis or 
rheumatic fever. Unless jaundice develops or the occupation of the patient 
suggests the possibility of spiroebretosis icterohrcmorrhagica, laboratory 
investigations are not made and the true nature of the infection remains 
unrecognised. 

(б) Abdominal type.— There is fever, abdominal pain, vomiting and 
localised or generalised rigidity associated with acute tenderness of the 
abdominal muscles ; the picture may resemble an acute abdominal condition, 
such as appendicitis, cholecystitis, pancreatitis or peritonitis. A neutrophil 
lcucocytosis is present, and when luematemesis occurs, perforated gastric ulcer 
may be diagno:cd. 



RELAPSING FEVER 


249 


(c) Respiratory typo . — There are physical signs of pulmonary consolidation 
resembling pneumonia, and haemoptysis may supervene. J aundice may never 
develop. 

(A) Meningeal type . — Not uncommonly leptospiral meningitis, with neck 
retraction, Kcmig’s sign, etc. may develop at the onset. Lumbar puncture 
reveals a clear fluid under increased pressure, containing neutrophil leucocytes, 
lymphocytes and perhaps monocytes, while leptospiras may be demonstrated 
by animal inoculation or culture. More rarely, chronic meningitis may 
supervene months after the acute stage of the disease has subsided, but 
notwithstanding this the cerebrospinal fluid contains pus cells and leptospiras. 

Subclinical infections also occur in which people like sewer workers 
acquire a symptomless leptospirosis ; there is no history of illness yet the 
blood shows definite agglutination against L. iclerohmmorrhagice. 

Diagnosis. — Few diseases are more protean in their clinical manifestations 
or have remained for such long periods undetected in communities. Spiro- 
chetosis icterohemorrhagica is not generally suspected until the patient 
develops jaundice and there, is known to have been an occupational relation- 
ship to rats or a recent water-immersion accident. An appeal to the laboratory 
under such circumstances will generally enable a delayed diagnosis to be 
made, either by isolating the leptospira or by serological tests. Apart from 
jaundice, a history of possible contact with rat-infected material, the extreme 
prostration, the conjunctival injection and the severity of the muscular 
pain and tenderness, and the neutrophil leucocytosiB, should arouse 
suspicion. 

Prognosis. — Fatal cases are almost invariably jaundiced and die between 
the ninth or fourteenth day as a rule from cholfemia or uraemia. The mortality 
rate appears to vary in different outbreaks, but where the diagnosis is reason- 
ably good it is about 15 per cent. 

Treatment. — Prophylactic. — This includes the protection of bathing 
pools, abattoirs, fish Bhops, etc., from rats, and the immediate treatment and 
protection of any skin abrasions in people whose occupation brings them in 
contact with rat-infected material. Prophylactic vaccination is under trial. 
Nurses should be instructed to disinfect the patient’s urine. 

Curative. — Penicillin is still under trial, and there- is reason to believe 
it may prove of definite therapeutic value. If anti-leptospiral serum be 
used it should be given early in large dosage. Fluids and glucose should 
be administered orally, while intravenous glucose (5 per cent.) is a useful 
adjunct to therapy in severe cases. 


RELAPSING FEVER 

Synonyms. — Spirochcetosis ; Febris Recurrens ; Spirillum Fever ; 

Famine Fever. 

Definition. — A group of specific infectious fevers due to spirochsetes 
(treponemata) and spread by lice or argasine ticks, characterised by a variable 
number of febrile relapses. 

^Etiology. — Relapsing fever occurs in many parts of the world and 
is often seen in epidemic form during wars and famines. It is rare in 
England, but occurs in parts of Europe including Russia; in Turkey, 
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India, Cochin-China, Algiers, Egypt, Africa and the United States it is not 
infrequent. All ages and both sexes are liable. The different varieties of 
the disease are caused by spirochsctes demonstrable in the peripheral blood 
during the febrile paroxysms, and they may be divided into the licc-borac 
and tick-borne fevers. The varieties transmitted by lice include (1) 
European relapsing fever due to Treponema recurrenlis (the old spirillum of 
Obermeier) ; (2) Northern African relapsing fever produced by T. berbernm ; 

(3) Indian or Asiatic relapsing fever caused by T. carleri ; (4) North 
American relapsing fever attributed to T. novyi. The varieties transmitted 
by the argasine ticks include (1) Central African tick fever due to T. duUoni 
transmitted by Ornitkodorus movbala , 0 . erraiicus and 0. savignyi ; (2) Pales- 
tinian and Syrian tick fever caused by T. sogdianum and transmitted bv 
0. papillipcs ; (3) Persian and North-West Indian relapsing fever caused by 
T. pcrsicum and transmitted by 0. papillipes (tholozani) or 0. lahorensis; 

(4) Spanish relapsing fever attributed to T. hispanicum and transmitted by 
0. maroccanvs ; (5) Central and South American relapsing fever due to 
T. vcnczuclense is transmitted by 0. vcnezuelensis in Columbia and Venezuela, 
and by 0. talajc in Panama ; (6) Californian tick fever due to T. turicalcc and 
transmitted by 0. hermsi. At present it appears somewhat doubtful whether 
the creation of the numerous species of spirochmtes detailed above is justified 
on grounds other than those of convenience. Lice become infective about the 
sixteenth day, and remain so for about one month. Infection is probably 
conveyed by the fteces, or after the louse has been crushed and the spirochtetes 
liberated from the coelomie fluid ; scratching may play an important part in 
transmission. With ticks the spirochtetes are liberated in the coxal fluid, 
and the anal excrement is also said to be infected ; from this source man 
generally acquires the disease, but it is also possible that it may be transmitted 
during biting, as spirochtetes are demonstrable in the salivary glands of ticks. 
The ova become infected and new generations of ticks can pass on the disease 
in hereditary fashion. Larval ticks are as capable of transmitting relapsing 
fever ns adult ticks. 

Pathology. — In uncomplicated cases petechial haemorrhages and occa- 
sionally jaundice arc found. The spleen is soft and congested and often the 
site of multiple infarcts, while the liver is enlarged, friable and hyperaemic, 
and along with the kidneys and heart showB cloudy swelling and fatty 
degeneration. The long hones contain red marrow. Congestive changes Jn 
the cord and brain and iritis have also been described, especially with 
T. dutfoni . Microscopically, spiroebmtes are demonstrable in endothelial 
cells throughout the body, especially in the liver and spleen, and also in the 
brain and cerebrospinal fluid. Monkeys are susceptible and, as in the case of 
rats and mice, arc actively immune after recovery. Krautz has applied the 
Rcichcnbcrg reaction or ** adhesion test ” to relapsing fever spirochietes, 
specific immune serum causing the spirochtetes and blood platelets to adhere 
together. 

Symptoms.— A. Tnn Lice-borne Relapsing Fevers. 

1 . European form. — The incubation period varies from 2 to 12 days, and in 
accidental inoculations it Is about five to seven days. During this period slight 
prodromata may occur. The onset is sudden with a rigor, frontal headache 
and intense pains iu the back and limbs. Anorexia, nausea and vomiting 
are common, and in children convulsions may occur; the temperature ana 
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pulse rise rapidly, the former often reaching 104° F. on the evening of the 
first day. The tongue is coated and moist, the spleen is enlarged, and in 
some epidemics jaundice and a tender enlarged liver may be present. Herpes 
labialis may develop, and occasionally an erythematous rash appears at 
onset. Later, rose-coloured spots may involve the skin of the neck, trunk and 
inner aspect of the thighs. Petechise are observed only in severe cases. 
After the fever has persisted for five to seven days the temperature falls by 
crisis, accompanied by profuse sweating and possibly diarrhoea and collapse. 
The patient rapidly improves, but after an apyrexial period a relapse ensues, 
generally about the fourteenth day, followed by a second crisis about the 
end of the third week (twenty-first day). This usually terminates the illness, 
but occasionally a third relapse is noted. Spirochsetes are present in the blood 
until 24 hours before the crisis, when they rapidly disappear, and are not 
demonstrable except possibly in thick smears during the apyrexial period 
when a Ieucopenia replaces the characteristic febrile neutrophue leucocytosis. 
The blood remains infective between relapses, and if injected into a mouse 
or white rat spirochsetes appear in 24 hours. 

2. Asiatic relapsing fever closely resembles the European form, but 
rigors are not so common, collapse is more frequent at the crisis, and relapses 
more numerous. Carter describes two varieties : (a) a short irregular re- 
mittent fever ; (6) the so-called bilious remittent or icteric fever. This is a 
severe form of infection associated with spirochaetal hepatitis. There is 
high fever, intense toxic jaundice, skin petechise, splenomegaly, and 
an enlarged tender liver. The urine contains albumin, bile pigments, 
bile salts and urobilin. There is hyperbilirubinsemia associated with a 
direct biphasic Van den Bergh reaction in the plasma. Toxsemic features 
are marked, and include a dry brown tongue, diarrhoea, abdominal 
distension, hiccough, stupor, delirium and coma. Death not infrequently 
results. 

3. North African relapsing fever is found in Algiers, Tunis and Egypt, and 
closely resembles the European form. The number of relapses rarely exceeds 
three, but fatal cases may show jaundice, bilious vomiting, hepatomegaly, 
splenomegaly with infarctions, and albuminuria, necessitating differentiation 
from yellow fever. 

4. American relapsing fever due to T. novyi has a low mortality rate and 
not generally more than one relapse. 

B. The Tick-borne Relapsing Fevers. 

1. Central African relapsing fever. — Synonyms. — Tick Fever; Tete 
Disease ; Carapata Fever. 

This form is found throughout British and Portuguese East Africa, 
Nyasaland, Uganda and the Congo Free State. 

It differs from the European form in the shorter duration of the initial 
fever (three days), the irregular incidence, greater number of relapses and the 
scantiness of spirochsetes in the peripheral blood. The incubation period 
varies from five to ten days, generally being about one week. The tick bites 
may be accompanied by local inflammatory changes and the prodromata 
include mental lethargy and sweating. The attack may start gradually 
with malaise, vomiting and slight temperature which gradually increases, 
or suddenly with dizziness, headache, and generalised pains, the tempera- 
ture rapidly reaching 104® F. After the pyrexia is established these 
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symptoms may persist and, in addition, chilliness, pain over the spleen, 
bilious vomiting, bronchial catarrh, diarrhoea, enlargement of the spleen and 
liver, albuminuria and herpes may occur. Generally after three to four dap the 
fever terminates by crisis with profuse sweating. The patient feels weak and 
tired, but slowly regains his appetite and strength until the next febrile 
paroxysm, which may occur after an interval of three to eight days. Third and 
fourth relapses are frequent and as many as ten may occur, weakness and 
emaciation then being marked. In severe and fulminating cases cpistaxh*. 
hnematuria and jaundice may be met with, also occasionally involvement 
of the central nervous system, with coma and death duo to cerebral embolism 
caused by tangled masses of spirocbactes. Cranial nerve parcses are described, 
and spirochmtcs may be present in the cerebro-spinal fluid, which frequently 
shows increased pressure and lymphocytosis. 

2. Persian and North-West Indian relapsing fever presents a primary fever 
of some four days’ duration followed by short bouts of pyrexial recurrence ; 
five or more relapses arc not uncommon. Some epidemics are very mild 
others more severe. Often the spleen is not palpable, and icterus is un- 
common except in the more severe epidemics. 

3. Spanish relapsing fever caused by T. hispanicum resembles the tick 
feverof Central Africa. The initial fever lasts about four days, and is associated 
with splenomegaly and neutrophil leucocytosis. Iritis and facial neuritis are 
not infrequent complications during relapses, which do not generally exceed 
four in number. 

Complications and Sequel®. — Bronchial catarrh is not infrequent 
during the initial fever, and pneumonia and parotitis may also occur. In 
some epidemics hminatcmcsis and hrematuria have been noted ; in others 
jaundice and hepatomegaly are not infrequent. Rupture of the enlarged 
splccn'lins been reported, also ophthalmia, adenitis, neuritis and diarrhoea. 
In tick-borne relapsing fever (T. iulloni and T. sogdianum), cranial nerve 
palsies are not uncommon. The most frequent is unilateral or bilateral facial 
paralysis, but ptosis of the eyelid, strabismus, deafness, and trigeminal 
neuralgia are recorded. Ocular lesions include optic atrophy, iritis, irido- 
cyclitis, retinal luemorrhnge, and opacities in the vitreous, Mcningismus 
associated with pathological changes in the cerebrospinal fluid (lymphocytosis, 
etc.) is quite common. 

Diagnosis. — Relapsing fever has to be distinguished from influenza, 
typhus, malaria and trypanosomiasis, and, if there is jaundice, from yellow 
fever and Weil’s disease. This is done l>y finding the specific parasite in the 
blood. 

Prognosis. — The prognosis varies. With the European types the 
mortality rate is only 3 to 5 per cent., but with the Asiatic type it is much 
higher. Jaundice is an unfavourable development. African tick fever is 
not infrequently fatal, especially in the aged and debilitated, and Central 
American tick fevers resemble the Cent rnl African variety. 

Treatment. — PnornYUACTic.— Avoidance of contact with lice and ticks 
is necessary if infection is to be prevented. Debusing of troops in war-time 
is important. With 0. moxdxitn the avoidance of native dung huts, especially 
at night-time, and of old camping sites, is essential. With 0. papiltiprs in 
Syria and Palestine infection is mainly acquired when visiting caves; these 
should be avoided. 
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CubatIve.— Arsphenamine (0-3 to O’ 6 g.)andneoarsphenamine(0'6to|0’9 g.) 
are specifics in all types of louse-borne relapsing fever ; generally Hot more 
than two injections are needed for cure. These should be given during the 
pyrexial period and preferably when spirochsetes are demonstrable in the 
blood smears. In tick-borne relapsing fever these arsenicals are of doubtful 
value, and with T. duttoni in Central Africa and T. sogiianum in Palestine 
and Syria they do not materially influence the course of the disease, or the 
relapse rate. Claims have been made that Solgonal B. is of value in those 
cases in which the central nervous system is affected. In the latter, lumbar 
puncture may be indicated to reduce intracranial pressure. If collapse occurs 
at the crisis, stimulants should be given. 


RAT-BITE FEVER 

Synonyms. — Sodoku ; Sokoshio ; Rat-bite Disease. 

Definition. — A chronic relapsing type of fever following the bite of rats, 
and due to the Spirillum minus (Carter, 1887) ; it is characterised clinically 
by a return of the inflammation in the healed wound, lymphangitis, adenitis, 
rigors, fever and a macular or papular purplish rash. 

AEtiology. — The disease is common in Japan, China and Bombay, and cases 
have been reported from France, Italy, Spain, Britain, East Africa, West 
Indies and Australia. Any one bitten by an infected rat may acquire the 
disease. In man the spironemata were found in the bitten tissues and in 
the lymph glands by Futaki ; they are demonstrable with difficulty in the 
peripheral blood, appearing as thick, short forms (3 to 6 microns), which On 
cultivation increase in length (20 microns). About 3 per cent, of house rats 
in Japan are carriers, and after experimental inoculation Bpirilla are present 
in the blood for the first fortnight of infection. 

Pathology. — In human cases, degenerative changes in the liver and 
kidneys have been reported, while animals show congestion and swelling of 
the lymph glands and spleen. ' ° 

Symptoms. — After being bitten the wound heals up in an ordinary manner, 
but in from two to six weeks pain and swelling appears at the site of the old 
bite and the scar breaks down. The lymphatics draining the area of the bite 
become inflamed, with enlargement of the corresponding glands ; a defini te 
ulcer may now mark the site of the bite, with an angry inflammation spreading 
away from it, and small vesicles may break out around it. When this has 
continued for some time, general symptoms make their appearance ; the 
temperature rises to 103° F. or over ; there may be rigors, vomiting, nausea, 
severe headache, joint pains, diarrhoea and general malaise. A specific rash 
then usually appears as dusky-coloured, purplish red spots, or a coloured 
patchy erythema over the limbs, trunk and face, which lasts for some time 
and slowly disappears. After remaining high for three to eight days, the 
temperature drops, often by crisis, and the Bymptoms generally ameliorate. 
After a varying period of time the first relapse appears with a return of the 
former symptoms. Pyrexia then disappears, only to be followed by further 
relapses, which in some of the reported cases have continued for months or 
even years. Considerable debility follows the attacks, and finally the patient 
may pass into a very poor state of health. A transient or permanent nephritis 
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may result, and exophthalmos and paresis have been seen in some cases. 
Ultimately the infection tends slowly to disappear. 

Diagnosis. — The history of rat-bite, the local lesion associated with 
lymphangitis and adenitis, the specific rash, and recurrent fever are typical. 
In some ways the disease resembles symhilis, but the Wassermann reaction 
is negative. Spirilla are difficult to demonstrate in the peripheral blood, 
and white rats or mice should be inoculated with human blood. 

Prognosis. — With modern treatment this is quite good, but previously it 
was not so, many cases continuing with chronic symptoms for years. A 
mortality of 10 per cent, has been given by some authors. 

Treatment. — Arsphenaminc or some of its derivatives should be given, 
commencing with doses of 0*3 gram. One or two injections are usually 
sufficient to abolish completely all the symptoms and bring about a per- 
manent cure. 

N. Hamilton Fairley. 


E. PROTOZOAN INFECTIONS 

MALARIA 

Synonyms. — Ague ; Paludism ; Remittent, Intermittent, Marsh or 
Jungle Fever. 

Definition. — A protozoal disease of man caused by various species of 
Plasmodium which infect the red corpuscles and give rise to periodic fever, 
splenomegaly and anaemia ; transmission is by anopbeline mosquitoes. 

Historical. — Malarial fevers were recognised by Hippocrates in the fifth 
century u.c., while in the time of Caesar, Varro suggested they might originate 
from swamps. In the Middle Ages, people in Europe suffered severely from 
the ague, being saved from its ravages by cinchona bark brought back from 
Peru bv the Jesuits in the first half of the seventeenth century. This remedy 
also enabled Sydenham and other physicians to separate malaria from other 
fevers. Lavcran (18S0) discovered both the parasite and the phenomenon of 
flagellation in shed blood, but differentiation into the three species was not 
made until later. Manson (1S9-1) formulated the hypothesis of mosquito 
transmission, inducing it from the phenomenon of flagellation of the male 
gamete, but lie thought that man acquired the disease from infected mos- 
quitoes via water and not by biting. McCallum (1S97) recognised the fertilis- 
ing function of tlio “ flagellating body.” Ross (1S9S) worked out the correct 
transmission and developmental cycle of bird malaria (Proteosoma) in 
culicinc mosquitoes, and having previously observed the partially' developed 
oocysts of human malnria in dappled winged mosquitoes (anophclincs) he 
predicted a human life cycle similar to that observed in bird malnria. Later 
m the same year, Grassi, Bignami and Bastianelli (189S) observed the com- 
plete development of malignant tertian malaria in Anopheles maculipenr.is 
and transmitted the diseaso to man by the bito of infected mosquitoes. 

ABtiology. — Two distinct ecological problems are presented in malaria 
—the parasite and its environment, on the one hand, and the anophclinc 
mosquito and its environment on the other. 
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Malignant tertian (M.T.) or subtertian malaria greatly predominates in 
the tropics, and benign tertian (B.T.) in temperate zones, ■while in the sub- 
tropics both these forms and quartan malaria may occur. The last has a 
patchy distribution. Islands such as Fiji where anophelines are absent are 
free from malaria. Malaria is not found between latitudes approximately 60° 
north and 30° south because temperature considerations limit its extension. 
The critical temperature determining development in the mosquito is about 
60° F., and this must be maintained sufficiently long to allow the sexual 
cycle to be completed. In Europe the disease disappears at about 3000 feet, 
and in India and Africa at 6000 feet. Seasonal prevalence, which is not 
marked near the equator becomes so farther from it. Throughout South-East 
Europe the malaria season extends approximately from June to October. 

All races contract malaria, but European and Chinese are regarded as 
being more susceptible than Negroes and certain aboriginal races. Apparent 
racial immuni ty is generally acquired in childhood, from long-continued 
infection. In endemic areas infection is commonest in children, but as a 
result of repeated infections both children and adults gradually acquire a 
certain degree of immilnity (premunition), which only persists as long as 
parasites persist. In avian and simian malaria this has been shown by 
Taliaferro and others to depend on a specific enhanced phagocytic function 
and hypertrophy of the reticulo-endothelium in the spleen, liver and other 
organs. 

M.T. malaria is responsible for most epidemics, the factors necessary 
being a sufficient number of (1) good gametocyte carriers, (2) efficient ano- 
phekne vectors, and (3) none-immune individuals. 

In war when large bodies of “ unsalted ” troops have had to fight in 
hyperendemic areas of malaria, such as Tropical Africa and New Guinea, 
big epidemics have resulted in which a large proportion of the Forces involved 
have become rapidly infected. The initial breakdown was caused by 
P. falciparum in about 80 per cent, of cases, but after treatment such indi- 
viduals, when they relapsed, were found to be infected with P. rivax. In 
civilian life the tropical aggregation of labour may lead to similar conse- 
quences. Regional epidemic malaria, of which the Punjab epidemic (1908) 
and the Ceylon epidemic (1934) are examples, is dependant on the develop- 
ment of a large number of non-immunes consequent on a sequence of healthy 
years, followed by undue exposure to anophelism. Flood or drought may be 
the factors leading to an increase in the local anopheline vector. In the Ceylon 
epidemic failure of the crops and the resulting famine further lowered indi- 
vidual resistance, and witmn seven months some 80,000 people died of M.T. 
and B.T. malaria. 

Parasitology. — The malaria parasites are protozoa belonging to the 
class Sporozoa, genus Plasmodium. There are several distinct species affecting 
man : quartan malaria, caused by Plasmodium malaria (Laveran, 1881) ; 
benign tertian (B.T.), due to Plasmodium vivax (Grassi and Feletti, 1890) ; 
malignant tertian (M.T.), caused by Plasmodium falciparum (Welch, 1897) ; 
and a terian malaria, due to Plasmodium ovale (Stephens, 1922.) A fifth form, 
Plasmodium tenue (Stephens, 1914), has been described, but its species status 
remains doubtful. Man is also susceptible to experimental infection with 
Plasmodium knowlesi, a plasmodial parasite of monkeys. 

Asexual cycle in man (endogenous oyole ; schizogony). The sporozoites, 
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after inoculation by the mosquito, disappear within a few minutes from the 
blood, which for the next five days loses its infectivity even when injected 
intravenously in large amounts into a susceptible individual. It has 
been suggested that during this period the sporozoites are undergoing an 
exo-erythrocytic cycle within reticulo-endothelial or macrophage cells, but 
this has not yet been proved. About the seventh day the blood regains 
its power of infectivity, and within a few days intra-corpuscular parasites 
are demonstrable microscopically. 

The asexual growing forms (trophozoites) at first have their cytoplasm 
arranged somewhat crescentically around a central vacuole and contain 
one or more small masses of chromatin. With increase in the size of the 
vacuoles definite ring forms result. As the parasite enlarges hsemozoin 
(malaria pigment) appears, and medium-sized amceboid-like forms are pro- 
duced. As the parasite reaches maturity pigment collects centrally and the 
chromatin divides into two, four or more portions each surrounded by a mass 
of cytoplasm ; this is known as the sporulating, segmenting, or rosette form 
or the schizont. The mature schizont consists of a variable number of young 
forms (generally 8 to 16), known as merozoites, which soon escape into the- 
plasma and subsequently invade fresh red cells restarting the cycle. 

Sexual cycle in the mosquito (exogenous cycle ; sporogony). In addition to 
these asexual forms produced during schizogony in man, certain sexual 
forms (gametocytes) are liable to appear in the blood following a bout of 
malaria fever. These are large round or oval bodies fillin g and expanding 
the erythrocytes in benign tertain infections, and crescentic-like bodies in 
malignant tertian malaria; when these crescents are inbibed by suitable 
anophelines the corpuscles are ruptured and they revert to a circular form 
in the moaquitoe’s stomach. Here the male gametocytes produce flagella 
(microgametes), which separate off (exflagellation) and subsequently pene- 
trate the female gametes (macrogametes) produced by maturation from 
macrogametocytes. The resulting body, known as the zygote, develops into 
the elongate travelling vermicule or ookinete which penetrates the stomach 
wall : here it becomes circular in outline and develops into an oocyst which 
finally becomes packed with sickle-shaped sporozoites and causes a cyst-like 
protrusion on its outer surface. These oocysts subsequently rupture and 
sporozoites escape into the body cavity (hsemocoele) and ultimately make 
their way to the salivary gland. When the mosquito bites, the sporozoites 
pass with the salivary secretion into the new host (see Asexual Cycle in Man). 
The time taken to complete this cycle varies from 8 to 20 days, temperature 
conditions being an important factor in rate of development. 

Mosquito vectors of malaria. It is not every anopheline mosquito which 
can transmit malaria successfully. Perhaps the best-known transmitter of 
malaria is A. maculipennis, which is nocturnal in habit, and has been specially 
studied in Europe and the Eastern Mediterranean. Hackett, Misseroli and 
others have shown that A. maculipennis is not a unif orm species, but is 
divided into “ biological races ” or varieties. These races cannot generally 
be distinguished either as adult or larvce, but only by their egg characteristics. 
The breeding grounds, sexual behaviour and feeding habits differ. Thus, 
the race called elutus bites man for choice, and is a dangerous carrier of 
malaria ; other races, like typicus and messew , bite cattle for choice, and 
therefore are much less dangerous to man. The larvae of elutus need traces 
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of salt in water, and for this reason they tend to have a costal distribution. 
In the Balkans, malaria of the plains is mainly transmitted by A. maculipennis 
var. elutus, whereas malaria of the hills is solely transmitted by A. superpictus, 
which especially breeds in running mountain streams with rough rocky beds. 
A. bifurcatus, which in Europe has little relationship to malaria, used to be 
a common source of this disease in Palestine where it bred in underground 
cisterns, inside towns and villages, and produced much urban malaria. 
A. culicif acies, which transmits malaria in Ceylon, breeds in the dry season 
in trickles of water and water-holes in the empty beds of rivers. It follows 
that the mosquito vector should be carefully studied in every country and 
special local methods devised for its extermination. Drainage of swamps, 
land reclamation, elimination of breeding sites and destruction of larvae by 
D.D.T., oiling, etc., are essential factors in malaria control. 

There are many different vectors in other parts of the world, some of the 
more important of which are : A. albimanus, tropical America ; A. quadri- 
maeulatus, United States ; A.funeslus, tropical Africa and India ; A. gambias 
(costalis), tropical Africa, Arabia and Brazil; A. culicifacies, India and Ceylon; 
A. stephensi, breeding in wells in cities in India ; A. maculatus, India, South- 
East Asia and Netherlands East Indies ; A. minimus, India, Burma, etc. ; 
A. mndaieus (ludlowi), the dangerous brackish water breeder in the Ear East ; 
A. punctulatus var. typicus and A. punclulatus var. moluccensis. New Guinea 
and New Britain which breed in man-made sites such as footprints, ruts from 
vehicles and borrow pits ; and A. punctulatus var. moluccensis and A. 
annulipes in Northern Australia. 

The danger of the introduction of new anopheline vectors into other 
countries is illustrated by recent history of a most dangerous, African vector, 
A. gambicB. This species reached Brazil, probably by aeroplane or destroyers, 
in 1930, and was followed by severe outbreaks of malaria, the epidemic in 
1938 causing 50,000 cases. Kecently A. gambice has appeared in the Nile 
Valley in Egypt, where the usual vector is A . pJiarnsnsis. 

Parasites in blood smears. — All forms of P. vivax, P. malaria} and P. ovale 
are met with in the peripheral blood, but in malignant tertian malaria owing 
to sporulation in the internal organs, generally only the small rings and large 
crescents of P. falciparum appear. Blood smears are stained by Leishman’s or 
Giemsa’s stain, while Field’s rapid staining method gives excellent results 
in thick films in routine diagnosis. The following points assist in differentiating 
the different species. Ring forms. The rings of P. falciparum occupy about 
one-sixth of the cell, which may show Maurer’s clefts. They are often fine 
and hair-like, and show irregular or flattened marginal forms. Two chromatin 
dots and multiple infection of the same corpuscle may occur. Occasionally 
this is seen with P. vivax. The rings of P. vivax and P. malarias occupy 
about one-third of the cell, are larger and contain more cytoplasm, but the 
species cannot always be determined if only ring forms are present (Wenyon). 
Partly grown forms. In P. vivax the infected curpusde is enlarged, Schiiffner’s 
dots are present, and the parasites are of irregular shape and contain light 
brown pigment. With P. malaricB there is no enlargement of the corpuscle, 
the pigment is dark brown or black, band forms are common, and Ziemann’s 
stippling may be demonstrated in the red cells by special staining. Adult 
forms. In P. vivax and P. malarias the schizonts have 16 and 8 merozoites 
respectively, in contrast with which the gametooytes have a single nucleus 
9 
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and a different distribution of pigment and chromatin. P. ovale somewhat 
resembles P. malaria morphologically, but infected corpuscles show 
Schuffher’s dots, and are often oval or distorted in shape with serrated edges. 

Pathology. — Clinical . — In severe and persistent infections there is 
considerable blood destruction. The intra-corpuscular parasite digests 
haemoglobin utilising the globin as pabulum and depositing the hsematin 
moiety as malaria pigment (heemozoin). Though free haemoglobin is not 
generally detected spectroscopically in plasma collected during or after the 
paroxysm, Schumm’s test for methaemalbumin is often positive indicating 
that corpuscular lysis with liberation of extracorpuseular haemoglobin is 
occurring. Hsematogenous bilirubin also tends to be increased, the indirect 
Van den Bergh reaction varying from 1-0 to 8*0 units. Hyperbilirubinaemia 
is responsible for the haemolytic icterus, and pleocholia observed in severe 
and persisting infections. The total serum proteins are reduced, mainly 
owing to the decrease in the serum albumin : pseudoglobin is reduced and 
euglobin increased. The alkali reserve may be moderately reduced. The 
sedimentation rate is usually increased. 

In untreated infections, especially M.T., severe anaemia may rapidly 
develop. Before the disease has become chronic, anaemia in uncomplicated 
cases is generally normocytic in type. The blood picture may show poly- 
chromasia, anisocytosis, poiklocytosis, punctate basophilia, and occasionally 
normoblasts. Hypochromia may develop later. Leucopaenia with a left 
shift occurs early, followed later by a monocytosis ; a monocyte count of 
15 per cent, or over is suggestive of malaria infection. 

The urine may be dark brown in colour due to urobilin. Albuminuria 
is not uncommon, and casts and other evidences of nephritis may be found 
in quartan malaria. Bile pigments and bile salts generally indicate malaria 
hepatitis. Delayed excretion of bromsulphalein and other tests for liver 
function may indicate liver damage. 

Morbid anatomy . — In a fatal case of acute pernicious malaria the spleen 
is enlarged and congested, blackish-red in colour, with soft, dark pulp. The 
liver is also congested and enlarged, while the gall bladder is distended with 
brownish-black bile. Small haemorrhages may be present in both these 
organs. The serous membranes and mucosa of the gastro-intestinal tract are 
congested and leaden-coloured and may show small haemorrhages. Lipoid 
and fat may disappear from the cortical layer of the suprarenals. The heart 
muscle is often pale and flabby, showing cloudy swelling or actual fatty 
degeneration; ecchymoses on the myocardium and pericardium are not 
infrequent. The marrow of the short bones is dark or chocolate coloured, 
while that in the long bones presents a variable picture depending on the 
degree of hyperplasia. In cerebral malaria the meninges are hypersemic, the 
cortex is a smoky or leaden-grey colour, while punctiform hsemorrhages 
are scattered through the white matter. 

The microscopic study of the organs in fatal cases has done much to 
explain the varied clinical manifestations of the disease. Thus : 

(1) Pigmentation of the serous membranes and internal organs is caused 
by malaria pigment (bmmozoin) contained in parasitised red cells in the 
capillaries, in macrophages, and R.E. cells, particularly in the red pulp of the 
spleen or the sinusoides of the liver and bone marrow. A fine, yellow granular 
pigment, giving the Prussian blue reaction for iron with ferrocyanide, is also 
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found in the parenchyme cells of the liver, spleen and kidneys. (2) The early 
enlargement of the spleen and liver is mainly due to acute congestion, and 
in the case of the spleen to commencing hyperplasia of R.E. cells of the red 
pulp, some of which may show toxic degeneration. (3) Degenerative changes 
(possibly due to “ malarial toxin ”) are manifested in the polygonal hepatic 
cells, the convoluted tubules of the kidney, the cortical cells of suprarenal 
glands, and capillary endothelium giving rise to multiple hemorrhages. 
(4) Capillary blockage by parasitised corpuscles leading to local tissue anoxia, 
small areas of haemorrhage and necrosis, possibly followed by neuroglial 
jroliferation and the formation of so-called “ malaria granulomata.” Pro- 
iferative changes of the reticulo-endothelium in the capillary areas of the 
)rain leading to granulomata are also described. In chronic malaria in which 
repeated infection has occurred for years the spleen (“ ague cake ”) is very 
enlarged and hard, the capsule is thickened, and often adhesions bind it 
firmly to the diaphragm, etc. ; sometimes the adhesions are calcified. Micro- 
scopic section shows great hypertrophy of the R.E. cells, which often contain 
malaria pigment, atrophy of the malpighian bodies and lymphoid tissue 
generally, and extensive fibrosis. 

Symptoms. — The natural history of malaria in the untreated or in- 
effectively treated patient includes (i) an incubation period, (ii) a stage of 
primary fever, which, if the patient survives, is followed by, (iii) a period of 
latency and, (iv) a stage of recrudescences or relapses. 


(i) Incubation Period 

In malignant tertian and benign tertian malaria this is generally about 
10 to 12 days, but varies from 8 to 23 days. In quartan malaria it is often 
longer. Occasionally in B.T. infection the primary fever may be suppressed 
and the incubation period extended to as long as nine months ; this may also 
happen in individuals taking suppressive anti-malaria drugs at the time of 
infection. 


(ii) Primary Fever 

At the onset of primary fever, parasites are often very scanty and may 
only be found after prolonged search. The onset of fever is undoubtedly 
related to segmentation, but it is not dependant exclusively on parasite 
density ; host reaction is another factor. There is often an initial period of 
continuous, remittent or intermittent fever which lasts a variable period ; 
this is especially characteristic of M.T. infection. Intermittent fever generally 
becomes established at an earlier stage in B.T. than in M.T. primary fever, 
and though the temperature may be quotidian at first it later becomes teritan 
in type. But exceptions occur, and in some cases the primary B.T. fever 
may be tertian at onset and quotidian later. In quartan malaria, which 
particularly affects children, a quartan periodicity tends to be established 
early, even in primary fever, and in untreated individuals typical paroxysms 
of ague may persist for many months before the latent phase becomes estab- 
lished. If there are interpolated attacks due to multiple strains, a double or 
triple quartan chart may ensue ; the last is associated with quotidian fever. 
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In the ordinary septicemic type, the onset is either sudden or insidious, 
with prodromal symptoms, such as tiredness, stiffness of the neck muscles, 
pains in the muscles and bones and anorexia. Fever, when it appears, is 
generally associated with headache, backache, aching pains in the bones, 
malaise, and fatigue. Shivering is often absent, especially in M.T. infections, 
while nausea, anorexia and vomiting are common. 

The spleen though always increased in size is frequently not palpable 
in the early stages of the disease ; later, it is felt as a tender soft mass below 
the left costal margin, moving on respiration. Splenic pain may be trouble- 
some. The liver is enlarged as often as the spleen in primary malaria ; it is 
frequently tender and its edge may be palpated below the right costal margin 
moving with respiration. The gall bladder may also be distended, though this 
is rarely demonstrable. Herpes on the lips and face is common and should 
suggest the possibility of malaria. Mild bronchitis is another suggestive sign, 
while abdominal pain, constipation or diarrhoea are not infrequent. There 
may be signs of blood destruction, including (1) anaemia, (2) haemolytic 
jaundice, (3) polycholia with bilious vomiting and chocolate-coloured stools, 
and (4) brown urine due to urobilinuria. 

Prior to the spleen becoming palpable, influenza, dengue, sandfly fever, 
scrub typhus or enterica may be suspected. After the spleen is demonstrably 
enlarged diseases associated with splenomegaly, such as typhoid, paratyphoid, 
undulant fever, relapsing fever, kala-azar and trypansomiasis need differentia- 
tion. Amoebic abscess, cholecystitis, pyelitis, subacute bacterial endocarditis, 
or occult sepsis may simulate malaria. In bacterial infections there is often a 
polymorphonuclear leucocytosis and the febrile attack comes on later in the , 
afternoon or evening than is customary in malaria. When jaundice com- 
plicates the picture infectious hepatitis, yellow fever and leptospirosis may 
need differentation. So-called typho-malaria may occasionally develop. 
Here the temperature chart, spenomegaly, haemorrhage from the bowel or 
epistaxis, and the development of the so-called “ typhoid state ” with low 
muttering delirium may suggest typhoid until parasites are found in the 
blood. Blood cultures should invariably be made to exclude enterica in 
such cases as malaria and typhoid may occur together. 

Bilious remittent fever is a well-recognised type, characterised by remittent 
fever, epigastric discomfort, bilious vomiting, chocolate-coloured stools, and 
urobilinuria. The spleen and liver are both enlarged and tender, and the 
skin and sclerae show icterus. The jaundice may be caused by excessive blood 
destruction or by toxic degeneration of hepatic cells ; in the latter case bile 
pigment and/or bile salts appear in the urine. Bilious remittent fever may be 
a manifestation of primary or recrudescing M.T. infection. 

Acute pernicious malaria . — Apart from the general septicemic features 
induced by parasitemia, and the anaemia and jaundice resulting from blood 
destruction, there are a number of manifestations classified as aoute per- 
nicious malaria, which are mainly dependant on internal sporulation and 
localised blockage of the capillaries by P. falciparum in different organs, such 
as the brain, heart, intestines and spleen by parasitised corpuscles, which 
adhere to one another and to the capillary endothelium. This phenomenon is 
peculiar to P . falciparum infections, and is chiefly responsible for the diverse 
symptomatology of M.T. malaria. Its onset may be suspected if hyper- 
lufectiou be present. Hyperinfection is diagnosed if more than 5 per cent, of 
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erythrocytes arc infected, if more than 5 per cent, of infected corpuscles 
contain 2 or more parasites, and if pigmented asexual forms of P. falciparum 
are demonstrable in blood films. In extreme cases, 30 per cent, of the cor- 
puscles may show parasites. The chief forms of acute pernicious malaria are 
as follows : 

1. Cerebral. — Such patients may develop coma, convulsions, paraplegia, 
hemeplegia, aphasia, meningismus or hyperpyrexia. Cerebro-spinal fever 
may be suspected, or the condition be diagnosed as primary heat stroke. 
The coma may come on rapidly, or be preceded by drownsiness and stupor. 
In some instances there is great excitability and maniacal and suicidal 
tendencies may develop ; alcoholism or lunacy may be diagnosed with 
disastrous results. Generally the face is suffused, the pupils contracted and 
the reflexes modified ; increased deep reflexes and extensor plantar responses 
are common. Malaria coma has to be distinguished from cerebral and pontine 
hemorrhage, uremia, diabetic coma and alcoholic or opium poisoning. The 
blood practically always contains parasites. Lumbar puncture shows a clear 
fluid perhaps under increased pressure ; a pleocytosis may be found, especially 
if meningitic symptoms are present. 

2. Algid. — The patient presents the picture of severe shock and peripheral 
circulation failure. There is a Hippocratic facies, the skin is cold and covered 
with clammy sweat, the respirations shallow, the pulse rapid, thready and 
weak, and the blood-pressure very low. Vomiting, diarrhoea and epigastric 
pain are not uncommon. Though the skin temperature is low the internal 
temperature is often high. Parasites are plentiful in the peripheral blood 
smears. 

3. Cardiac. — There is breathlessness, cyanosis, congestive failure and 
sometimes sudden death. Degenerative myocardial changes and blocked 
capillaries are the basis of the syndrome. 

4. Gastro-inlestinal . — In gastric malaria there is epigastric discomfort 
and tenderness, severe bilious vomiting, and occasionally hromatemesis. 
Gastric ulcer may be diagnosed. In the small intestinal type, cholera may 
be simulated but the fluid stools are brown, not colourless. Where the large 
bowel is involved the stools may contain blood with or without clear mucus ; 
the mucus, however, does not contain cellular exudate, and sigmoidoscopy 
fails to show ulceration though congestion and small mucosal hemorrhages 
may be observed. Occasionally large hemorrhages occur. Bacillary 
dysentery or intrussuseeption may be erroneously diagnosed. 

_ 5. Abdominal. — Abdominal discomfort and pain are not infrequent in 
primary M.T. malaria. If associated with vomiting and tenderness over the 
liver, gall bladder, epigastrium or cecum, an erroneous diagnosis of chole- 
cystitis, gastric ulcer, pancreatitis, or appendicitis may be made. In malarious 
areas a careful blood examination should invariably precede any abdominal 
operation ; only by so doing can serious mistakes be avoided. 

6, Purpuric. — Petechial or purpuric skin eruptions, epistaxis, hremate- 
mesis, hemoptysis, malena, hematuria, or vaginal hemorrhages are occasion- 
ally encountered. 

7. Renal. — Alb uminu ria is common, and in severe infections may be 
associated with renal casts and red blood cells in the urine. Toxic changes in 
renal epithelium are probably responsible. 

It is to be noted that acute pernicious malaria may also occur in M.T. 
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recrudescences as well as in primary fever. If the patient survives the primary 
attack and has not been cured, a period of latency supervenes. 

(iii) Period oe Latency 

Fever and clinical symptoms are absent, though enlargement of the 
spleen may be found. Though parasites cannot be demonstrated even in 
thick films, malaria fever generally results when blood is subinoculated into a 
susceptible individual. Persons with latent malaria are therefore unsuitable 
donors for blood transfusion. If the latently infected individual be injected 
with blood containing his own strain of parasites, malaria fever and parasites 
fail to develop (premunition) ; but if he be injected with another Btrain of 
the same species or with another species of Plasmodium, a typical attack of 
malaria results. This specificity is probably dependant on specific opsonins, 
which prepare parasitised cells for phagocytosis by hypertrophied R.E. and 
macrophages. This phase of latency may last from a few weeks to many 
months before fever reappears. Certain factors such as chill, wetting, 
exposure, exhaustion, blood loss, anaesthetics, surgical trauma and high 
altitude flying (anoxia), may upset the biological balance between host and 
the parasites and induce recrudescence of relapse. 

(iv) Recrudescences and Relapses 

This stage is characterised by periodic intermittent fever and typical 
ague attacks with cold, hot and sweating stages. In M.T. and B.T. malaria 
pyrexia occurs on alternate days, in quartan fever every fourth day. Onset 
of fever is generally in the morning or early afternoon. 

In M.T. malaria , pyrexia generally recurs in from one to six weeks, and 
under these circumstances is classified as a recrudescence rather than a 
relapse. The fever, which at onset may be quotidian in type, soon establishes 
tertian periodicity. The temperature rises less abruptly and is generally 
lower than in B.T. ague, and chilliness rather than a rigor is characteristic. 
The hot stage tends to be more prolonged and the sweating stages less intense, 
while paroxyms last longer, i.e. 12 to 24 hours. Fatigue, backache, headache, 
pains in the limbs, anorexia, nausea and vomiting, which may be bilious in 
type, are common. If the fever is uncontrolled by treatment the spleen 
becomes rapidly enlarged and tender, and hepatomegaly, haemolytic anaemia 
and perhaps jaundice develop. Unless the individual has been taking atebrin 
or quinine for suppressive purposes, parasites are readily demonstrated in 
recrudescences even at the beginning of fever ; as in primary fever hyper- 
infection and acute pernicious manifestations may develop with fatal results. 
Unless cured, liability to relapse persists for about six months. 

As has been mentioned, acute pernicious malaria may occur in M.T. 
recrudescences. 

In B.T. malaria, a longer period generally intervenes between primary 
fever and recurrences, i.e. relapses rather than rescrudescences are the rule. 
They are characterised by typical attacks of tertian ague similar to those 
seen in the primary attack. 

Gold Stage . — The patient feels listless and develops headache, backache, 
pains in the limbs and chilliness. Then the rigor begins. He lies curled up 
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in bed with chattering teeth, shivering violently. Tne face is pinched and the 
skin cold and bine. Blankets and rugs are applied in an effort to keep warm. 
Nausea and vomiting are not uncommon. After £ to 2 hours the axillary 
temperature rises rapidly, attaining a height of 103° to 106° F. 

Hot Stage .—The skin becomes burning hot and bedclothes are discarded. 
Fever is now high, the face is flushed, the pulse is rapid, the carotids throb 
and the head aches. In severe cases delirium may develop. This stage 
persists for 8 to 10 hours. 

Sweating Stage . — The skin now moistens, profuse sweating ensues, pains 
and headaches disappear, the pulse slows, the tongue becomes moist, the 
temperature falls, slowly at first and then more rapidly, until a normal 
or subnormal level is reached. At the end of the attack the patient feels 
reasonably well. 

Splenomegaly, anaemia and herpes are characteristic of recurrences, 
especially if fever is not early controlled by treatment. Usually relapses tend 
to get milder, with progressively longer intervals between. Liability to 
relapse may persist for 2 to 3 years. 

In Quartan malaria relapses, the paroxysm is shorter than in B.T. ague, 
(6 to 10 hours), and the temperature tends to be higher ; temperatures of 
105° to 106° F. are common. Spontaneous recoveries are few, and long 
periods of latency occur between relapses. Infections may persist for seven 
years or longer. 

Malaria cachexia . — In old-standing cases, especially if there are repeated 
infections with different strains and species of parasite and inadequate 
treatment, the spleen becomes stoney hard and very enlarged, and peri- 
splenitis may give rise to severe splenic pain and discomfort. Cachexia, 
anaemia, a dirty earthy-coloured skin, digestive disturbances, enlargement 
of the liver, physical inertia, oedema of the feet and ankles, deterioration of 
memory and lack of concentration may develop. There may be long intervals 
of apyrexia or subnormal temperature, but transient bouts of fever may occur 
in which parasites are demonstrable in the blood for a short time only. 

The clinical picture at this stage is often complicated by the effects of 
dietary deficiency. • Thus, (1) haemolytic macrocytic anaemia may follow 
lack of good biological protein and possibly vitamin B complex as in Mace- 
donia, (2) microcytic hypochromic anaemia occurs if there is lack of iron in 
the diet, as in parts of India ; ankylostomiasis here may also be a compli- 
catory factor, and (3) neuritic manifestations may follow deficiency in B x . 

Complications and Sequelae. — Complications include herpes of the lips, 
Bose, eyelids and cornea, supraorbital neuralgia, ansemia, malaria hepatitis, 
pigment gallstones, nephritis, with or without oedema and ascites (especially 
encountered in quartan infections in childhood), abortion and premature 
birth. Ocular complications include conjunctival haemorrhage, corneal 
ulceration, keratitis, iritis, choroiditis, retinal haemorrhages, optic neuritis 
and malaria amblyopia. Dendritic corneal ulcers are the most common 
ocular complication, the lesions being generally superficial, seldom pene- 
hrating into the deeper corneal layers. The mild lesions clear up in two 
«) four weeks, the more severe taking months to heal. They frequently 
develop from herpetic lesions but may also arise without previous corneal 
involvement. Malarial ambylopia may follow cerebral malaria ; the discs 
we a cherry-pink colour with blurred edges, in contrast to the pale or white 
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discs observed in quinine amblyopia. Retinal haemorrhages may also follow 
cerebral malaria, but they are most commonly associated with severe anaemia. 

Splenic complications include (1) perisplenitis, (2) subcapsular haematoma, 

(3) rupture, and (4) torsion of the pedicle. Rupture of the spleen is an im- 
portant complication which may occur in either acute or chronic malaria. 

It may follow trauma or such acts as sneezing or straining at stool. The • 
onset may be sudden or gradual ; in the latter case a small tear may lead 
to a subcapsular hsematoma which may rupture later. Tears generally occur 
on the visceral side close to the hilum. A subcapsular haemorrhage may be 
associated with severe splenic pain, and if a subcapsular haematoma impinges 
on the diaphragm it may produce (1) left shoulder pain, (2) elevation of the 
left diaphragmatic leaf, and (3) evidence of collapse or consolidation involving 
the lower lobe of the left lung. When rupture occurs through the capsule 
into the peritoneal cavity there is local evidence of splenic and peritoneal 
involvement combined with that of internal haemorrhage. In cases with 
chronio malarial splenomegaly (“ ague cake spleen ”), dislocation of the 
spleen or torsion of its pedicle may occur. Both rupture and twisting of the 
pedicle necessitate immediate operation. 

The most important sequela of malaria amongst Europeans in the tropics 
is blackwater fever, which is described separately. 

Certain mental conditions, including psychoses, aphasia, sexual impotence, 
and loss of memory, have been described as sequelae of long-continued malaria. 
Many of these are undoubtedly functional in origin, and associated with the 
mental stresses or strains of life in the tropics. Others may possibly have an 
organic basis and be related to the formation of malaria granulomas in the 
subcortical layer. 

Diagnosis. — Malaria is an arch simulator, and in acute pernicious malaria 
or primary fever before periodicity has become established, and splenomegaly 
and anaemia have developed, a certain diagnosis can only be made by demon- 
strating parasites. Owing to the absence or scarcity of demonstrable parasites 
in the early stages, thick as well as thin blood films should always be examined, 
and several examinations should be made before malaria can be excluded. 
Anti-malarial drugs should never be administered before collecting the 
specimen. If patients have been taking mepacrine or quinine for suppressive 
purposes, the difficulty in finding parasites is further increased. When acute 
pernicious malaria is suspected it is better to take blood films and commence 
treatment without waiting for the laboratory report. 

Outstanding considerations in making a diagnosis are : (1) Blood examina- 
tion for parasites. Polychromasia, a leucopsenia with a left shift and mono- 
nucleosis of 15 per cent, or more are suggestive of malaria infection. (2) 
Febrile attacks of typical ague having a tertian or quartan periodicity. 

(3) Demonstrable enlargement and tenderness of the spleen and/or liver. 

(4) Evidence of blood destruction, including anaemia, haemolytic jaundice, 
and urobilinuria. (5) Herpes on the lips and face. (6) The therapeutic 
test. It is rare to find uncomplicated malaria fever persist for more than 
four or five days after adequate specific drug therapy has been instituted. 

In doubtful cases the blood concentration of mepacrine or quinine should be 
determined. 

In the tropics the differential diagnosis largely depends on geographical 
consideration and what fevers are prevalent at the time. As the subject has 
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already received detailed consideration in the section on Symptoms, it need 
not be further commented on here. 

Prognosis. — Malaria is the chief cause of death in the tropics, being 
specially serious (1) in pregnancy causing abortion, premature birth, and 
possibly death of the mother, (2) in young children and non-immune Euro- 
peans before premunition has developed, and (3) in the aged. In M.T. 
infections the prognosis is dependant on early diagnosis, and the speed with 
which appropriate treatment is instituted. Hyperinfection, with or without 
coma or cardiac failure, accounts for most deaths. Blackwater fever or 
rupture of the spleen may also prove fatal. Death in B.T. and quartan 
malaria is generally associated with intercurrent diseases, e.g. pneumonia, 
dysentery, ankylostomiasis and anaemia, or malnutrition or pregnancy. 
In the absence of specific drug treatment, M.T. infections are frequently 
fatal, while those showing acute pernicious manifestations invariably die. 
The death-rate with appropriate treatment should be low. In troops infected 
while fighting in hyperendemic areas in New Guinea, not more than 1 in 3000 
cases died of uncomplicated malaria ; this was especially remarkable, as they 
practically all suffered from M.T. malaria and many had B.T. infections 
as well. 

Treatment. — Prophylactic. — Tropical residents should live in mosquito- 
screened houses whenever possible, and always use mosquito nets at night. 
After sunset appropriate clothing should be worn, including mosquito boots 
or some form of ankle protection, while mosquito repellant lotion or cream 
should be applied to exposed parts. Destruction of adult vectors by the use 
of pyrethrum and D.D.T. spray in bungalows is important. The obliteration 
of breeding-places and larval destruction is often indispensable factors in 
malaria control. 

Suppressive drug treatment. — In human malaria no true causal prophy- 
lactic drug, i.e. one lethal to sporozoites is known. Quinine in a dosage of 
10 grains daily may suppress B.T. infections, but in hyper-endemic areas it 
fails to suppress heavy infections with certain strains of P. falciparum. 
Mepacrine in a dosage of 0T g. daily is definitely superior to quinine in these 
respects, since it suppresses B.T. infections completely, and both suppresses 
and cures M.T. infections, provided the daily dosage be continued for four 
weeks after leaving the malarious area. This has been proved experimentally 
in man infected with virulent New Guinea strains of P. vivax and P. falciparum, 
and probably holds for strains in other parte of the world. Toxic manifesta- 
tions are extremely rare in healthy adults taking 1 tablet (0T g.) of mepacrine 
daily. Yellow staining of the skin often follows, but this is quite harmless 
and has no relationship to jaundice. 

Curative. — The best-known anti-malarial drugs are quinine, mepacrine, 
and pamaquin. Arsenic compounds have distinct therapeutic action on 
the schizonts and gametocytes of P. vivax. 

Quinine. — This is a crystallisable alkaloid obtained from cinchona bark ; 
chemically it is a quinoline compound of complex molecular structure which 
has recently been synthesised. Various salts are available, the insoluble 
sulphate and the soluble bihydrochloride being mainly used. Quinine exerts 
scmzonticidal action on all human species of plasmodia, and is gameticidal for 
all except P. falciparum. Regarding dosage, opinions differ, but in primary 
malaria it is sound therapy to give 30 grains of the bisulphate for the first week 
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20 grains for the second, and 10 grains for the third. The drug is best given in 
a mixture in \ oz. doses as follows : Quinine gulp. gr. X ; Acid sulp. dil. mx ; 
Syr. simplex dr. 1 ; Aq. chlorof. ad oz. £. If vomited, the dosage should be 
repeated. In M.T. cases the mixture can with benefit be given four times daily 
for the first three days, but with B.T. infections this is unncessary. Children 
bear quinine well, the dosage being appropriate to age. Toxic effects include 
tinnitus, visual and gastric disturbances, deafness, and amblyopia. Idio- 
syncrasy may result in severe erythematous and urticarial rashes. 

Intravenous quinine therapy is often a life-saving procedure. The chief 
indications are : (1) where the patient cannot swallow or has severe vomiting 
or diarrhoea ; (2) hyperinfection ; (3) acute pernicious malaria, especially 
if there are cerebral symptoms, hyperpyrexia, cardiac or algid manifestations ; 
(4) persistence of asexual parasites, and failure of oral quinine to control the 
temperature after four days’ medication. 

The injection consists of ten grains of bihydrochloride of quinine in ten c.c. 
or more of isotonic saline solution. Precautions to be observed are (1) sterility 
of the solution, (2) adequate dilution, and (3) slow injection. As xegaxds the 
third, at least three minutes should be taken, the reason being that too rapid 
injection may lead to marked lowering of blood-pressure and collapse. 
Adrenalin, however, should never be employed with the idea of preventing 
a fall in blood-pressure. When time will not be lost it is desirable to dilute 
the quinine further by increasing the volume of saline injected. 

Aseptic venous thromboses may follow such injections but they are 
harmless, treatment being unnecessary. No fatal results were recorded in 
many thousands of such injections given to troops in New Guinea. Intra- 
muscular injections of quinine should be reserved for those cases in which it is 
impossible to use the intravenous route. Though effective therapeutically, 
such injections are painful, cause muscle necrosis, and may produce a chemical 
or bacterial abscess. 

Mepacrine {atebrin ; quinacrine). Mepacrine hydrochloride is a synthetic 
acridine derivitive which compares very favourably with quinine inasmuch 
as it is a good schizonticidal drug and destroys the gametocytes of P. vivax 
and P. malaria ?, but not of P. falciparum. The usual dosage advocated has 
been one tablet (01 g.) thrice daily after food for seven days. Though satis- 
factory in relapsing B.T. malaria, this has proved inadequate in the treatment 
of primary M.T. malaria. It is now known that to build up an adequate blood 
concentration of mepacrine, a higher initial dosage should be administered. 
The following course is more suitable : 0-3 g. thrice daily for the first day, 
0-2 g. thrice daily for the second day, 0-1 g. thrice daily for the next four 
days (total course equals 2-7 g.). Mepacrine in the above dosage is no more 
toxic than 30 grains of quinine a day. Mild gastro-intestinal symptoms may 
be occasionally complained of, including nausea, abdominal discomfort and 
vomiting, but real idiosyncracy is very rare. Harmless and transient yellow 
staining of the skin may follow. With this dosage, toxic nervous features 
are not observed in healthy adults but if it be increased to a total of 2-0 g. 
in the first 48 hours occasionally toxic psychoses or transient convulsions 
may result. 

Mepacrine hydrochloride and atebrin musonate (0*125 g. equals 0*1 g. 
mepacrine hydrochloride) can both be used for intramuscular injection in a 
dosage of 0*2 g. and 0*25 g. respectively and repeated in four hours if necessary. 
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Indications for their use are similar to those for intravenous quinine therapy ; 
they should be replaced, by oral mepacrine medication as soon as possible. 

Pamaquin ( plasmoquine ; pr equine). This is synthetic quinoline deriva- 
tive synthetised by Schuleman, and shown by Roehl to destroy M.T. gameto- 
cytes but to have practically no effect on the schizonts of P. falciparum ; in 
B.T. and quartan infections it exerts lethal effects on both schizonts and 
gametocytes. As a gametocide, pamaquine in a dosage equal to 0-01 g. 
plasmoquine base or 0-02 g. plasmoquine napthoate thrice daily for three 
days, or 0-01 g. twice daily for five days, is effective. For this purpose it 
should be administered about eight to ten days after fever commences, for 
the gametocyte rise following the primary schizont wave generally begins 
about this period. Pamaquin is also advocated in conjunction with quinine 
or following mepacrine to reduce the relapse rate in benign tertian malaria. 
While it may have such action on certain Indian and Syrian strains of 
P. vivax, it failed to reduce the relapse rate in troops infected with New Guinea 
strains. When toxic symptoms appear, it is generally found that the dosage 
of 0’03 g. of plasmoquine base daily has been accidentally exceeded. Headache, 
colicky abdominal pain, and cyanosis caused by methsemoglobincythaemia 
may follow pamaquin administration. Toxic hsemoglobinuiia has also been 
described ; it has to be differentiated from blackwater fever in which no 
methsemoglobin is formed within the corpuscle. 

General treatment. — Rest in bed is essential during the febrile period, and 
is advisable for three days after the temperature reaches normal or longer 
in cases with primary M.T. fever, or in those with persisting tender enlarge- 
ment of the spleen. A suitable aperient, such as magnesium or Bodium 
sulphate, is administered at the onset of fever and should be repeated daily 
if necessary, as constipation should be avoided. During an attack of ague, 
hot drinks and plenty of blankets are necessary in the cold stage. Cold drinks, 
an ice cap, and an aspirin-phenacetin mixture decrease discomfort in the hot 
stage. When the temperature exceeds 104° F., tepid sponging is indicated. 
Drinks should be sweetened with sugar (4 oz. daily). In the sweating stage, 
hot drinks are indicated, and bedclothes and pyjamas require changing. 
During convalescence, a well-balanced diet is essential. A tonic mixture 
containing iron (Ferri. sulph. grs. iii.) is advisable thrice daily if there is 
anaemia, and, if it be severe, blood transfusion will accelerate convalescence. 
When malaria is the cause of the anaemia, administration of anti-malarial 
drugs is followed by a specific recticulocytosis reaching a maximum some 
seven to ten days later and, provided that diet is well balanced and adequate 
in vitamins and blood-forming constituents, blood regeneration is rapid. 

Combined treatment. — A rational treatment for Europeans infected with 
M.T. is as follows : (1) Quinine sulphate mixture (10 grains) three or four 
times daily for three days. (2) Mepacrine, 0-2 g. thrice daily on the fourth 
day, followed by 0*1 g. thrice daily on the fifth, sixth, seventh and eighth 
days. (3) Pamaquin, plasmoquine base 0-01 g. twice daily and 0-1 g. mepacrin 
once daily from the ninth to thirteenth day inclusive. (4) A maintenance 
dose of mepacrin (0T g. daily) for four weeks, co mm encing on the fourteenth 
day of treatment. 

This treatment is well tolerated, ensures effective schizonticidal action and 
complete destruction of gametocytes. It will cure malignant tertian malari a 
in the vast majority of cases, prevent the patient becoming a carrier, and 
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elimina te the risk of subsequent blackwater fever unless, of course, reinfection 
occurs. In benign tertian malaria, fever is rapidly controlled but the final 
results differ according to the strain of P. vivax, the relapse rate varying from 
30 to 95 per cent, in different countries. 

Sinton and others have found that for some strains of P. vivax a combined 
course of quinine (10 grains thrice daily) and pamaquin (0*01 g. plasmoquine 
base thrice daily) for ten consecutive days is the most effective means of 
curing benign tertian relapses. 

Treatment of acute 'pernicious malaria . — In all cases of hyperinfection or 
in which clinical manifestations suggesting acute pernicious malaria are found, 
quinine bihydrochloride (grs. x) should be administered immediately intra- 
venously, and this may be repeated in four to six hours. A total of 30 grains 
intravenously in the first 24 hours should not be exceeded. Oral quinine 
sulphate (40 grains daily) should be substituted as soon as the patient can 
swallow and be continued for three days ; thereafter combined mepacrine- 
pamaquin treatment as described above should be continued. In cases in 
which coma persists or improvement is not noted despite intravenous quinine 
medication, an intramuscular injection of mepacrin hydrochloride (0-2 g.) or 
atebrin musonate (0-25 g.) is justified. The relative values of quinine and 
mepacrin in the treatment of cerebral malaria are not accurately known. 
Intravenous quinine therapy generally produces dramatic results, but at 
other times fails to save life. Intramuscular mepacrin therapy should be 
equally effective, but is handicapped by the fact that toxic nervous mani- 
festations occasionally follow high dosage, especially in acute pernicious 
malaria. 

Apart from the immediate administration of quinine by the fastest 
possible route, it is most necessary to prevent dehydration and to maintain 
an adequate blood volume by the intravenous injection of Buch fluids as 
(1) isotonic saline solution, (2) glucose 5 per cent., or (3) hypertonic saline 
containing calcium chloride (6 grains to the pint). These fluids may be given 
by continuous drip or intermittently. In cerebral malaria if the cerebro- 
spinal fluid is under increased pressure, the withdrawal of 10 to 30 c.c. may be 
followed by clinical improvement. When there are algid manifestations or 
the blood-pressure is unduly low, quinine bihydrochloride may with benefit 
be given in a pint of one of the above solutions rather than the usual 10 c.c. 
of isotonic saline. With malarial hyperpyrexia intravenous quinine and 
treatment, as in the case of heat stroke, are both essential. The naked patient 
is placed under a fan on a wire or rush mattress, and covered with a sheet 
which is kept continually moist by spraying with ice-cold water. The rectal 
temperature is carefully noted and hydrotherapy stopped when it reaches 
102° F. 

Patients with latent malaria should be warned against getting wet, 
prolonged immersion, exposure to cold, severe fatigue, alcoholism, and high 
altitudes (anoxia), as these factors tend to precipitate relapse. When a 
patient has to have an anoesthetic or an operation or fly at high altitudes, a 
course of suppressive mepacrin should be instituted. 

Surgical intervention is required in those cases in which there is rupture 
of the spleen or torsion of its pedicle. 
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BLACKWATER FEVER 

Synonyms. — Hsemoglobinuric or Melanuxic Fever ; Malarial Hemo- 
globinuria. 

Definition. — An acute complication of maligant tertian malaria, char- 
acterised by one or more intravascular hemolyses of considerable severity, 
hemoglobinuria, fever, vomiting, jaundice, and anemia. 

Aitiology. — Blackwater fever occurs •where malaria is hyperendemic ; it 
has a somewhat patchy distribution in tropical Africa, India, South-East 
Europe, especially Macedonia, South America, South-East Asia, New Guinea, 
etc. Native populations may enjoy apparent immunity, while colonists, 
imported natives and occasionally even visitors develop it. Children and 
adults are susceptible, and males more than females. Multiple attacks are 
common, and once a European has suffered from the disease he is well 
advised not to return to highly malarious areas. The malady is most 
frequent in residents of one to five years’ standing, but exceptionally it may 
supervene within three months. The latter cases are rare, and as they 
may be associated with hyperinfection in which 15 to 30 per cent, of the 
corpuscles are infected with P. falciparum, it is doubtful whether they should 
be classified as classical backwater fever or regarded as true malaria hsemo- 
globinuria originating as a direct parasitic effect on the corpuscle, such as 
occurs in monkeys infected with P. knowlesi. By far the majority of cases 
fall into a different category, in which parasites are either scanty or present 
in usual numbers at the onset of the attack. They practically all give a 
history of chronic malaria, often associated with irregular quinine intake, 
the rare exceptions being examples of latent M.T. malaria. 

The chief precipitating factor is the administration of quinine to a patient 
suffering from an ordinary attack of malaria fever. Blood examination may 
have revealed parasites of P. falciparum, while in others P. vivax, P. malarice 
or P. ovale may have been found ; even so, the available evidence entirely 
supports the view that to develop true blackwater fever a patient must be 
suffering from a latent or an overt infection with P. falciparum. This view 
has been strikingly confirmed by recent experiences with troops in New 
Guinea where blackwater fever has been very rare ; this is attributable to 
the fact that overt attacks of malignant tertian malaria were immediately 
cured by modem therapy, and regular suppressive mepacrine (0-1 g. daily) 
cured latent M.T. infections. 

Pamaquin (plasmaquine) may also precipitate blackwater, but mepacrine 
(atebrin) appears to have less tendency to do so. Various theories have 
been put forward to explain the hsemolysis. Some have ascribed it to a 
biological lysin, and others suggest it may have an anaphylactic origin or be 
caused by direct haemolytic action of an anti-malarial drug on the corpuscle. 
There is, however, no evidence of dermal hypersensitivity or of idiosyncracy 
to quinine, and no lysin has been demonstrated. Prehsemolytic swelling of 
the corpuscle has been demonstrated in attacks of hsemoglobinuria induced 
experimentally by giving quinine to a patient of blackwater fever diathesis 
suffering from M.T. malaria ; after cure quinine administration no longer 
produced hsemoglobinuria (Fairley and Murgatroyd). Recently Macgraith, 
Findlay and others have reported that (1) there is a substance in seru m 
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which normally inhibits a lytic agent produced in the tissues, and (2) the 
haemolysis of blackwater fever is caused by a reduction in the amount of 
this inhibitory factor in the presence of a normal concentration of lytic agent. 

Pathology. — Morbid anatomy. — The skin is jaundiced, the blood watery, 
and the serum sometimes tinged with haemoglobin, while malarial pigment 
may persist in the viscera although not in large amounts. The liver is 
enlarged and soft, the bile thick and tarry, the spleen big and its pulp almost 
diffluent, and the kidneys are dark, swollen and congested. Microscopically, 
hsemosiderin is found in the liver and spleen, in which malarial pigment may 
also be evident. Eosiniphilic granular debris blocks many of the renal 
tubules, and there is toxic degeneration and desquamation of the cells of 
the convoluted tubules. Cloudy swelling and necrosis of liver cells, especially 
in the centre of the lobule, may occur, while malarial pigment may be found 
in Kupffer’s cells. 

Clinical 'pathology. — Malarial parasites, which are present in blood smears 
at the beginning of the attack, are uncommon after 24 hours, and generally 
not demonstrable at autopsy. The urine shows albumin, oxyhsemoglobin and 
urobilin in excess ; methsemoglobin is generally also demonstrable. Bile is 
present only in the more severe cases, and ketones may also appear. The 
characteristic sediment consists of brown granular debris and granular casts. 
Bed blood corpuscles are scanty or absent. The plasma contains oxyhsemo- 
globin, and after some hours methsemalbumin as well. There is intense 
hyperbilirubinemia with an indirect van den Bergh reaction of 5 to 85 units ; 
immediate direct reactions may be observed in severe cases with toxic changes 
in the liver. The blood urea is markedly raised. Renal failure probably 
results from several factors, including decreased glomerular filtration pressure 
associated with vascular failure and hypotension, local interference with the 
renal blood supply to the tubules due to toxic vascular spasm, toxic changes 
in renal epithelium, and blockage of the tubules with pigmented debris. When 
only a limited number of nephrons are put out of action, urea retention leads 
to polyuria ; when a large proportion of the nephrons fail to function, oliguria 
or even anuria results. In the latter type of case renal acidosis may develop ; 
this is associated with lowering of the C0 2 combining power of the plasma, a 
decrease in serum calcium, and an increase in the blood phosphorus (Fairley 
and Bromfield). Anaemia is frequently profound, and in severe cases 50 per 
cent, of the corpuscles may be destroyed overnight. A study of the excretion 
curves of urinary haemoglobin shows that several distinct intravascular 
hsemolyses may occur. 

Results of Haemoglobin Disintegration. — In blackwater fever the circulating 
corpuscles are destroyed in situ , and frank haemoglobinaamia results ; hemo- 
globinuria ensues whenever the concentration of the extra-corpuscular 
hemoglobin exceeds the renal threshold. If the reaction of the urine be 
alkaline, generally red urine appears containing unchanged oxyhaemoblobin ; 
if the reaction be acid, much of the oxyhaemoblobin is converted into methaeno- 
globin and later acid hsematin, which is precipitated along with granular 
debris, causing a variable degree of blockage in the damaged tubules. Some 
of the circulating hemoglobin is absorbed directly by the reticulo-endothelial 
cells, with the production of hsemosiderin and bilirubin. The resulting hyper- 
bilirubinemia accounts both for the haemolytic jaundice and the pleocholia, 
which is responsible for the bilious vomiting and dark brown stools, while the 
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absorption of surplus stercobilinogen causes urobilinuria, especially in the 
presence of liver damage. Finally, any residual circulating haemoglobin is 
split into globin and reduced haematin (ferrous), which is oxidised to haematin 
(ferric) and unites with serum albumin to form methaemalbumin (Fairley). 

Symptoms. — No recognisable pre-blackwater fever stage exists, and the 
patient rightly thinks an attack of malaria is impending, for which appropriate 
treatment is taken. The onset, which generally occurs within 24 hours, but 
may be delayed for one to two weeks, is usually sudden, with chill and loin pain, 
but in mild cases red or black urine may be the first indication. A rise of 
temperature is almost invariable, rigor is common, and nausea, bilious 
vomiting and epigastric discomfort are characteristic. The urine, which may 
be reddish at first, generally becomes port-wine or porter-coloured, presenting 
the characteristics described. As the condition progresses, polyuria, oliguria 
or anuria may develop. Within a few hours yellowish discoloration of the 
skin and conjunctivas is apparent. This increases in intensity as hsemoglobin- 
uria continues, but only in the severest cases is bile found in the urine. The 
pulse is rapid and of low tension at first, and the blood pressure in severe 
cases is markedly depressed (S/D equals 80/50) at onset, though later it rises. 
There may be severe headache, photophobia, great restlessness, anxiety, 
pallor, cold extremities, and thready pulse occasioned by the rapidly develop- 
ing anaemia. Hiccough and Cheyne-Stokes breathing may also develop in 
severe cases. As many as 2,000,000 red cells per cm may be destroyed in 
24 hours. The spleen and liver are generally demonstrably enlarged and 
tender, and may cause discomfort ; the former decreases in size during the 
attack. Localised tenderness over the distended gall bladder may also occur 
and loin pain, due to renal involvement, is common. The fever at onset 
resembles a malarial paroxysm, is highest at first, becomes intermittent or 
remittent later, and generally declines in three to four days, as the vomiting 
subsides and the urine clears. Post-haemoglobinuric fever may appear after 
haemoglobinuria has ceased and persist well into convalescence. Hyper- 
pyrexia may develop, especially in the late phases of the disease, while some 
cases show a marked tendency to haemorrhages in the skin and the gastro- 
intestinal tract. Haemorrhagic rashes may even simulate the eruption of 
typhus fever. 

Several different clinical types are encountered : (1) Mild haemoglobinuria, 
especially common in children, in which blood pigment in the urine may only 
be found for some 4 to 24 hours. The haemoglobinuria associated with 
hyperinfection in adults who have only recently acquired M.T. malaria may 
fall into this category. (2) Severe haemoglobinuria, associated with the 
clinical features already described. These are separated into two groups : 
(a) the polyuiio type in which renal excretion is well maintained despite 
evidences of nitrogenous retention ; and (6) the oliguric and anuric types. 
Catheterisation at first shows small quantities of highly albuminous, perhaps 
bile-stained urine, followed later by complete suppression. Anuria may set 
in early, and is associated with a normal or subnormal temperature. Hepato- 
genous jaundice may also develop. Life may be prolonged for many days, 
and death may occur with renal acidosis and uraemia. Toxaemic features are 
common in both these types. (3) Intermittent hsemoglobinuria, in which 
blood pigment is present in the urine from time to time, while in the intervals 
it disappears entirely. In these cases the temperature may continue for 
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some time, post-haemoglobinuric fever is common, and icterus and anaemia 
are well marked. 

Complications* — Complications include anuria, post-hsemoglobinuric 
fever, anaemia, retinal haemorrhages, biliary colic, pigment calculi, and 
cholecystitis. 

Course and Prognosis. — About ten per cent, of cases relapse during the 
course of an attack (Ross). Convalescence may be prolonged, owing to 
anaemia and transient renal dysfunction, but there is no evidence that chronic 
nephritis results. The outlook depends to a considerable extent on the 
rapidity of the haemolysis and the quantity of Corpuscles destroyed. The 
mortality rate varies from 20 to 40 per cent., and though some cases are 
probably doomed from the onset, in others modern therapy favourably 
influences the course of the illness. Thus, in a recent series receiving large 
blood transfusions and alkaline medication the mortality was only 15-0 
per cent. Unfavourable features include rapidly increasing jaundice, grave 
anaemia, severe hiccough, anuria, and hyperpyrexia. 

Treatment. — Prophylactic. — The prophylaxis of blackwater fevef is the 
cure of M.T. malaria. As a result of measures designed to cure M.T. infections 
in troops in New Guinea, the incidence of blackwater was reduced to less 
than 1 per 3000 cases of malaria. In malaria patients in whom there is a 
previous history of blackwater fever, the urine should be made alkaline and 
mepacrine given in preference to quinine in treatment. 

Curative. — In most cases of blackwater fever parasites are not plentiful 
and rapidly disappear from the blood, and therefore specific drug treatment 
can generally be postponed until convalescence. If, however, hsemoglobiflUria 
follows intravenous quinine injections for hyperiflfection, aflti-mal&rial drug 
therapy should be continued and alkalies administered. In the absence of 
knowledge concerning the rational control Of haemolysis in blackwater fever, 
the therapeutic indications are to combat anaemia and heart failure Ofl the 
one hand, and renal acidosis and uraemia on the other, for these are the chief 
causes of death. Measures directed to these ends include absolute rest in 
bed, fluids by different routes, administration of alkalies, and blood 
transfusion. 

Blackwater fever patients should not be moved unless it is impossible for 
them to be treated where they are. Careful nursing is most important, and 
the patient should be kept recumbent throughout the illness. In collapsed 
cases with low blood pressure, early blood transfusion, warmth and elevation 
of the foot of the bed are advisable. The diet should consist of bland fluids, 
fruit juices and sweetened drinks ; later, milk, fruit jellies, junket and 
Benger’s are allowed. Copious fluids are given per os ; they should contain 
sufficient sodium bicarbonate or potassium citrate to combat acidosis and 
alkalinise the urine, provided this can be done without producing alkalosis. 
Once established, the alkaline reaction should be maintained until lisemo- 
globinuria has ceased, provided symptoms indicative of- alkalosis, such as 
muscular cramps, tetany and Trousseau’s sign do not supervene. Rarely 
alkalosis may develop while the urine is still acid in reaction ; estimations of 
the plasma bicarbonate afford valuable data in this regard and should be 
carried, out when practicable. Macgraith and Havard consider that if an 
acid urine persists after 20 grams of alkali have been given in the 24 hours no 
further alkali should be administered. 
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If vomiting proves troublesome, gastric lavage may be practised and 
fluids containing alkalies and glucose are given intravenously. In cases in 
which the urine is acid in reaction, one pint of bicarbonate of soda (150 grains 
to one pint) may be immediately injected intravenously. This solution 
should be sterilised by filtration or by adding the weighed bicarbonate to 
cooling boiled water, since boiling is liable to partially convert it into the 
toxic carbonate. Alternatively 10 c.c. of a saturated solution bf sodium 
bicarbonate and 10 c.c. of sodium lactate (four molaT) may be injected ; the 
latter ekerts a Mote delayed and sustained effect than does the more rapidly 
acting bicarbonate. Such injections may be repeated aS required. 

Apart from combating acidosis, it is important to present dehydration} 
assist the heart and maintain a good urinary output. For this purpose a 
sterile solution of five per cent, glucose should be given intravenously when 
required, either intermittently or by continuous drip ; as much as 2000 C.c. 
may be administered in 24 hours when fluid is not being taken satisfactorily 
per os. 

Blood transfusion is the best means bf combating anremia, anOxeemia and 
Circulatory failure, and it also assists in combating renal failure by increasing 
glomerular filtration pressure and decreasing local renal anoxia by increasing 
the flow of blood richer in red blood corpuscles. Up to two pints may be given 
intermittently as required, or better still, a reasonable blood fioUfit cah be 
maintained by continuous intravenous drip administration. When the 
haanolysis is severe and prolonged, or when the brnrOoglobinuria is of inter- 
mittent type, many pints of blood may be necessary. In the polyufic type, 
blood transfusion is a life-saving procedure but its effect in the anuric type 
is more uncertain, the renal damage often proving irreversible despite all 
treatment. One reason for this is that blood transfusion is not undertaken 
early enough, i.e. at the onset of the eatdio-vascular shock Which accom- 
panies any severe intravascular hsemolysis. 

In anuria hot fomentations or antiphlogistine to the loins, dfy cupping, 
and high colonic douches with hot saline (20° F„) should be instituted. The 
bowels should be kept open. Diuretics like caffein citrate, of even the 
mercurial diuretics (Neptal and Salyrgan), injected intravenously in doses 
of 1 c.c.} are worthy of trial. In addition to blood transfusion, intfavenous 
fluids, Sttch as 5 per cent, or 10 per cent, glucose, may be administered, but 
care has to be taken to avoid pulmonary - oedema and not tb Water-log the 
patient. These and similar measures should be given a thorough trial, for 
though many patients with anuria die, most unexpected recoveries db oCbilT. 

Convalescence . — Once hsemolysis has ceased, marked reticulocytosis, 
followed by rapid blood restoration, proceeds automatically in the well-fed 
European ; iron in adequate dosage is indicated in convalescence, and livfef 
extract or inatmite may prove necessary in peasant populations living on 
diets deficient in good animal protein. In all cases blobd transfusions are 
advisable if the rate of blood regeneration is Unsatisfactory. 

As mepabrine appears to have less tendency to induce blackwater attacks 
than quinine Or pamaquine, and as its prolonged use Will also cufe a high 
percentage Of M.T. infections, an intensive course of this drug should be 
given fdf sik days, followed by a maintenance dose of 0 ; 1 g. daily for one 
month, iii every case of blackwater fever. 
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LEISHMANIASIS 

Leishmaniasis is the term applied to a group of diseases caused by 
parasites of the genus Leishmania. Some of these are general . infections, 
others are local. Of the first, there is kala-azar due to Leishmania donovani 
(Laveran and Mesnil, 1903), and infantile or Mediterranean kala-azar, caused 
by L. infantum (Nicolle, 1908). Both morphologically and serologically they 
appear to be the same parasite, and there seems to be little reason for separat- 
ing them. Both Mediterranean and Sudanese kala-azar, however, are much 
more difficult to cure than the Indian type. Oriental sore, due to L. tropica 
(Wright, 1903), and American dermal leishmaniasis, due to L. braziliensis 
(Vianna, 1911), are generally regarded as distinct species, belonging to the 
second group. 

KALA-AZAR 

Definition. — Kala-azar, or black fever, is a specific disease associated 
with enlargement of the spleen and liver, anaemia, great emaciation and 
irregular fever of long duration, caused by the protozoon L. donovani, present 
in the blood and reticulo-endothelial cell system. 

^Etiology. — The disease has definite geographical limitations, being 
commonest in India, Assam and the Mediterranean littoral, 90 per cent, of 
these cases occurring in children ; it is also found in China, Indo-China, 
the Sudan, Abyssinia, Russian Turkestan, and Mesopotamia. Natives 
appear more susceptible than Europeans, probably owing to different habits 
of life. In Assam villages the introduction of an infected case generally 
precedes other cases, and often it appears to be a house infection (Rogers). 
Children and young adults are specially liable, and males appear more 
susceptible than females. In the Mediterranean area very young children 
and dogs suffer from kala-azar, whereas in India and North China the 
disease occurs in older people and rarely in dogs. 

The non-flagellate stage of the parasite is a small oval body, 2 to 5 p 
long by 1 to 2 /x broad, containing (1) a large round laterally placed nucleus 
(macronucleus or trophonucleus), staining bright red with Romanowsky’s 
stain ; and (2) a kinetoplast (micronucleus, centrosome) which is usually rod- 
shaped, stains a deep reddish-purple and has one end pointing toward the 
nucleus. It can be cultivated on rabbit-blood agar (N.N.N. medium) if 
grown for two to three weeks at room temperature (22° to 25° C.), provided 
the culture material has not been contaminated (Rogers). During growth, 
Leishmania bodies develop into leptomonads measuring up to 24 p in length, 
with a flagellum and centrosome at one end and a central macronucleus. 

This flagellate represents the stage attained in the insect vector — i.e. 
some sand-fly of the genus Plilcbotomus. If after an infective feed on blood 
containing L. donovani, the sandflies ( Phlebolomus argentipes) are nourished 
on raisins and not on blood, the flagellates rapidly multiply and fill the 
anterior portion of the stomach, block the pharynx, and extend forward to 
the buccal cavity and mouth parts. Blocked sand-flies cannot ingest blood, 
and in an effort to do so discharge flagellates into the skin. Highly successful 
experimental transmission to mice, hampsters and man has recently been 
reported by Swaminath, Shortt and Anderson using blocked sand-flies, and 
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the problem of Kala-azar transmission has at last been finally solved. The 
chief vectors are P. argentipes in India, P. perniciousus in the Mediterranean 
area, and P. chinensis in North China. Though viable L. donovani may be 
discharged from ulcers in the intestine, naso-pharynx or bladder of a kala- 
azar patient, it is most unlikely that man ever becomes infected except by 
sand-flies. 

Pathology. — Leishman-donovan bodies multiply by fission, and are 
found crowded together in endothelial cells of the blood vessels and lym- 
phatics, especially those of the spleen, liver, bone marrow and skin. They 
are also found in the mononuclear and polymphonuclear leucocytes in the 
blood. At autopsy emaciation is marked, the spleen and liver are generally 
enlarged, while dropsical effusions and intestinal ulceration may occur. 
The spleen is at first soft, pulpy and friable, and later it becomes hard and 
fibrous ; the capsule is thickened, and perisplenitis and infarcts may also 
be found. The liver is firm and friable, the capsule is thickened, and fatty 
degeneration and a nutmeg appearance are common ; cirrhosis may 
eventually result. The bone-marrow is generally red and soft, showing a 
decrease of fat. The mesenteric glands are often enlarged, presenting a 
central necrosis. The heart is dilated and flabby, while the enter-colon 
may show superficial or deep ulcerations ; the latter at least are of dysenteric 
origin (Napier). 

Symptoms. — The incubation period is probably from one to four months, 
but cases may occur 1\ years after exposure. The onset may be sudden, 
with fever simulating malaria or typhoid, or insidious. Often in febrile 
cases the diagnosis is not made until relapses occur and the more classical 
features of the disease develop. These may be classified as follows : 
(1) Irregular remittent or intermittent pyrexia, which, though not neces- 
sarily high, is characteristic. Periods of apyrexia spontaneously develop, 
and may lead to confusion with Malta fever. A double daily rise may occur 
in the afternoons and evenings, but this may also be noted in other diseases 
and is not pathognomonic. (2) Loss of hair and deepening colour or pig- 
mentation of the skin — hence the name black fever. (3) Anaemia, with the 
characteristic blood changes. (4) Rapid loss of weight and cachexia. 

(5) Splenomegaly, which may be the first sign or only be noted after one to 
two months of fever. In the early stages the spleen feels soft and doughy, 
but not tender ; later, it hardens and may reach very large dimensions. 

(6) The liver is generally palpable (88 per cent.), presenting a sharp lower 
edge. (7) Diarrhoea. There is a good appetite associated with poor digestion, 
which itself may lead to intermittent diarrhoea (Napier). If blood and mucus 
be present, intercurrent dysentery should be suspected. (8) Other features 
include night sweats, persistent irritating cough, palpitation, dyspnoea, low 
blood pressure, i.e. below 100 mm. of mercury, oedema of the extremities, 
and occasionally puffiness of the face. Amenorrhoea often develops, but 
conception may occur with congenital transmission from the mother (Low 
and Cooke). The blood changes, which include anaemia, leucopenia and 
reduction in platelet count, are due to replacement of both the leucoblastic 
and erythroblastic marrow by clasmatocytic tissue. The haemoglobin is 
often proportionally reduced, so that the colour index may equal 1*0 ; in 
other cases it is 0-7 or 0*8. The blood picture may show anisocytosis, poikilo- 
cytosis, polychromasia and normoblasts. The leucopenia is extreme, often 
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sinking to 2000 per cm ; in 80 per cent, of cases it is less than 4000 per 
c. mxn . The differential count reveals a relative increase in lymphocytes 
and monocytes, with a decrease in neutrophiles and eosinophiles. In some 
instances true agranulocytosis may develop. The coagulability of the blood 
may be prolonged, the calcium, blood sugar and serum albumin are reduced, 
and the total globulin content of the blood is raised, euglobulin increasing 
at the expense of the pseudo-globulin fraction. 

Complications and Sequelae. — Owing to debility and bone-marrow 
involvement with leucopenia, the resistance to bacterial infections is 
markedly decreased, and influenza, broncho-pneumonia, lobar pneumonia and 
tuberculosis are common causes of death ; otitis media and cancrum oris 
may occur, especially in children. Watery diarrhoea and intercurrent 
dysentery are frequent. Purpura, epistaxis, bleeding from the gums and 
melaena may be encountered. The sequelae include chronic splenomegaly 
plus severe anaemia, and cirrhosis of the liver, sometimes associated with 
ascites. Jaundice frequently appears within three months of treatment and 
may persist for several months. 

Post-kala-azar dermal leishmaniasis is being increasingly recognised. 
Areas of depigmentation appear about a year after antimony injections, 
and papillomatous nodules, in which leishmania can be found, occur the 
following year. A xanthoma-like condition is also described, but ulceration 
never occurs. Parasites aTe demonstrable in smears and culture, and 
apparently they are mainly confined to the skin, as splenic puncture generally 
yields negative results. The condition may also appear in persons who give 
no history of previous kala-azar or of treatment. When the face is affected the 
condition has to be differentiated from leprosy. In the Sudan, non-ulcerative 
papillomatosis and nodules of the skin are common in kala-azar patients. 

Diagnosis is generally dependent on the demonstration of L. donovani 
in smears from lymphatic glands, sternal marrow, the liver or spleen or 
cultures on N.N.N. medium obtained from the peripheral blood. Parasites 
are less common in the peripheral blood in Mediterranean than in Indian 
kala-azar. Aspirated material for microscopical examination must be 
collected in an absolutely dry syringe. Sternal marrow is satisfactory for 
microscopical examination or culture ; sternal puncture is free from the 
danger of haemorrhage and causes little pain. Enlarged lymphatic glands 
along the saphenous vein or elsewhere may be punctured with a dry hypo- 
dermic needle without a syringe, and the juice which enters the needle 
blown on to a slide and stained. 

The formol-gel or aldehyde test of Napier is of considerable value in 
the diagnosis of kala-azar, especially when the result is positive and associ- 
ated with a leucopcenia. The test is performed by adding one drop of com- 
mercial formalin (30 per cent, formaldehyde) to 1 c.c. of clear serum, which 
is immediately shaken and left at room temperature. When the reaction is 
positive the serum immediately becomes viscid, and within one or two minutes 
assumes a whitish opalescent appearance and sets so that the tube can be 
inverted without spilling. In from 3 to 20 minutes it forms a solid opaque 
coagulum like the white of a hard-boiled egg. For the first three months 
the reaction is of doubtful value, but after this it is generally positive. 

Kala-azar has to be differentiated from the febrile splenomegalies of the 
tropics, especially chronic malaria, undulant fever and enterio fever ; schisto- 
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somiasis, Banti’s disease and leukaemia must also be considered, and owing 
to the danger of haemorrhage in the latter disease splenic puncture should 
never be undertaken until blood examination has excluded it. In childhood 
Mediterranean kala-azar has to be differentiated from Cooley’s anaemia, 
commonly found in Greece, von Jaksch’s anaemia, and acholuric jaundice. 

Course and Prognosis. — Bentley showed in the Assam epidemics, prior 
to the introduction of antimony, that the disease lasted one to two years in 
chronic cases. The mortality rate, if untreated, is about 90 per cent. Inter- 
current disease, severe intestinal symptoms, and cirrhosis with ascites are 
of grave significance. Modern therapy generally results in recovery, pro- 
vided the condition is not too advanced and intercurrent disease absent. 

Treatment. — Prophylactic. — Segregation and treatment of the sick, 
and abandonment of infected houses and rebuilding at distances not less 
than 300' yards have been effective in India. Destruction of the sand-fly 
vector and of its breeding-places is indicated. 

Curative. — The patient is put to bed on a milk or light diet adequate 
in vitamins. Intercurrent disease and complications should receive appro- 
priate treatment. Three groups of specific drugs are in use, namely, the 
trivalent antimony compounds, the pentavalent antimony compounds, and 
certain aromatic diamidines recently introduced by Yorke and EwinB. The 
effects of specific drug treatment are to reduce the temperature to normal, 
decrease the splenomegaly and hepatomegaly, increase body-weight, and 
restore the leucocytes to normal numbers. Cure is indicated by an absence 
of clinical symptoms for six months, a negative aldehyde test, an increase in 
serum albumin associated with a decrease in total globulin involving the 
"euglobulin fraction, and a permanent disappearance of parasites. 

(1) Trivalent antimony compounds . — Antimony potassium tartrate or 
antimony sodium tartrate are administered intravenously, as described in 
the section on schistosomiasis ^p. 335), the only difference being that a 
longer course totalling some 40 to 60 grains is required. 

Antimosan has also been tried ; it is less toxic than tartar emetic but 
almost as slow in producing cure. 

(2) Pentavalent antimony compounds . — These are now rapidly replacing 
the trivalent antimony derivatives owing to their more rapid action, reduced 
toxicity and superior parasiticidal action. They include neostam, urea- 
stibamine, neostibosan, and stibosan. The adult dosage of the first 
two is 0-1 g. initially, 0-2 g. as a second dose, and 0-25 g. for each subse- 
quent injection. In the case of neostibosan and stibosan, an initial dose 
of 0-2 g., with subsequent doses of 03 g. is advised. Debilitated patients 
require small doses, while children, although tolerating proportionally larger 
doses than adults, should receive smaller initial doses. The length of the 
course varies from 10 to 15 daily injections. Toxic features include nausea, 
vomiting, giddiness, and more rarely diarrhoea, hepatitis and jaundice, and 
an anaphylaxis-like syndrome characterised by urticaria, puffiness of the 
face, and cardio-vascular collapse. The response of Indian and Chinese 
kala-azar to neostibosan is in most instances highly satisfactory, but Medi- 
terranean kala-azar requires at least three times as much of the drug to 
effect a cure. Sudanese kala-azar is even more refractory, and complications, 
such as intractable diarrhoea, haemorrhages, canorum oris and lobar pneu- 
monia, are particularly prone to develop. 
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(3) Aromatic diamidines . — The best known of these recently introduced 
drugs is stilbamidine (44 diamidine stilbene). The dosage and results vary 
with different types of kala-azar. In India Napier recently treated 100 cases 
with — 2 deaths ; 96 were cured, and 2 relapsed. Antimony resistant cases 
responded as favourable as ordinary ones. For adults the initial dose was 
0-025 g. injected intravenously, followed by increasing doses of 0-05, 0-06, 
0-075, 0-09-0-1 g. up to a maximum of approximately 1 mg. (0-001 g.) per 
lb. of body weight for both adults and children, the increase being governed 
by the reaction of the patient. The mean total dosage given in the ordinary 
case was about 0-6 g., while in resistant cases it was about 0-9 g. In Sudanese 
kala-azar the mortality rate of a recent series was 18 per cent. (Kirk and 
Sati). A much more prolonged treatment and far larger total dosage may 
be necessary in Sudanese as well as in infantile kala-azar of Mediterranean 
type. In a successfully treated child in Palestine the following dosage was 
given : two injections of 20 mg., seven of 30 mg., two of 35 mg., 61 of 40 mg., 
three of 45 mg., and 62 of 50 mg. (Total 5-7 g.). Except for two intervals 
of six days each, the treatment was continuous. Reactions of nitrosal type 
may prove troublesome following these injections ; symptoms include severe 
headache, giddiness, flushing, low blood pressure, parsesthesias, abdominal 
pain, and vomiting. Adrenalin (0-25 to 0-5 c.c. of 1/1000) intramuscularly just 
before the intravenous injection assists in controlling troublesome reactions. 

Solutions of stilbamidine and similar drugs should be freshly prepared 
immediately before each injection. It has been found that the unsaturated 
amidines lose their fluorescence, and become much more toxic and less 
effective therapeutically after exposure to light. A number of delayed 
deaths associated with acute yellow atrophy were reported following successful 
treatment in Sudanese kala-azar when old solutions of stilbamidine which 
had been exposed to light had been used. 

Peripheral neuritis is another toxic complication which may persist for 
many months and prove serious. The aromatic diamidines are undoubtedly 
toxic drugs and are best reserved for cases which have proved to be antimony 
resistant. 


AMERICAN DERMAL LEISHMANIASIS 

Synonyms. — Espundia ; Uta ; Pian Bois ; Pian Cayenne ; Forest 
Yaws ; Bosch Yaws ; Bubas Braziliana. 

Definition. — An infective granuloma due to Leishmania braziliensis, 
producing cutaneous nodules and ulcers on exposed surfaces ; the buccal 
and nasal mucous membranes may be extensively involved, and also the 
lymph glands and lymphatics. 

/Etiology. — The disease is found in South America, in Brazil, Venezuela, 
British and Dutch Guiana, Bolivia, Peru and Paraguay. It is specially 
frequent amongst wood-cutters and people living in forests. Sand-flies are 
almost certainly the transmitting agent. Morphologically, L. braziliensis is 
similar to L. tropica, but differs in the fact that it may involve mucous 
membranes. 

Symptoms.— -The incubation period is about two months. The lesion 
originates as an itching papule, which may develop into a blind nodule or 
may ulcerate, producing fungoid granulations. In 10-20 per cent, of cases, 
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ulcers appear at the margins of the mouth and nose, often subsequently 
involving their mucous surfaces, the larynx and nasal septum. Fever, joint 
pains and bronchitic symptoms now appear, but many years may elapse 
before the patient succumbs to interourrent disease or cachexia. 

Diagnosis. — Demonstration of the parasites, either in scrapings from 
the spreading margin of the ulcer or by culture, completes the diagnosis. 
Syphilis, rodent ulcer, leprosy and tuberculosis closely resemble the destruc- 
tive form of L. braziliensis, which, however, never involves bone . 

Prognosis. — This is only dangerous to life if the mucous membranes be 
involved (10 to 20 per cent.). If untreated, such patients die of intercurrent 
disease like pneumonia. 

Treatment. — This is similar to that outlined for kala-azar and oriental 
sore. A full course of tartar emetic, antimosan, or neostibosan should be 
given, and local treatment for the lips and nose instituted. 

ORIENTAL SORE 

Synonyms. — Aleppo Sore ; Baghdad Button ; Delhi Boil ; Biskra 
Button ; Ashkabad Sore ; Pendeh Sore ; Bouton d’Orient. 

Definition. — An infective granuloma of the skin and subcutaneous 
tissues caused by Leishmania tropica producing either a “ dry ” type or 
chronic papular lesion with late ulceration, or a “ moist ” type of papular 
lesion with early ulceration. . 

Aitiology. — Cutaneous Leishmaniasis is common in Mesopotamia, 
Arabia, Persia, Central Asia (Russian Turkestan), North-West Frontier of 
India, Asia Minor, Northern Africa, Egypt, the Sudan, Nigeria, Spain, 
Italy and Greece. 

The “ dry ” type is urban in distribution, occurring in cities like Baghdad, 
Delhi and Lahore. Practically nothing is known regarding its reservoir 
hosts, though, wherever it occurs, sand-flies ( P . papatasii and P. sargenti) 
are common. The remarkable development into virulent flagellates occurring 
in the mid-gut and extending forward into the proboscis after feeding them 
on oriental sores indicates that these insects are transmitters. The disease 
has also been transmitted by rubbing into the excoriated skin a saline extract 
of crushed P. papatassii sent from an endemic area. The disease is auto- 
inoculable, but not through the unbroken skin. It is possible that occasion- 
ally it may be transmitted by personal contact with an infected case. Dogs, 
cats, guinea-pigs and mice are susceptible. 

The “ moist ” type is rural, occurring in open or desert country. In 
Middle Asia the endemic foci are rural settlements adjoining the desert ; 
here desert sandflies (P. caucasicus and P. papatasii ) breed exclusively in 
the burrows of wild rodents (gerbils), which often have sores on their ears 
due to L. tropica. It has been conclusively proved that these infected gerbils 
serve as reservoir hosts for cutaneous leishmaniasis of “ moist ” type which 
is transmitted to man by sand-flies breeding in the burrows of these rodents. 

Pathology. — Infective granulomata are produced, sections showing 
atrophy of the epidermis, infiltration of the corium and its papillae with 
lymphocytes, plasma cells and macrophage endothelial cells containing 
L. tropica. If the nodule ulcerates secondary bacterial infection ensues, 
destructive and degenerative changes predominate, and leishmania become 
scanty. From the histo-pathological viewpoint acute and chronic oriental 
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kotos differ in the intensity and degree of the inflammatory prove.--*. In 
secondary lesions appearing later, the infiltration has a tuberculoid structure, 
with few or no parasites, while the keloid type may show epithelial celi 
nests. Unlike the American form the mucous membranes are rarely involved. 

Symptoms. — The incubation period for the “dry” type "with late 
ulceration is two to six months. The lesion commences as a small red papule 
which gradually enlarges, softens, and becomes purplish, glazed and scaly, 
being surrounded by a narrow dull red zone of inflammation. This mav 
remain as a sort of blind boil for a year or more before disappearing, or. 
especially if injured, it may become covered with a yellow crust nnd ulcerate 
in three or four months, the ulcer having well-defined rounded cdge.s nnd a 
granulation tissue base exuding thin pus. Under these circumstances there 
may be some enlargement of the neighbouring lymph glands (10 per cent.). 
The sores 11103* he single or multiple, ns man}* as 35 having been recorded, 
nnd arc common over exposed parts, cspeciall)* the hands, wrists, forearms, 
ears, nose, face, feet nnd legs. Parasites arc numerous in these lesions, nnd 
the virulence to mice is low. 

The “ moist ” form has a short incubation period of one to six weeks, 
and rapidl}* ulcerates in one to two weeks. Lymphnngitis is common (70 
per cent.), secondary bacterial infection frequcntl}* occurring. Parasites are 
scanty and the virulence for mice is high. The duration of the lesions is less 
than six months. 

Since infection or recovery from one form does not confer immunity to 
the other, it is probable that the two t}*pes of lesions are dependent on 
infection with different strains of L. tropica. 

Various other forms of dermal leishmaniasis due to L. tropica have been 
described. They include : ( 1 ) small firm discrete nodules occurring in the 
course of the 13’mphntics ; (2) warty or papillomatous outgrowths, which 
may resolve or ulcerate ; ( 3 ) lupus-like nodules, which may implicate the 
cheek ; and ( 4 ) a keloid form characterised by raised, shiny soft masses of 
infiltrated tissue covered by pinkish Fkin which gradually resolve without 
ulceration. 

Diagnosis. — This is dependent on demonstrating the parasite. If 
ulceration has occurred, the skin at the edge of the ulcer should be sterilised 
with iodine, allowed to dry, punctured with a glass pipette, nnd the material 
so obtained inoculated on to N.N.N. medium. Bacterial contamination 
prevents growth. Direct microscopical examination of this material often 
shows It. tropica in the endothelial cells. 

Prognosis. — The condition is practically never fatal even when un- 
treated, but under these circumstances it may last 18 months, after whieh 
the patient generally possesses an immunity. 

Treatment. — Piiorirvi.AOTic. — Sand-flies arid their breeding-grounds 
should be eradicated. 

Cuhative, — In cases which have been secondarily infected, hot boracic 
fomentations or antiseptic dressings should bo applied until Ecpsis is con- 
trolled nnd the crusts separate. Such forms of treatment ns carbon dioxide 
mow, X-ray, radium, zinc ionisation nnd diathermy arc advocated, ns well 
ns local applications of ointments containing methvlene-bluc, iodoform, 
salicylic acid, protargol or rivanol. Good results have been claimed for 
ori-ol ointment containing berberine sulphate, nnd dianthrone (derobin. 
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cignolin) paint, applied with a camel hair brush and strictly confined to the 
ulcer surface by covering it with paraffin wax. Russian investigators advise 
infiltration with 5 per cent, mepacrine injected at several points ; later a 
10 per cent, mepacrine ointment may be used. 

Vaccines have their advocates. Tartar emetic intravenously, as given in 
kala-azar, is still wisely used, a total course of 20 to 30 grains being given. 
Neostibosan is also worthy of trial when multiple lesions are present. 


TRYPANOSOMIASIS 

A group of diseases caused by flagellate parasites of the genus Trypano- 
soma. In Africa, man may be infected with T. gambiense or T. rhodesiense, 
and in South America with T. cruzi. Trypanosomes also produce disease 
in animals, the most important being nagana affecting horses, dogs, cattle 
and wild game in Africa cansed by T. brucd, which is probably identical with 
T. rhodesiense. T. evansi produces surra and T. equiperdum dourine, the 
latter disease, like syphilis, being transmitted during coitus. 

AFRICAN TRYPANOSOMIASIS OF MAN 

Synonym. — Sleeping sickness. 

Definition. — This disease, transmitted by the bite of tsetse flies, is 
caused by T. gambiense (Dutton, 1902) or T. rhodesiense (Stephens and 
Fantham, 1910). After initial invasion by trypanosomes, blood infection 
ensues with adenitis, irregular remittent fever, rapid pulse, oedema and 
circinate erythematous rashes; later a meningo-encephalitis results with 
lethargy, mental and physical degeneration, tremors, shuffling gait, con- 
vulsions, coma and death. Mild cases, with headache and slight fever, are 
common. 

AEtiology. — The disease is limited geographically to areas where the 
tsetse fly abounds and occurs in Western and Central Equatorial Africa, 
including the Congo, Uganda, East Africa, Rhodesia, Nyasaland, etc. 
Natives and whites are both affected, and children and adults of both sexes 
prove equally susceptible. The two species of trypanosome are indis- 
tinguishable in human blood ; they possess a nucleus, a posteriorly situated 
blepharoplast and a flagellum. T. rhodesiense is identified by inoculating 
blood into white rats, when posterior nuclear forms develop ; this so rarely 
occurs with T. gambiense that the test is one of real value in distinguishing 
these two trypanosomes. Furthermore, T. gambiense manifests an uncertain 
pathogenicity to laboratory animals, and is relatively insusceptible to the 
action of normal human serum. Glossince take up trypanosomes from the 
blood during biting; these multiply in the gut and pass forward via the 
proventriculus and salivary ducts to the salivary glands, where further 
development ensues. Glossinse become infective in three to seven weeks and 
remain so for life ; they bite mainly in the daytime. T. gambiense, the central 
African type, is transmitted by 6. palpalis and G. tachinoides ; possibly 
the natural reservoir of infection is game, such as the reed and bush buck, 
etc., encountered near lakes and rivers by which these flies live, depositing 
their larvae in shady, sandy soil. T. rhodesiense , on the other hand, is spread 



282 


GENERAL INFECTIOUS DISEASES 


by G. morsilans and G. swynncrloni which arc widely distributed independ- 
ently of water. The reservoir of infection is the infected game of the area • 
Bruce identifies this disease with nagana and regards T. rhodcsicnsc as 
identical with T. bruca. As the pathology and symptomatology produced 
by the two African trypanosomes are similar they may be considered together. 

Pathology.— The lymph glands, which are at first swollen, congested 
and hiemorrhagic, later undergo degenerative changes and extensive fibrosis. 
Enlargement of the spleen due to lymphoid hyperplasia and proliferation of 
endothelial cells also occurs, while thickening of the capsule is common. 
In the late stages trypanosomes arc demonstrable in the intercellular spaces 
of the brain and cord, the microscopical appearances of which resemble 
those of mcningo-encephnlitis and meningo-myelitis. Mott has stressed the 
resemblance to general paralysis, perivascular lymphocytic infiltrations being 
invariable. Neuroglial cell overgrowth is also characteristic, and diffuse 
glial proliferation affects both the white and grey matter in the cord : the 
ganglion cells show chromatolysis of their nuclei, most marked in the cerebral 
cortex, and endothelial proliferation in the arteries may occur. 

Symptoms. — Two phases are recognised : (I.) a stage of trypanosome 
fever when the trypanosomes are demonstrable in the blood and gland juice ; 
(II.) the sleeping sickness stage when the cercbro-spinal fluid contains lympho- 
cytes, globulin and perhaps trypanosomes. The incubation period probably 
varies from one to three weeks, and occasionally an intense local reaction 
follows at the original inoculation site. In many respects trypanosomiasis 
resembles syphilis. (I.) Trypanosome fever . — This is invariably seen in 
Europeans, but not always in natives. Its main features are : (1) an irregular 
remittent or intermittent temperature low in the mornings, higher at night ; 
apyrexial periods may occur, lasting for weeks. (2) A low tension, rapid 
pulse of 100 to 120 per minute, which tends to persist despite a fall in the 
temperature. (3) An increase in the respiratory rate to 20 or 30 per minute. 
(4) Patches of circinate erythema, involving mainly the trunk. (5) Localised 
puffincss and oedema involving the feet, legs and face : the skin may he dry 
and irritable. (6) Polyadenitis : enlargement of the posterior cervical glands 
(Winterbottom’s sign) is very characteristic; the cpitrochlear, axillary, 
supraclavicular and axillary glands may also be involved ; they arc soft, 
clastic, not tender, and do not coalesce or suppurate. (7) An enlarged spleen 
which is generally palpable. (8) Deep hyperesthesia, especially over bones 
like the tibia and manifesting a definite latent period (KcrandcPs sign). 
Long latent periods of several months (rarely several years) may elapse before 
the central nervous system becomes involved, and probably some cases 
undergo spontaneous cure where the virulence of the trypanosome is low. 
Once the stage of sleeping sickness has become definitely established, the 
untreated patient rarely survives for longer than a year. (II.) blcrping 
sickness . — In the earliest phase the patient may complain of headache, lack 
of concentration, disinclination for work and insomnia, associated with low 
of weight, enlargement of lymphatic glands and slight tremor of the tongue. 
In the intermediate phase the countenance becomes sad, apathetic and 
morose, laziness and emotional instability increase, and the patient is a waj 
dropping off to sleep, even in tropical sunlight or when eating. T ic spcec 
becomes mumbled and slow, the gait shuffling, and fibrillary tremors of ic 
tongue, lips and hnnds develop. The reflexes are exaggerated and Kombcrg s 
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sign is present. In tlie final phase all these symptoms become more pro- 
nounced ; muscular weakness is extreme, saliva dribbles from the mouth, 
bed-sores and flexure-contractions may develop, the patient becomes 
entirely bedridden, and coma and convulsions generally terminate the 
picture. 

The classical picture of sleeping sickness described above represents 
that encountered in areas where the virulence of the trypanosome is high. 
Recent investigation has shown that in both East and West Africa many 
mild cases occur in which slight toxic features, such as headache and a little 
fever, are the only manifestations of the disease. Furthermore, people are 
known to have survived who have had the disease continually for 15 years 
or more. Lester points out that it is the severely infected patient, often 
with involvement of the central nervous system, who attends hospitals and 
dispensaries, and this has resulted in the commoner mild clinical infections 
remaining unrecognised. 

Complications. — Intercurrent infections like dysentery and pneumonia 
often cause death, and, as in syphilis, abortion and still-births are not infre- 
quent. Keratitis, iridocyclitis, and choroiditis occur, and during treatment 
with tryparsamide optic atrophy has to bo carefully watched for. 

Diagnosis. — Irregular fevers, especially if associated with cervical 
adenitis, should arouse suspicion in patients who have been exposed to 
infection, and under such circumstances laboratory assistance is invaluable. 
Autoagglutination of the blood is frequently observed. Trypanosomes may 
be found in thin or in thick blood films, or in smears from centrifuged citrated 
blood. Even more satisfactory is the method of gland puncture, provided 
the gland juice be aspirated in a dry syringe, when 87 per cent, of cases with 
adenitis show trypanosomes (Broden). Inoculation of white rats or guinea- 
pigs with blood or emulsified excised gland is also a very valuable procedure. 
Lumbar puncture is essential in later cases ; typically the cerebro-spinal 
fluid, which is often under increased pressure, shows an increase in globulin 
and lymphocytes, and later in medium-sized and vacuolated mononuclear 
cells as well. The advanced cases show counts of from 15 to 100 cells per 
c.mm. Trypanosomes are often difficult or impossible to demonstrate, even 
after centrifuging the fluid, and animal inoculation. 

Prognosis. — The prognosis is very hopeful in T. gamhiense, provided 
modern treatment be commenced before the central nervous system is 
involved : after this it is more doubtful, though many cases recover. T. 
rhodesiense is a far more virulent type of disease, and most patients succumb 
despite treatment. Europeans appear to recover better than natives, 
probably because they suffer less from intercurrent disease and are treated 
under better conditions. 

Treatment. — Prophylactic. — McLean, in East Africa, discovered that a 
population between 10-60 per square mile proved ideal for the spread of 
sleeping sickness, affording maximum contact between fly and man. By 
concentrating the population in certain areaB in Tanganyika sleeping sickness 
was practically eradicated. Destruction of reservoir vectors, i.e. big game, 
has not proved satisfactory. Removal of forest and bush for 15 feet around 
lakes and rivers is a valuable measure with 6. palpalis, but does not affect 
G, morsitans. Personal prophylaxis is important. White clothes are advis- 
able ; shorts should not be worn, and veils and gloves used when feasible. 
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Where possible travelling should he done at ni"ht. Duke slimvcl 

elimination, 2 grams of germnnin confers protection 
agamat cither T. gambiense or T. rhaicsicnse for at least three months 

CURATIVE.-Scvcral specific drugs arc of proved value in trypanosomiasis • 
. Suramm (Bayer 20o, germaniu), a complex organic urea compound 
—is injected intravenously m a dosage of 1 g. at. intervals of two or throe 
days until a total of 10 g. has been administered. It is especially useful 
m sterilising the blood in early cases of both T. gambiense and T. immense 
but tends to produce albuminuria and casts in the urine. The patient should’ 
be kept at rest in bed, and throughout treatment the protein content of tin- 
diet should be limited owing to toxic effects on the kidneys. 

(2) Tryparsamide (sodium N-phenylglycineamide-p-arsonate) is given 
intravenously at weekly intervals in doses of 20-40 mg. per kilo bodywoight 
(1 -5-3-0 g. for an adult) until a total dosage of 30 g. has been administered. 
Children receive relatively larger doses. Untoward symptoms are jaundice 
and the much dreaded optic atrophy which not infrequently supervenes; 
its onset may be indicated by failing vision or contraction of the fields of 
vision, flashes of light, ocular pain, lacrymation and photophobia. Many 
cases of total blindness have been recorded. The greater the changes in 
the cerebrospinal fluid the greater the tendency to optic nerve degeneration. 
Patients with damage to the optic nerve resulting from the aromatic arsenicals 
should receive a course of sodium thiosulphate, 10 c.c. of a 20 per cent, 
solution being given intravenously on alternate days. Although tryparsamide 
is less trypanocidal than orsaninc for trypanosomes in the circulating blood, 
it lias the advantage of acting on T. gambiense when the cerebral nervous 
system has become involved. It is not justifiable to conclude that cure 1ms 
resulted until the cerebrospinal fluid has remained normal for six months, 
and when lumbar puncture shows it to be abnormal after treatment another 
course of treatment must be instituted. 

(3) Orsaninc (Fouxneau “ 270 ”) is the monosodium salt of 4-acetyl* 
amino-2 hydroxyphcnylarsonic acid and is injected intramuscularly or 



effect in the mcningo-enccphalitio stage of the disease. _ # 

In Gambiense infections, Yorkc advocates orsaninc or suramin m early 
cases showing a normal ccrcbro -spinal fluid, while in later cases with a 
pathological cerebrospinal fluid n course of tryparsaniiite is ad ■vised after 
a few preliminary doses of orsaninc or suramin have been injected to product- 
peripheral sterilisation. 

In Iihodcsicnse infectious, early cases should be treated with suramin. 
Owing to the relative resistance of this trypanosome to the aromatic arsenicals 
the results with tryparsamide are much less satisfactory once there is patho- 
logical cerebrospinal fluid. The best results under these circumstances 
are obtained by combined treatment of suramin and tryparsamide. 'what- 
ever treatment is adopted, the patient's general health must be built up m 
every way and intcrcurreat disease eliminated. ... • , , 

Yorke and his colleagues have introduced three promismg^typanocidal 
aromatic diamidiuos which are given intravenously in a dosage o* ou-lOO mg. 
dailv for 8 to 1 2 davs for adults. In early T. gambiense infections the curative 
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properties of pentamidine and propamidine equal tliose of tryparsamide, 
whether the latter is given alone or preceded by antrypol, but stilbamidine 
is of less value. In later cases tryparsamide is much more effective than these 
diamidines (Laurie). For toxic reactions, see section on Kala-azar, p. 277. 

SOUTH AMERICAN TRYPANOSOMIASIS (H UMAN ) 

Synonyms. — Chagas’ Disease ; Coreotrypanosis ; Schizotrypanoso- 
miasis ; Brazilian Trypanosomiasis. 

Definition. — A disease occurring in parts of South America caused by 
the trypanosome, Trypanosoma cruzi (Chagas, 1909), which affects the 
muscles, myocardium and brain of man. 

./Etiology. — The disease, which has been recorded in several states in 
Central and South America, affects children and adults of both sexes. T. 
cruzi is a short, broad trypanosome (20 ji long) with a central nucleus and 
large, ovoid, posteriorly situated kinefcoplast. The disease is conveyed to 
man by certain reduviid bugs, of the genera Triatoma, Rhodnius and Eratyrus, 
which have imbibed trypanosomes during their meal of blood. After a de- 
velopmental cycle of 6-15 days, metacyclic trypanosomes are discharged 
in the excreta and infect man via lesions in the skin or mucous membranes. 
In Brazil the chief vector is Triatoma megista. The trypanosomes are found 
in the peripheral blood only for a short time after infection, after which 
they assume a Leishmanial form within the cells of different organs where 
they undergo division, and from time to time pass back into the peripheral 
circulation. Probably T. cruzi is a natural parasite of opossums and arma- 
dillos, and man is only occasionally and accidentally infected (Strong). 

Pathology. — The Leishmanial forms are found especially in the heart 
and voluntary muscles, also in the thyroid, supra-renals, ovaries, testicle 
and bone-marrow, where they multiply, causing cell destruction, cellular 
infiltration, hyperplasia of connective tissue and fibrosis. The central nervous 
system shows lesions resembling meningo-encephalo-myelitis. The spleen, 
liver and lymphatic glands are enlarged, and according to Chagas the thyroid 
is congested and perhaps goitrous. 

Symptoms. — Recent work has raised considerable doubt on the 
validity of many of the thyroidic features (cretinism, myxcedema, etc.) 
associated with the chronic phases of this disease ; Kraus attributes them 
to endemic goitre with superadded infection with T. cruzi. The incubation 
period is eight to ten days. The acute type occurs in infants of under one year 
and is characterised by fever with trypanosomes in the blood, enlargement of 
the spleen and lymph glands, puffiness and oedema of the face and swelling 
of the thyroid. A proportion of cases develop the picture of encephalo- 
meningitis and frequently die. The chronic type presents a symptomatology 
which up to the present has not been accurately determiner* ad?ive clinical 
groups have been described: (1) Pseudo-myxoedematou myxce- 

dematous ; (3) cardiac ; (4) nervous ; (5) chronic with sub'^ u Jj^ % ‘Yiifesta- 
tioua. Serious disturbance of heart rhythm and neurological"/,®., .^stations 
with paralysis probably result from intracellular invasion with i\ crUzi, but 
until more accurate information is available eliminating endemic goitre as 
an setiological factor little can be said on this phase of the disease. 

Diagnosis. — In the early acute stages this is made by finding the trypano- 
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somes m the peripheral blood, while occasionally puncture of the voluntary 
muscles may reveal the Leishmanial forms. Inoculation of guinea-pU 
fU i ’ f nd a rcI,ablc complement fixation reaction ha? b e »n 

fc Macbado and others, using extracts of hcavilv infected hear! 
muscle or cultured trypanosomes. 

Prognosis.-—The prognosis in acute cases, especially where the central 
nervous system is involved, is grave. 

Treatment. Prophylactic. — Destruction of the reduviid bug vectors 
by chemical means, fumigation, etc., is necessary. Better houses and the 

11 CO r\r a. * - 


AMCEBIC DYSENTERY 

Definition. — Amoebic dysentery results from infection of the colon 
with Entamoeba histolytica (Schaudinn, 1903), and is generally characterised 
by an afebrile diarrhoea, three or more voluminous stools containing brownish 
mucus and dark red blood usually being passed daily*-. Latency is a marked 
feature, relapses are frequent, while amoebic hepatitis and liver abscess 
not infrequently supervene. 

/Etiology.— This disease is mainly distributed throughout the tropics 
and sub-tropics, but occasionally occurs in temperate regions. Both 
sexes and all ages are liable, though it is less common in young children. 
E. histolytica gains access to the body in its cystic form via the mouth in 
drinking water or food, especially vegetables, contaminated by convalescent 
or contact carriers, while flics either directly or indirectly may convey the 
infection. The cysts pass through the stomach safely, after which the 
walls are dissolved by the pancreatic juice, aud the encysted amcebula* 
escape and ultimately invade the colonic mucosa. During this stage it is 
the large, actively motile, tissue-invading amoebae (20 to 30 y in diameter), 
containing ingested red blood cells, which are present in faecal mucus, but 
later, as the lesions become quiescent and begin to heal, prccystic arnffibai 
appear in the excreta, originating superficially by binary fission from the 
more deeply situated tissue-invading forms. Prccystic amoebae arc much 
smaller (7 to 18 y in diameter), Jess actively motile, contain no erythrocytes, 
and must be distinguished from E. coli. Different races of nmajbm gi\e 
rise to cysts of different size containing one, two, or four nuclei and the 
characteristic chromidial bodies ; they are met with in the faeces of chronic 

cases and carriers [vide p. 2SS). . . . 

Pathology —After passing into the glands of the large intestine, the 
tissue-invad : , JSi amoebic multiply, cause toxic degeneration of the lining 
cells, with 17/. 'tage of the tubules and the production of slightly raised 
yellowish nodules (Wenyon). Simultaneously, the inter-glandular con- 
nective -tissues are invaded, and a toxic, gelatinous necrosis is produced, 
characterised by an absence of polymorphonuclear leucocytes and occasion- 
ally by thrombosis of adjacent mesenteric venules. Small abscesses form 
which rupture, producing superficial ulcers with undermined edges. Inc 
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process now extends through the muscularis mucosas to the submucosa, 
larger bottle-neck ulcers sometimes resulting which are even an inch or more 
in diame ter, and are filled with mucoid material, cell debris and amoebae. 
The brown mucus and degenerated blood so characteristic of the amoeboid 
stool originate in such lesions. Following rupture of the primary ulcer 
others are similarly produced, the maximum involvement being in the 
caecum, ascending and sigmoid colon, which may be considerably thickened, 
and the rectum. Ulceration rarely extends above the ileo-csecal valve, and 
even in extensive colonic involvement the intervening mucosa does not 
generally appear inflamed. Frequently ulcers heal with pigmented scarring 
of the mucosa and thickening on the peritoneal surface, while in other 
instances ulceration extends to the muscular layers ; adhesions may form, 
and more rarely sloughing and perforation may lead to a fatal peritonitis. 
Secondary bacterial invaders probably play a prominent role in the develop- 
ment of extensive ulcerative and gangrenous lesions of this type. Invasion 
of the mesenteric venules may produce so-called hepatitis (miliary amoebic 
abscesses), or solitary or multiple amoebic abscesses of the liver, lung, brain 
and spleen, the chief pathological feature of which is the presence of tissue- 
invading amoebse in their non-fibrous necrotic walls. 

Symptoms. — The incubation period varies from three weeks to three 
months. The onset is generally insidious, commencing with an afebrile 
diarrhoea ; later, three or four bulky, fetid stools containing brown mucus 
and degenerate blood may be passed daily. Occasionally the onset is acute, 
as in bacillary dysentery, with fever, pain, griping and purging associated 
with the frequent evacuation of bloody, brown, mucoid Btools containing 
E. histolytica ; tenesmus occurs if the rectum be involved. As the condition 
progresses considerable weight is lost, the skin becomes dry and earthy brown, 
and anorexia, dyspepsia, anaemia of secondary type and a mild neutrophil leuco- 
cytosis may develop. Examination often reveals thickening and tenderness 
of the colon, especially of the caecum and sigmoid. Tenderness and enlarge- 
ment of the liver and abnormal physical signs at the base of the right lung 
should also be sought for. Sigmoidoscopy generally shows the typical amoebic 
lesions ; in the early stages small superficial yellowish nodules and petechial 
haemorrhages may be noted, while later painless yellow ulcers surrounded by 
zones of hyperaemia appear ; scrapings reveal large tissue-invading E. histoly- 
tica. As a rule the intervening mucosa appears normal, but occasionally a 
generalised proctitis may be observed winch completely clears up. under 
emetine treatment. 

Patients from the tropics may give no history of dysentery yet cysts of 
E. histolytica are found in the stools. In this group recurrent abdominal 
pain is sometimes complained of, and physical examination may reveal 
localised tenderness over the caecum, the transverse colon or the sigmoid. 
Nausea, flatulence and constipation are common, and a few complain of 
diarrhoea. Sigmoidoscopy reveals no abnormality. Appendicitis, chole- 
cystitis, gastric or duodenal ulcer, gastritis, or diverticulitis may be sus- 
pected ; yet treatment with emetine-bismuth-iodide which results in the 
disappearance of cysts from the fasces is not infrequently followed by the 
amelioration of gastro-intestinal symptoms and under such circumstances 
they can with reasonable justification be regarded as of amoebic origin. 
Many other cyst carriers from the tropics, however, complain of no symptoms 
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whatever, and in the absence of a history of dysentery or recurrent diarrhuM 

Unce f am 1 "' icthor E - 1li stohjlica is living on bacteria in the lumen 
of the gut as a harmless commensal, or has invaded the bowel vrall withou* 
producing macroscopic lesions mid clinical symptoms. Such individual*! 
constitute a potential source of danger to the community, may develop liver 
abscess later and are better treated once a definite laboratory diacnods lm 
been made. * t 

Complications. — Post-dyscntcric adhesions, retro-colic abscess, intestinal 
hremorrhage and perforation with peritonitis may result by an extension 
of the ulcerative process. Perforations are not infrequently multiple, and 
are often associated with extensive gangrene of the bowel waif. The appendix 
has been found involved in 7 per cent’ of cases. Amoebic hepatitis associated 
with fever, enlarged tender liver, shoulder pain and Icucocytosis, and respond- 
ing satisfactorily to emetine injections, is not infrequent, while liver abscess, 
often accompanied by rigora, sweating and involvement of the right base of 
the lung, may develop. If unrelieved the abscess may burst into the pleura, 
pericardium, stomach, or large bowel, etc., according to its anatomical 
situation. More rarely, aincebiasis of the brain, spleen, seminal vesicles and 
testicle has been recorded. Amoebic ulceration of the skin and subcutaneous 
tissues may develop around the sinus associated with a liver abscess, a 
colostomy wound or amoebic lesions involving the amis. Occasionally an 
amoebic granuloma may form in the rectum, closely simulating carcinoma. 

Course. — The majority of cases run a chronic course, and even without 
specific treatment the tendency for amoebic dysentery is to improve tem- 
porarily, but relapses are frequent and very characteristic of the disease. 
Latency is marked, and contact carriers arc frequently encountered who 
never suffered from dysentery. 

Diagnosis. — The diagnosis is made by finding the large invnding-tissuo 
amoeba) in the fresh mucus in acute cases, and the precystic forms or cysts 
in the faeces of chronic cases and carriers. Four other forma of amccbie, 
non-pathogenic to man, occur in the faeces, namely Entamoeba colt, Endo- 
Umax nana, Iodamccba butschlii and Dicntamaiba Jrayilis ; these have to he 
differentiated from the tissue-iuvading and precystic forms of E. histolytica 
in focal examinations. Not infrequently, scrapings obtained during 
sigmoidoscopy reveal amoeba? despite previous negative reports on the 
foccB, and in any case of doubt instrumental examination should be carried 
out. Cytologicaily fewer pus cells are present in amoebic exudate than in 
bacillary dysentery, and Charcot-Lcydcn crystals also not infrequent } 
X-ray examination after a barium enema eliminates many otix'r 


lesions entering into the differential diagnosis, while m distinguishing 
malignant disease, chronic bacillary dysentery, ulcerative colitis, bilharzinl 
and balantidial ulcerations of the colon from chronic aincebiasis, sigmoitio- 
scopv, reinforced by laboratory methods of examination, becomes indis- 
pensable. A complement fixation reaction has been perfecte J ■ 
using an alcoholic extract of cultures of E. histolytica as antigen, u 1 
is not vet suited for routine diagnosis. . f 

Prognosis. — With modern methods of treatment uncomplicated cm 
amoebic dysentery almost invariably recover, and a large proportion 
permanently curable. The prognosis is naturally more serious where c - 
plications like liver abscess exist, and here one or more aspirations com n 



AM(£BlC GYSENTEtlY 289 

with adequate emetine therapy generally suffice, unless secondary bacterial 
infection has ensued. Colonic perforation with peritonitis is frequently, 
and brain abscess invariably, fatal. 

Treatment.— Prophylactic. — As the disease is acquired by faecal con- 
tamination of food and water, it becomes important to ascertain that personal 
servants and cooks are not carriers. Pood should be protected from flies, 
and measures should be taken to avoid contamination of water and uncooked 
vegetables. 

Curative. — Long before amoebic and baoillary dysentery were differient- 
ated, ipecacuanha was recogtdsed as effective in certain cases. Later* one of 
its alkaloids, emetine, was proved of great value by Rogers in India, and 
more recently other preparations, including bismuth-emetine-iodide, emetine 
periodide and auremetine, have been introduced. The toxic properties of 
emetine and its compounds should never be forgotten, and during intensive 
treatment it is essential that the patient be kept in bed on a simple, non- 
irritating, low-residue diet, milk being citrated to avoid clot formation. 

Emetine is indicated where the tissue-invading amoeb® have produced 
visceral complications like hepatitis and amoebic abscess, and also early during 
the acute primary attack. Emetine hydrochloride is injected intramuscularly 
or subcutaneously in one grain doses daily for a period not exceeding ten days 
in a normal-sized adult, but the dose should be decreased in debilitated persons 
and those of low body weight. Children receive a dose proportionaTto age, for 
those under three years never exceeding £ grain, and for those under six years 
| grain per day. Emetine is a muscle poison and, owing to the cumulative 
action of the drug, treatment should not be repeated within two to three 
weeks. Diarrhoea is commonly induced, and toxic symptoms include asthenia, 
cardiovascular depression, low blood pressure, tachycardia, extra systoles, 
extreme muscular weakness causing paresis or 'even paralysis of the limbs ; 
death may occur from cardiac failure, with paroxysmal tachycardia or 
auricular fibrillation. 

Emetine-Bismuth-Iodide (E.B.I.). — This drug is preferable to emetine 
hydrochloride in- chronic cases and carriers showing cysts, but it has the 
disadvantage of causing considerable nausea and vomiting, and is best given 
on an empty stomach late at night in gelatine capsules, four hours after the last 
feed. Phenobarbitone (gr. 1) is given half an hour previously when necessary. 
Nightly doses, of grs. 3, are given for 10 to 12 doses, the total course varying 
from 30 to 36 grains. During the course patients often lose weight, and 
usually there is a definite fall in blood pressure and slowing of the pulse. 
Emetine periodide (E.P.I.), in capsules in a dosage up to grs. 6 daily, for ten 
days, is also effective ; it tends to cause less vomiting than E.B.I. 

Garbarsone, which is a pentavalent arsenical, is a reasonably effective 
amoebicide for both vegetative forms and cysts, and is less toxic than stovarsol, 
which it has largely superseded. It does not, however, cure hepatitis or 
amoebic abscess. The drug is administered in tablets or pulvules containing 
0*25 g., one being given twice daily after food for ten days. Carbarsone can be 
used in ambulatory cases on a normal diet, and from these points of view 
possesses distinct advantages over the more toxic emetine preparations, 
though it is not as effective an amoebicide as E.B.I. 

Chiniofon . — Chiniofon (yatren) is sodium iodooxyquinolinsulphonate, 
and can be given by the mouth or as a retention enema. The adult dose 
10 
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is i to 1 g. of the powder in gelatine capsules thrice daily for ten da vs, repeated 
if necessary after a week’s interval. If given per rectum the bowel should be 
nrst washed out with one pint of 2 per cent, sodium bicarbonate solution 
to remove mucus, and an hour later 200 c.c. of a 2-5 per cent, solution of 
chmiofon is run into the rectum and retained for as long as eight hours if 
possible. Two somewhat similar preparations, vioform (40 per cent, iodine) 
and diodoquin (60 per cent, iodine) are widely used in America for oral treat- 
ment, but are too irritant for rectal use. Vioform N.N.R. is iodochlorhv- 
droxy-quinoline. A total dose of 15 g. administered orally in two courses of 
0-75 g. daily for ten days with a week’s interval is reported to be effective in 
clearing the stools of E. histolytica. 

Combined treatment . — An effective combination in chronic relapsing 
amcebiasis and cyst cases consists of a ten-day course of retention enemas of 
chiniofon in the morning and E.B.I. at night, followed by a ten-day course of 
carbarsone. During the latter period a liberal diet reinforced with vitamins i« 
advisable. The results of modern therapy are as a rule satisfactory, though 
relapses may occur, necessitating further courses of treatment, no matter 
what drag is used. This has been found to be the case in troops from Burma 
and elsewhere suffering from amcebiasis during the present war, when con- 
siderable numbers of selected refactory cases have returned to England. In 
certain of these patients presenting a palpable tender colon, an enlarged liver 
and gross ulceration of the colon, a preliminary course of penicillin (2 million 
units) and sulphasuxidine (60 g.) followed by a standard course of anti- 
amoebic treatment has been followed by most successful results (Biggnm and 
Drew). Temporary healing of amoebic ulcers may be sometimes observed by 
sigmoidoscopy to follow’ a course of sulphaguauidine or sulphasuxidine therapy, 
and it now appears probable that these drugs, and especially penicillin, can 
play a valuable role in such cases by eliminating secondary bacterial invaders 
and permitting a subsequent course of amoebicidal drugs to eradicate E. his- 
tolytica effectively. 

Surgical complications . — Emetine should always be given to relieve con- 
gestion in hepatitis and also in amoebic abscess before needling (Rogers). 
Open operation and drainage should be confined to abscesses secondarily 
infected with bacteria. Amoebic appendicitis is only part of an ainccbic 
typhlitis, and responds satisfactorily to emetine. Perforation is almost 
invariably fatal, even when immediately operated oil. 

For Bacillary Dysentery, see p. 123. 


CILIATE DYSENTERY 

Definition. — An ulcerative condition of the colon caused bj Balantidium 

coli (Malmstrcn, 1857). . • 

/Etiology. — Human infections generally occur amongst . s o 

occupational contact with pigs, which also harbour tins cilia . - ■ 

been reported from Europe, America, Asia and Africa. The 
shaped, 50 to SO ,i long by 30 to 55 broad ; large and smaller forms are 
described. At its anterior end is the peristome; its inter 
sausage-shaped macronucleus, a micronucleus and vacuoles, win . . 

the wnole body is covered with longitudinal rows of cilia. Encys e , 
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50 to 60 /x long, also occur in the faeces. As healthy carriers are frequently 
encountered, it is possible that there is some secondary bacterial or other 
factor which determines the pathogenicity of Balantidium coli. 

Pathology. — The colon, and more rarely the ileum, show ulcers dis- 
tinguishable from amoebic lesions only by the demonstration of Balantidium 
coli, which is found both in the cavity of the ulcer and the surrounding 
submucosa ; it may also invade adjacent lymph glands, but not the 
liver. 

Symptoms. — In many cases the disease remains latent and symptoms 
are absent. In others the onset is insidious, with loose motions, later followed 
by sanguineous, mucoid stools typical of chronic dysentery ; anaemia 
may develop. Intestinal perforation has been reported, but never liver 
abscess. 

Diagnosis. — Sigmoidoscopy may show colonic ulcers, but diagnosis 
is dependent on demonstrating Balantidium coli or its cysts in the excreta, 
or in scrapings from the ulcers themselves. 

Prognosis. — The mortality rate including latent cases is about 7 per cent. 
(Walker), but in those showing active dysentery it may reach 29 per cent. 
(Strong). 

Treatment. — Most of the remedies tried have not been satisfactory. 
Aguilar advises restricting carbohydrates and increasing protein and fresh 
vegetables. Stovarsol in doses of 0*25 g. (4 grains) twice daily after meals 
for one week or carbarsone in a similar dosage for ten days holds out some 
prospect of cure. High colonic irrigation with solutions of iodine, quinine 
and silver nitrate have been recommended, but owing to the spontaneous 
disappearance of the ciliates from time to time the value of different remedies 
is difficult to assess. 


FLAGELLATE DIARRHOEA 

There are three common intestinal flagellates of man, Giardia intestinalis 
(Lambl, 1859) which inhabits the upper intestine, Trichomonas hominis 
(Lavaine, 1860) and Ghihmastix mesnili (Wenyon, 1910) found in the caecum 
and colon. Considerable controversy has arisen regarding their patho- 
genicity and, though admittedly they are more common in cases of diarrhoea 
than in healthy individuals, nowhere do they actually invade the intestinal 
mucosa. Encysted flagellates are frequently found in normal stools, and 
Dobell has pointed out that the free flagellate forms which are naturally 
adapted to a fluid medium only appear when the stools become liquid or 
loose. From a clinical viewpoint, however, Giardia intestinalis has some 
claim to pathogenicity. 

GIARDIA INTESTINALIS (Lambl. 1859) 

Synonyms. — Lamblia intestinalis ; Giardia lamblia. 

^Etiology. — This parasite inhabits the jejunum and duodenum and 
occasionally reaches the bile ducts. It is a pear-shaped flagellate (10 to 
18 fi long x 5 to 10 /a broad), possessing a concave sucker on its ventral 
surface, and in the encysted form may persist for many yearn in the faeces. 
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Ab with certain other flagellates decreased or absent secretion of hydrochloric 
acid in the stomach appears to predispose to infection, and after gastro- 
jejunostomy they may be found in aspirated gastric juice. 

Pathology. — In animals the glands of the small intestine may be found 
packed with giardia, and though they never cause ulceration or hicmorrhage, 
hyperinfcction may lead to surface irritation (Wcnyon). It is possible that 
in this fashion catarrhal enteritis results. 

Symptoms. — Though encysted forms arc often found in the ftecc 3 in 
healthy individuals, periodic attacks of diarrlicca may occur associated with 
the passage of large quantities of clear mucus or ochre-yellow stools in which 
enormous numbers of free flagellates occur. The demonstration of these 
flagellates in the bile by means of a duodenal tube docs not constitute 
evidence of pathological invasion of the biliary passages and gall bladder, and 
the present tendency to attribute all manner of symptoms to Ginrdin infection 
is to be deprecated. 

Prognosis. — This is good ; fatal cases in man are unknown. 

Treatment. — Mcpacrinc hydrochloride (atebrin) in a dosage of 0-1 g. 
t.d.s., p.c. for a period of five days generally eradicates Giardia infection 
permanently. 

N. Hamilton Faiiu.ky. 


F. RICKETTSIA DISEASES 

INTRODUCTION 

Rickcttshc arc small, non-motile, Gram-negative bodies usually less 
than 0-5 in diameter. They arc more or less pleomorphic, nnd arc found in 
both host tissues and arthropod vectors. They can only be cultivated in the 
yolk sac of the developing chick, nnd suspensions can also he ohtnined from 
the lungs of infected rats and mice. In tissue they arc mainly located within 
inesofhelinl cells, either in cytoplasm or nucleus. Ricketts (1909) first noted 
thc c c bodies in guinen-pigs and monkeys with Rocky Mountain spotted fever, 
and since then several varieties a fleeting man have been described. Thus, 
classical louse typhus is caused by Rickettsia proivazcln ; murine or flea 
1 vphiis by It. promizchi vnr. moosrri ; Rocky Mountain exnnthcmntic spotted 
fever by Dcrmaccntmrcnus rickcltsi ; tsutsuganiuslii disease by It. onnitnlis ; 
trench fever by If. quintana ; and " Q ” fever by If. burncli. , 

An ever-increasing number of tvphus-likc fevers is being described m 
different parts of the world caused by rickcttrins, and carried by arthropods 
like lice, fleas, ticks and mites in which rodents play an important role ns 
reri rvoirs of infection. They have been classified on a geographical basis, 
according to their insect vectors, or in terms of their agglutination reaction 
with OX'J, 0X19 ami OXK strains of Bacillus protcus. 

The following modified t able, published by t he Army Pathology Laboratory 
S rvic' (1911), Hiiinnaris-'- data regarding the Rickettsial diseases affecting 
man : — 



Disease. 

Rickettsia. 

Geographical 

Distribution. 

Insect 

Vectors. 

Possible 

Vertebrate 

Reservoirs. 

Exanthematic 

typhus. 

Rickettsia 

prowazeki. 

Europe, Abyssinia, 
North Africa, Bel- 
gian Congo, Asia 
Minor, Persia, 
North China, 
Mexico. 

Louse 

Pediculus 

humanus. 

Man. 

Endemic or 
murine 
typhus. 

It. prouxizeki var. 
mooseri 

(=J?.muricoia). 

Worldwide. 

Rat flea 
Xenopsylla 
cheopis. 

Rat 

(squirrel, 

shrew). 

Tsutsuga- 

mushi 

disease. 

R. orientalis ( = 
R. tsutsuga- 
mushi). 

Japan, Formosa, 
Malaya, Java, 

Sumatra, New 

Guinea, North 

Queensland. 

Larva of 
Trombicula 
akamushi 
(Japan) 

T. deliensis 
(India). 

T. fletcheri 
(New Guinea) 

Vole. 

Rat. 

Bandicoot. 

Trench fever. 

R.quinlana (= 
R. volhynica 
and probably 
R. weigli). 

North Africa. 

Louse 

P. humanus. 

Man. 

Rocky Moun- 
tain spotted 
fever 

(Eastern & 

Western 

forms). 

Dcrmacenlro- 
xenus rickellsi. 

U.S.A. 

Dermacentor 
andersoni, D. 
Yariabilis, 

Goats, hares 
and other 
rodents. 

Fievre 

boutonneuse. 

D. rickeUsi var. 
conori. 

Mediterranean 

zone. 

Dog tick. 
Rhipiceph- 
alus savg- 
ineus. 

Dog. 

South 

African 
tick typhus. 

D. rickelisi var. 
jnjperL 

South Africa. 1 

Tick. 

Ii mmaphysalis 
leachi. 

Dog? 

Sao Paulo 
rural typhus. 

D. rickeUsi var. 
brasiliensis. 

Southern Brazil. 

Tick 

Amblyomma 

cajennense. 

Opossum. 

Q fever. 

Rickettsia 
bumeti (=1?. 
diaporica). 

Australia. U.S.A. 

Ticks 

Hcemaphy salts 
lmmerosa, 
Dermacentor 
andersoni, 

D. occidental- 
is, Ambly- 
omma 

americanum 
Rhipicephalus 
sanguineus ? 

Bandicoot. 


1 Tick-borne typhus also occurs in Abyssinia and in Kenya where the dog tick 
Rhipicephalus sanguineus acts as vector. 
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Rickettsiae possess heat-labile and heat-stable antigens, and sera from 
typhus patients contain or may contain the two corresponding types of 
antibody. Though purified suspensions of rickettsise are now being used in 
agglutination and complement fixation tests for typhus, most pathologists 
have to rely on the agglutination test with Proteus OX antigens as the sole 
test available for routine diagnosis. 

The relationship, if any, between the rickettsias and the various strains 
of B. proteus which have from time to time been isolated from typhus cases 
and are agglutinated in different fashions by sera derived from typhus-like 
patients remains undetermined. 

The Weil-Felix Reaction . — Suspensions of 0X19, 0X2 and OXK strains 
of B. proteus are now employed in this agglutination test. Originally the 
reaction was carried out with living suspensions, but now the alcoholic 
method, which destroys the flagella and preserves solutions of “ 0 ” antigen 
for six months, is used. In general it may be said that 0X19 is the main 
antigen for louse and flea-borne typhus, OXK for mite typhus, while the 
sera from patients with tick typhus, as a rule, react in low titre to all three 
strains. Felix thinks the strain forming the main antigen for the tick-borne 
group has yet to be discovered. The serum from patients with “ Q ” fever 
does not react with any of these strains. 

For clinical purposes, a rising titre exceeding 1 in 125 may be taken as 
diagnostic. The test should be made as early as possible in order to estimate 
subsequent rises in titre. A significant rise is generally well established by the 
tenth day. The maximum titre of 1/1000 to 1/50,000 may not be attained 
until convalescence, after which the reaction weakens and gradually becomes 
negative. 

Though the Weil-Felix reaction is of little diagnostic utility during the 
first week except in louse typhus, and may occasionally fail to reveal agglutinin 
in significant titre in severe cases until convalescence is reached, it is a 
reliable test of very real clinical value. Non-specific stimulation of the 
proteus “ 0 ” agglutinin in other bacterial infections of man rarely occurs. 


FLEA TYPHUS 

Synonyms. — Murine Typhus ; Hone’s Disease ; Ship Typhus ; Typhus 
Murin ; Endemic Typhus ; Urban Tropical Typhus : Shop Typhus : XI 9 
Tropical Typhus. 

Definition. — A mild typhus-like fever, with a world-wide distribution, 
occurring in non-epidemic form, and caused by Rickettsia prowazeki var. 
mooseri. It is conveyed to man by the rat flea, Xenopsylla cheopis , from 
infected rats or other rodents which are natural reservoirs of the disease. 

/Etiology. — That some connection might exist between the handling of 
grain and rats was first suggested by Hone (1922) in South Australia. Dyer 
and others (1931) found that fleas collected from rats and injected into 
guinea-pigs produced the disease. Nicolle (1933) described the same disease 
under the title “ Typhus murin ” in sailors in French warships. 

R. proicazeki var. mooseri has a similar morphology to R. prowazeki, 
which causes epidemic typhus, and the Weil-Felix reaction with 0X19 strains 
is similarly positive in the two diseases. The two varieties of the disease can 
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be differentiated serologically only by complement fixation and agglutination 
tests with rickettsial antigens. They also differ in as much as R. prowazeki 
var. mooseri gives a positive scrotal reaction when inoculated into guinea- 
pigs. However, it has been found in Mexico that a strain which at first gave 
a negative scrotal reaction later gave a positive reaction after repeated passage 
through these animals. R. prowazeki and R. prowazeki var. mooseri may 
therefore be identical and epidemic typhus have a murine origin, the strain 
becoming ultimately modified by repeated passage through man. 

Brill’s disease is generally classified as murine or flea typhus, but Zinsser 
maintained as a result of investigations in the U.S.A. that it merely repre- 
sented recrudescences of latent louse-borne typhus in Russian and other 
immigrants who had suffered from epidemic typhus many years previously. 

Pathology. — Patients rarely die with flea-borne typhus, but there is 
no evidence that the lesions differ from those of mild epidemic typhus. In 
infected animals pathological changes are very similar to those caused by 
R. prowazeki except in the guinea-pig, where the scrotum becomes dusky 
red, swollen and inflamed, the tunica is thickened and may show haemorrhage 
and exudate, and the testicle is swollen. This is known as the Neill-Mooser 
reaction, and is feeble and inconstant with R. prowazeki. 

Symptoms. — The incubation period is generally 8 to 14 days. As a rule 
the onset is rapid, with chilliness or a mild rigor and moderate temperature, 
or it may start more gradually with irregular initial symptoms and slowly 
increasing fever. The fever lasts 7 to 14 days, the temperature falling by 
lysis. The face becomes flushed, the conjunctive are somewhat injected, 
and headache, pains in the back and cough, perhaps associated with pulmonary 
basal congestion, are commonly found. The rash usually appears about the 
fourth or fifth day, on the chest, abdomen and inner surfaces of the arms, 
extending later to other parts. It consists of rose red or dusky red macules, 
fading on pressure and, unlike classical louse typhus, petechias are uncommon. 
In dark-skinned people the rash may be so inconspicuous as to be missed 
altogether. 

Complications are few, but broncho-pneumonia and pleurisy with effusion 
may occasionally supervene. 

Diagnosis. — A history of association with rats, the mild nature of the 
illness and the strongly positive Weil-Felix reaction to OXI9 strain of 
B. proteus with negative agglutination to OXK and 0X2 antigens will gener- 
ally enable a diagnosis to be made, especially if the disease occurs in countries 
where louse typhus is not endemic. 

Course and Prognosis. — The disease runs a mild course, has a low case 
mortality rate (1 per cent, or under), and convalescence is rapidly established. 

Treatment. — Prophylaxis consists essentially in rat proofing, rat destruc- 
tion, and the avoidance of contact with rats. Experimentally induced 
immunity is good against the murine strains of Rickettsia, but owing to 
the sporadic nature and mildness of the disease large-scale vaccination is 
unnecessary. 

No specific curative treatment is known ; the measures adopted in louse 
and mite typhus are applicable. 
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MITE TYPHUS 

A number of varieties of mite typhus has been described due to the one 
virus, R. orientalis or R. tsutsugamushi. For many years the scrub or rural 
form of tropical typhus described by Fletcher in the Federated Malay States, 
and transmitted by Trornbicula deliensis from infected rats, was regarded as 
differing from tsutsugamushi disease inasmuch as there was supposed to be 
an absence of a primary lesion, lymphangitis and bubo. Lewthwaite and 
Savoor (1940) have now identified the two viruses, and shown that in rural 
typhus there may be either a persisting eschar or a fleeting papular lesion 
which often escapes recognition by its disappearance before the onset of 
other symptoms. The local lesion is common in the white-skinned European 
and rare in the dark-skinned Tamil. In Sumatra the pseudo-typhus of Deli, 
transmitted by Trornbicula deliensis from infected rats, is also identical with 
tsutsugamushi ; though the mortality is only 5 per cent, in the indigenous 
population, it may be as high as 40 per cent, in Europeans. Similarly, scrub 
typhus encountered in India, Ceylon, Burma, Indo-China, the Philippines, 
the Dutch East Indies, New Guinea and on the mainland of Australia in 
North Queensland is transmitted by larval mites, and the virus is identical 
with that of tsutsugamushi disease. A remarkable feature noted in New 
Guinea, as elsewhere, is the variable virulence of the virus, the mortality rate 
in different localities varying from 1 to 30 per cent. This variable virulence 
is probably dependent on different strains of the one virus, though the size 
of the infecting dose may also be a factor. 


TSUTSUGAMUSHI DISEASE 

Synonyms. — Japanese River Fever ; Mite Typhus ; Scrub Typhus ; 
Rural or Scrub Tropical Typhus ; Pseudo-Typhoid of Deli ; Sumatra Mite 
Fever. 

Definition. — An acute disease of the typhus group characterised by 
fever of two to three weeks’ duration, a primary sore or eschar associated 
with local adenitis, a maculo-papular rash, generalised lymphatic glandular 
enlargement, deafness, and symptoms of basal pulmonary congestion. It 
is caused by Rickettsia oiientalis and is transmitted from infected field mice 
(voles) or rats to man by the bite of certain larval mites of the genus Trornbicula. 

Tsutsugamushi disease has assumed greater importance of recent years 
because thousands of Allied troops fighting the Japanese have been infected 
in the jungles of Burma, Malaya, and the South-West Pacific. 

Aitiology. — In Japan the disease occurs commonly in the summer 
amongst harvesters handling the hemp crop in the Island of Nippon. Here 
the vole, Microlus montebelloi, is the reservoir host. Trombiculid mites pass 
through four stages in their development, but it is only the larval stage which 
can transmit infection to man. The rodent reservoirs in Sumatra, Malaya, 
and New Guinea, are rats, and, as in the case of voles in Japan, the red hexapod 
larvro (400 x 200 /i) are found inside the ears of their rodent hosts. The larval 
mite needs one feed on animal tissue-fluid for its metamorphosis, and is 
liable to get on to people.walking through the jungle, lying on infected ground, 
or sitting on logs. Having attached itself to the skin and fed, the engorged 
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larval mite drops off and passes through the nymph stage to become adult. 
The nymphs and adults feed exclusively on plant juices. The adults, which 
are only about 1 mm. long and 0-5 mm. wide, live in soil to the depth of a 
few inches, and presumably deposit their eggs on the ground, where a new 
larval generation hatches out. Larval mites live on the ground and in rotting 
leaves, but they may climb up a few inches on the stems of Kunai grass, etc., 
or even higher on to rotten logs when stimulated by the presence of man. 
Once the virus is acquired by a mite larva it can pass on continuously from 
the adult to the egg and larva, which transmits the disease at its next animal 
feed. Infected areas are patchy in distribution and often of small dimensions ; 
flooded country, the sites of old human habitations or camping grounds, 
especially if located near streams or at the junction of grass and jungle, are 
liable to be dangerous. It is important to demarcate accurately any area 
where the disease has been acquired, so that subsequent exposure of troops 
or civilians to infection may be avoided. T. akamushi transmits in Japan, 
T. deliensis in Malaya and India, and T. fletcheri in New Guinea. 

There is no necessary relationship between scrub itch and scrub typhus, 
as the species of trombiculid mite, such as T. minor , which produces the 
former may not be a vector of the latter. Some hours after being bitten by 
uninfected mites, hypersensitive persons develop itchy papules, which may 
vesicate and later become infected with pyogenic bacteria. Large numbers 
of these close-set lesions may be observed round the waist, or on the legs, etc. 
If an infected mite inoculates rickettsise while biting, a primary sore or eschar 
is liable to result, due to multiplication of these organisms in situ. 

Pathology. — The local eschar, with inflammatory enlargement of the 
regional lymph glands, petechial haemorrhages involving the serous mem- 
branes and alimentary tract, bilateral pulmonary congestion, generalised 
adenitis, including the tracheo-bronchial and mesenteric lymph glands, a 
flabby heart, with or without dilation of its cavities, and toxic spoiling of the 
kidneys and liver are typical findings at autopsy. The brain may show 
oedema, increase in the cerebro-spinal fluid, and congestion of the superficial 
cortical vessels. Occasionally thrombotic lesions, such as pulmonary 
infarction or femoral thrombosis, are encountered, but, unlike louse-borne 
typhus, widespread thrombosis of the peripheral blood vessels are rare, and 
rickettsiaa in the endothelial cells lining the blood vessels are exceedingly 
difficult to demonstrate. Histopathological findings include perivascular 
cell infiltration, extravasation of red blood corpuscle due to toxic spoiling of 
the endothelial cells lining the small vessels, and degenerative toxic changes 
in the parenchymatous cells of the spleen, liver and heart muscle. 

Symptoms. — A small papule may be evident some two or three days after 
the attachment of the larval mite to the skin. This either subsides or may 
develop into a typical eschar. At the onset of the fever the eschar is a small 
rounded or oval sore two to four mm . in diameter, surrounded by a raised 
dusky aerolar three to four mm. in width. There is a firmly attached necrotic 
centre, which later develops into a black slough ; this separates from the 
tenth day onwards, producing a punehed-out ulcer. Healing occurs in three 
to four weeks, leaving a pitted scar which is occasionally pigmented. Eschars 
are demonstrable in about 60 per cent, of European cases ; they are generally 
single but occasionally may be multiple, as many as six being recorded. The 
site of the eschar is largely determined by the type of clothing worn. With 
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open shirt, shorts and stockings the lesion appears on the neck or the calf at 
the upper margin of the stocking. When trousers and gaiters are worn the 
legs are rarely affected, the common site being the arms and axillae (30 per 
cent.), chest and neck (20 per cent.), and the thighs and buttocks (27 per cent.) 
(Williams, Sinclair and Jackson). 

Fever commences some 5 to 14 days after the bite (incubation period). 
The onset is generally sudden, with a rise in temperature (99° to 102° 3?.), 
malaise, headache, post-orbital pain, shivering, rigors, aching pains in the 
back and limbs, and perhaps vomiting. Occasionally there is a period 
with mild malaise and headache for two or three days prior to the onset of 
fever. 

In the typical case a high temperature is soon established — 103° to 104° F. 
being usual and up to 105° F. not uncommon. A four-hourly chart often 
reveals marked irregularities, the temperature being remittent, intermittent, 
or continuous. In some, the temperature is continuous with little tendency to 
remittency ; in others an intermittent type of temperature is common for 
the first 10 to 14 days, after which the temperature tends to become con- 
tinuous and subsides by lysis on the fourteenth to seventeenth day. Injected 
conjunctivse, a furred cracked tongue, anorexia and constipation are frequent ; 
and diarrhoea and abdominal distension occur in a few instances. Character- 
istic features appearing neaT the end of the first week include (1) generalised 
enlargement of the lymphatic glands, (2) a maculo-papular eruption, (3) 
pulmonary features, (4) mental symptoms, and (5) transient nerve deafness. 
During the second and third weeks prostration and mental symptoms increase, 
the early euphoria being replaced by irritability, sleeplessness, delirium or 
apathy, and drowsiness. The cough becomes increasingly troublesome, there 
is considerable loss of weight, tremor may be marked, and the superficial 
abdominal reflexes and knee and ankle jerks are decreased or absent. The 
heart sounds soften and in severe cases the blood pressure tends to fall 
markedly, the skin assumes a dusky hue, and the tissues over the ankles 
and sacrum may pit on pressure ; occasionally there is incontinence of faeces 
and urine, with increased risk of bed sores developing. The patient may die 
from peripheral circulatory failure or coma in the third week, or the fever 
may subside by lysis with drenching sweats and steady improvement. Though 
the febrile stage of the disease does not generally exceed three weeks, severe 
cases do occur where fever continues for four to six weeks ; in most of these 
there is some complication, such as an infected pulmonary infarct. In the 
average case the patient is normally well in six weeks and fit to resume his 
ordinary vocation within three months. 

In dark-skinned Asiatics the eschar is not readily demonstrable and the 
rash may be so inconspicuous that it passes unnoticed. Mild suff usio n of 
the eye, associated with photophobia, fever, mild cough, headache, deafness 
and slight enlargement of the glands may be the only noteworthy clinical 
features (Lewthwaite and Savoor). 

In the mild type the onset and course of the fever are similar, but mental 
changes are inconspicuous, the blood pressure is well maintained, eyansosis 
and ceclema of the feet are absent, and the pulmonary features are transient, 
ouch patients are well at the end of three weeks and fit to work in six to 
eight weeks. 

In the ambulatory type symptoms are so mild that the patient does not 
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feel sufficiently ill to take to bed ; positive agglutination reactions are the 
only criterion of diagnosis in such cases. 

Special Features . — The characteristic eschar has already been described, 
but certain other features call for more detailed description. 

(1) Adenitis . — By the fifth day there is often slight or moderate enlarge- 
ment of the lymphatic glands, which are discrete, elastic and firm. The 
axillary, and superficial and deep inguinal glands are commonly affected, 
the cervical and epitrochlear glands less frequently. The most marked 
enlargement is found in the regional lymph glands draining the eschar, but 
even here tenderness is not marked unless secondary infection has supervened. 

(2) Fash . — Some 50 to 70 per cent, of European patients develop a 
maculo-papular rash, fading on pressure. Macules first appear on the chest 
and abdomen from the fifth to eighth day, soon become slightly raised, 
assuming a maculo-papular appearance, and within 48 hours may spread 
to the face, neck, arms, palms of the hands, trunk, thighs, legs and soles of 
the feet. When fully developed these maculo-papular lesions have a diameter 
of from 2 mm. to 1 cm. and a dull red appearance ; they commence to fade 
within four to five days and have usually disappeared by the fourteenth day 
of the disease. Macules may occasionally be observed on the soft palate. 
Sometimes the papular element may be lacking, and the small closely packed 
macules then simulate the rash of dengue or measles. In fatal cases the rash 
occasionally becomes petechial (Williams, Sinclair and Jackson.) 

Pulmonary Features . — Cough is common early in the disease, and rales 
nnd rhonchi are frequently noted. Chest pain is not uncommon. Signs in 
the lungs appear from the seventh day onward, but in milder infections 
these features are transient and do not progress as in the seriously ill, in 
whom dullness, diminished vesicular murmur, abundant crepitations, rales 
and rhonchi are audible over both lower lobes. These features are accom- 
panied by the development of cyanosis of the lips and an increased respiratory 
rate to 40 or thereabouts. Mouth breathing is frequent, and there is an 
irritating cough, with tenacious white or blood streaked frothy, non-purulent 
sputum. In cases which recover these abnormal chest signs begin to disappear 
at the end of the third week. 

Nervous System . — Mental features are common in the seriously ill patient. 
During the first four days the mental state is generally normal, any change 
noted being towards euphoria or apathy. From the sixth to tenth day ill 
patients show more pronounced changes. In some the initial euphoria 
increases, and restless irritability, toxic confusion, insomia and delirium 
supervene. Others become atonic, apathetic, drowsy and stuporous. Coma 
not infrequently precedes death. With clinical recovery, the mental state 
returns to normal. 

Neurological features include nerve deafness, tremor, photophobia, 
tinnitus, panesthesin, hypertest hesia, neuritic pains, depressed superficial 
and deep reflexes, and urinary incontinance and retention. Nerve deafness, 
which is a characteristic feature, is generally bilateral. It appears about the 
fifth day and rarely lasts longer than a week, permanent deafness being very 
rare. Headache and neck stiffness may be associated with increased cerebro- 
spinal fluid pressure. 

The cerebro-spinal fluid is often normal, but may show increased lym- 
phocytes, increased protein, and decreased chlorides. These changes are 
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most commonly found about tbe tenth day, disappear with recovery, and 
are not necessarily related to neurological complications. 

Laboratory Findings . — The serum gives a positive agglutination to Proteus 
OXK suspensions, not to 0X19 or 0X2. The agglutinin commences to 
increase about the seventh day, reaching a maximum titre about the twentieth 
day. For this reason it is sound practice to examine the blood at weekly 
intervals, commencing during the first week and keeping some of the first 
serum for subsequent tests. If a rise in the agglutination titre of at least 
100 per cent, is established in successive specimens, the increase in antibody 
content is probably significant. In cases in which only one test is done, an 
arbitary minimum diagnostic titre of 1/125 can be provisionally accepted as 
diagnostic of an active infection ; but, as Felix points out, suspensions of 
Proteus OXK are more susceptible to non-specific “ normal ” agglutination 
by sera from man than are suspensions of 0X19 and 0X2, and for this 
reason additional caution is necessary in making a diagnosis on the basis of 
a low titre agglutination reaction. 

The leucocyte count varies within fairly large limits, and neutropsenia 
is not uncommon. During the first nine days the count tends to be of low 
normal type, i.e. 4000 to 7000 cells per o.mm. ; later it increases. The 
lymphocytes are on an average below 2000 per c.mm., but increase later in 
cases which recover; in fatal cases the count frequently remains below 
2000 per c.mm. (Williams, Sinclair and Jackson.) 

Anaemia is not a marked feature, and when it occurs is of ordinary 
secondary type. Haemoglobin may be decreased by 2 to 3 gms. per 100 c.c., 
with an equivalent reduction in erythrocytes. Mild albuminuria is the rule, 
and in severe cases this increases and hyalo-granular casts appear. 

Complications. — These include parotitis, broncho-pneumonia, pleurisy 
with effusion, and infarction. Infarcts may become secondarily infected 
and lead to lung abscess. Femoral thrombosis may develop in the second 
or third week, and suppuration may occur in the course of the vein. Eye 
complications include conjunctival haemorrhage, retinal haemorrhage, and 
rarely thrombosis of the retinal artery with amblyopia. Epistaxis and 
bleeding from other mucous membranes rarely occur. Other vascular 
accidents include subdural haemorrhage and intra-cerebral haemorrhage with 
hemiparesis. Paresis and paralysis of different types may develop ; these 
include ulnar paralysis, nerve deafness, facial paralysis, paralysis of scapulo- 
humeral type, and paralysis of the phrenic nerve, with paradoxical move- 
ment of the diaphragm demonstrable by radiological examination. Cardiac 
complications are uncommon, but tachycardia of nervous origin may be 
observed in a proportion of convalescent patients. This soon disappears if 
no notice is taken of the condition, but if the attention of the patient be 
riveted on it by frequent cardiac examinations and over-anxiety on the 
part of the medical attendant a cardiac neurosis may result. During the 
present war this danger has been narrowly averted amongst the thousands 
of cases of scrub typhus contracted in the South-West Pacific. 

Diagnosis. — This may prove difficult or impossible in the early stages 
of the disease unless an eschar be present. Local and generalised lymph 
gland enlargement, the appearance of the maculo-papular rash, and nerve 
deafness arc of great diagnostic assistance if present. In most cases of 
doubt a positive Wcil-Felix reaction in the second or third week of the 
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disease ■will clinch the diagnosis. The differential diagnosis is largely a 
matter of geography ; malaria, typhoid, paratyphoid, flea-typhus, lepto- 
spirosis, dengue, measles, broncho-pneumonia, and cerebral-spinal meningitis 
may require differentiation in many parts of the tropics. 

Prognosis. — The case mortality rate averages about 8 to 10 per cent., 
but varies from 1 to 50 per cent. Big variations may be seen within the same 
country in people of the same race in the same year. Unfavourable features 
are progressively increasing nervous symptoms, cyanosis, progressively rapid 
respiration, oedema, Cheyne-Stokes respiration, coma, and cardiac and 
peripheral circulatory failure. Death is generally due to overwhelming 
toxaemia or respiratory complications. 

Cardio-vascular Features . — The pulse rate is slower than would be antici- 
pated from the temperature during the first week ; it quickens to between 
90 to 120 per minute during the second week. In non-fatal cases the pulse is 
regular in rhythm but may be dicrotic during the second and third week. 
With cessation of fever the heart-rate soon returns to normal, and during 
convalescence significant cardiac abnormalities are rare. From the second 
week onwards in severe cases the blood pressure tends to fall, the daily 

readings being g Fatal cases not infrequently die with peripheral 

cardio-vascular failure. After recovery it takes some two weeks for the blood 
pressure to become normal. 

Treatment. — Prophylactic. — This consists essentially in measures 
designed to destroy larval mites or avoid contact with them. Infected 
localities, if known, should be clearly demarcated and avoided wherever 
possible. If it is necessary to work in mite-infested country, anti-mite fluids, 
such as dibutyl and dimethyl phthalate, should be applied to the clothing, 
and blankets should be treated with anti-mite fluids where troops have to 
sleep in such country. To date no effective rickettsia vaccine is available for 
prophylactic use in man, and vaccine prophylaxis must be regarded as being 
in the experimental stage. 

Curative. — No specific treatment is available. Expert nursing is all 
important, and if possible the patient is better nursed in Fowler’s position. 
Strict rest in bed is necessary until the patient has been apyrexial for at least 
ten days. A fluid intake of 140 oz. daily is advisable. Eggs, milk, junket, 
ice-cream, fruit juices and nourishing carbohydrates are generally well taken, 
and vitamin B and C reinforcement of the diet is often indicated. Intravenous 
injections of glucose and saline are necessary in a dehydrated patient whose 
water intake is unsatisfactory. Sedation is important, and phenobarbitone, 
nembutal or morphine should be given to ensure sleep and rest when necessary. 
Excited, restless patients sometimes need morphine and hyoscine or rarely 
paraldehyde (Williams, Sinclair and Jackson). Oxygen administration may 
be helpful when the patient is cyanosed and shows respiratory distress. 
Sulphonamides are only of value when there is a purulent sputum associated 
with pyogenic infection. Intestinal distension, if present, is best treated by 
passing a rectal tube. Intercurrent malaria should be treated with atebrin 
and q uinin e. 
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TICK TYPHUS 

Several strains of virus are probably concerned in the causation of tick- 
borne typhus. The reservoir hosts are rodents and dogs, and, as Megaw 
points out, the epidemiological and clinical features of the different tick- 
borne diseases have sufficient in common to justify their being dealt with 
together. The agglutination reaction to all the strains 0X2, 0X19 and OXK 
tends to be of low titre. 

Spotted fever of the Rocky Mountains was recognised long before any 
other types, and includes the milder Eastern type of spotted fever and possibly 
the more severe Sao Paulo fever. The latter is conveyed from rats to man 
by the horse tick, Amblyomma cajennense, and has a mortality rate of 70 
per cent. ; it closely resembles the graver cases of Rocky Mountain spotted 
fever, and its virus also immunises animals against the latter disease. 

Eievxe boutonneuse and the tick-bite fevers of Kenya and South Africa 
have much in co mm on. Unlike Rocky Mountain spotted fever there is 
usually a sore at the site of the tick bite, and in experimental animals there 
is cross immunisation between boutonneuse and the South African virus. 
Fievre boutonneuse occurs in most countries bordering on the Mediterranean, 
and is conveyed from dogs by the dog-tick, Rhipicephalus sanguineus. 
Clinically, it resembles the mild form of Rocky Mountain spotted fever, but 
the presence of a local necrotic ulcer of dark red areola, the more nodular 
nature of the rash, and the low mortality rate of 1 to 2 per cent, are out- 
standing differences. Furthermore, the virus of boutonneuse fever does not, 
as a rule, produce scrotal swelling in guinea-pigs, nor does it give cross 
protection against Rocky Mountain spotted fever virus. 

“ Q ” fever, which is caused by R. burneti, gives rise to a mild typhus-like 
fever in man and inoculated guinea-pigs. In mice inoculated with human 
blood collected during the fever, Rickettsia are found in the spleen and sus- 
pensions obtained from mouse tissue are agglutinated in high titre by human 
serum from infected cases. The Weil-Felix reaction with the serum, however, 
is negative to all the known strains of B. proteus. In Australia the bandicott 
is a natural reservoir of infection and infected ticks of the species, Hcema- 
pJiysalis hurnerosa, have recently been collected from these animals. “ Q ” 
virus has also been found in Dermacentor andersoni by Dyer, in Montana, 
where the inhabitants of certain villages acquire the disease. Guinea-pigs, 
injected with a vaccine which will protect against Rocky Mountain spotted 
fever, are not protected against “ Q ” fever. 

ROCKY MOUNTAIN TICK TYPHUS 

Synonyms. — Rocky Mountain Spotted Fever ; Spotted Fever of Eastern 

Type- 

Definition. — A non-epidemic severe typhus-like fever long recog nis ed in 
the Rocky Mountains. It is generally unassociated with a local lesion or 
adenitis, and is transmitted to man from infected rodents by the bites of 
several different species of ticks including Dermacentor andersoni. The 
disease may have a high mortality. 

Aitiology. — The disease primarily affects wild rodents, and, as shown by 
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Wilson and Chowning (1904:), is conveyed to man by ticks. Larval and nymph 
ticks transmit the virus from rodent to rodent, but human beings are usually 
infected by adult ticks of the species Dermacentor andersoni, D. variabilis 
and Hamophysalis leporispaluslris. Infected ticks transmit the infection to 
their offspring. It is said that a single infected tick may contain 15,000 
infecting doses. The causal organism, Dermaccntroxenus riclcetlsi, was 
described by Ricketts (1909) in the blood of guinea-pigs and monkeys infected 
with Rocky Mountain spotted fever. D. rickctlsi produces a well-marked 
scrotal reaction in inoculated guinea-pigs, and can be demonstrated in the 
fluid exudate of the tunica vaginalis prior to generalised dissemination in the 
blood stream. 

Most infections are found in people whose occupations brings them in 
contact with ticks. Where town dwellers are affected, dogs probably are 
implicated. Most cases occur in April and Slay in the Rocky Mountains, and 
in the summer in the Eastern States of the U.S.A. 

Pathology. — Pathological changes include petechial haemorrhages in- 
volving the skin and serous membrane, enlargement of the spleen and lymph 
glands, and degenerative changes in the kidneys, liver and heart. Prolifera- 
tion of the vascular endothelium often leads to thrombosis and possible 
secondary gangrene. D. rickellsi is found within the nuclei of mesothelial 
cells, not in the cytoplasm as with 12. proicazehi. Vessels of the brain as well 
as the viscera are affected. 

Symptoms. — The incubation period is from 3 to 14: days. A local lesion 
at the site of the tick bite with adenitis is rare. The onset is generally sudden, 
with headache, lumbaT and generalised pains, and sometimes sweating, rigors, 
anorexia, malaise and vomiting. The tongue is coated, the conjunctiva? 
injected, and the temperature rises rapidly to 103° or 104° F., the maximum 
being reached in three or four days’ time. By then, in severe cases, the face is 
becoming dusky and a rose-red macular or papular rash appears. Later the 
macules turn darker, cease to fade on pressure, and may become obviously 
haemorrhagic. The rash is first seen on the wrists and ankles ; later, it extends 
to the body generally, including the palms, soles and face. The fever lasts 
two or three weeks, and falls by rapid lysis. Constipation, restlessness and 
insomnia are usual, while severe cases may show stupor, delirium, coma and 
convulsions. Enlargement of the spleen is common, and may be an early 
feature. Later, there may be jaundice and hepatomegaly, and where the 
central nervous system is involved altered reflexes, and Babinski’s and Kemig’s 
signs may be elicited. A leucocytosis of 15,000 to 20,000 per c.mm. is not 
infrequent, but leucopenia may occur; the lymphocytes are increased. 
Albuminuria is the rule in severe cases. 

Apart from this average classical type there are abortive cases, with 
transient fever lasting three or four days ; ambulatory cases, with scanty 
rash and fever lasting seven to ten days ; and fulminating cases, which die 
with marked nervous symptoms either before the rash has appeared or with 
a haemorrhagic type of eruption. 

Complications and Sequelae. — Convalescence tends to be prolonged, 
especially in severe cases. Bronchitis, pneumonia, femoral and other throm- 
boses, parotitis, hsematuria, epistaxis and malaena may complicate the picture. 
Iritis, nephritis, otitis media and gangrene of the fingers, toes, tonsils, prepuce 
and scrotum have been recorded. 
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Diagnosis. — The differential diagnosis includes epidemic and other forms 
of typhus, typhoid and the para-typhoid fevers, and cerebrospinal meningitis. 
Geographical considerations, the character of the rash, and the serological 
and other laboratory findings are of importance. Positive serological reaction 
may be obtained with OXK, 0X2 or 0X19 strains of B. proteus, but often 
reactions in significant titre are not evident until the fever is subsiding ; a 
steadily rising titre is, of course, diagnostic. 

Prognosis. — The mortality rate varies from 5 to 90 per cent, in different 
geographical areas. Apart from fulminating caseB, the onset of profound 
nervous symptoms, severe cardiovascular depression and a haemorrhagic rash 
indicate a severe infection and imply a correspondingly grave prognosis. 

Treatment. — In endemic areas tick-proof clothing should be worn and 
the body carefully searched for ticks ; iodine should be applied locally after 
their removal. A prophylactic vaccine has been prepared by Spencer and 
Parker in the form of a carbolised emulsion of heavily infected ticks. It gives 
satisfactory protection against both Rooky Mountain and Sao Paolo fevers. 
Medicinal treatment follows the lines outlined for louse typhus. No specific 
therapy is available. 

N. Hamilton Fairley. 


LOUSE-BORNE TYPHUS FEVER 

Synonyms.— Typhus Exanthematicus ; Epidemic Typhus; Fleck-typhus]; 
Jail or Camp Fever. 

Definition. — An acute and very fatal louse-borne rickettsial infection 
characterised by continued fever, a maculo-papular eruption and profound 
prostration. In favourable cases rapid defervescence occurs about the 
fourteenth day. 

^Etiology. — The infection is conveyed by body lice, perhaps through 
their bites, but more probably by cutaneous inoculation of their excreta by 
scratching. Head lice are also believed to be possible vectors. The disease 
is one of a group transmitted by lice, ticks, rat fleas, and larval mites, but 
differs from the others in that it has a human and not an animal reservoir. 
Under favourable circumstances flea-borne typhus may become transmuted 
into the louse-borne variety. Typhus fever oan also be transmitted sporadic- 
ally by the rat flea, but in epidemics the body louse is the infecting agent. 
Most of the factors which conduce to the spread of typhus operate by their 
influence on the parasites by which the disease is conveyed. The lice pass 
directly from the sick to the healthy, or indirectly by means of garments, 
bedclothes and mattresses. They migrate from the dead. Lice which have 
fed on infected persons oan, after a few days, transmit the disease and remain 
infective for the rest of their short lives. Their dried faeces are known to 
remain infective for long periods and may possibly be air-borne as dust and 
inhaled. Infected lice die in about eleven days, but the rat flea remains alive 
and infectious for several months. Crowding of the sick together in dark, 
ill-ventilated rooms greatly favours the possibility of infection, whilst in the 
presence of free ventilation very close contact is necessary before the diseaso 
is contracted. 
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Typhus carriers are always verminous persons. Clothes which harbour, 
infected lice have often transmitted the disease to distant parts. Typhus is a 
disease of cold and temperate climates ; it occurs in those months when con- 
finement within doors and overcrowding are most likely, but paradoxically the 
peak of prevalence in countries where it is endemic occurs in March, April and 
May. In hot climates bathing, scantiness of attire, free action of the skin, and 
the lethal effect of high temperatures on lice are all factors which prevent its 
spread. But even here it may be found at high altitudes. Predisposing 
causes of epidemics are verminous infestation, overcrowding, mass movements 
of the population and, above all, starvation. Epidemics are particularly liable 
to occur in times of war and famine. Typhus iB rare in England, but endemic 
foci persist in some Irish and Scottish towns. In Russia, Eastern Europe, 
and Asia Minor the disease is very prevalent. It is endemic in Manchuria, 
North Africa, Abyssinia, and the Belgian Congo. It has been recognised in 
Canada, New York (Brill’s disease), and Mexico (where it is known as 
Tabardillo). 

Typhus attacks persons of all ages and both sexes. The greatest mortality 
is in those above middle age, at 50 years it may be 60 per cent., and between 
75 and 80 years, nearly 85 per cent. ; attacks in the young are less severe 
and very much less fatal. The average mortality is 10 to 20 per cent. In 
populations where the disease is endemic attacks may be very mild, but when 
introduced into other places the type may prove excessively severe. In 
Brill’s disease the mortality is less than 1 per cent. By Borne this low mortality 
is attributed to a previously acquired immunity. As a rule not only does 
louse-borne typhus protect against itself but also, it is stated, affords pro- 
tection against the endemic flea-borne variety. 

Pathology. — The post-mortem appearances are those common to many 
acute infections and are not in themselves characteristic. Hypostatic con- 
gestion of the lungs with catarrh of the air-passages is common. Softening of 
the spleen and extensive degeneration of the kidneys may occur. The absence 
of ulcerative lesions in the bowel affords a distinction from typhoid fever. 
Beyond occasional meningeal congestion the central nervous system appears 
normal to the naked eye. Zenker’B degeneration of muscle may be found. 

Mioroscopical examination reveals discrete nodules of endothelial pro- 
liferation in the small arteries of the rash, in the brain and elsewhere. These 
foci are surrounded by a characteristic perivascular infiltration of epithelioid 
cells. The lesions may initiate thromboses or by necrosis give rise to small 
hffiinorrhages. They are known as typhus nodules. 

Prime importance is attached to Rickettsia bodies ( Rickettsia prowazeki ). 
These are small and pleomorphic, not more than 0-3 by 0-4 /* in size. They 
ate Gram-negative and stain by Giemsa’s stain. Rickettsia bodies are found 
sparingly in the blood on the seventh to the twelfth day of the disease, and 
also in infected lice and their eoxreta. Similar bodies occur in the typhus 
nodules and in the endothelial cells of the liver. 

An agglutinative phenomenon, the Weil-Felix reaction, affords a valuable 
means of recognising the disease. The reaction is named after two observers 
who discovered in the urine of patients suffering from typhus an organism of 
the Proteus group which is agglutinated in high dilution by the serum of 
those infected. The strain of Proteus concerned is known as the O variety 
of X19, and agglutinations have been obtained with dilutions of serum up to 
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1 in 30,000. Reactions in controls, if occurring at all, do not take place in 
dilutions exceeding I in SO or, at most, 1 in 100. In half the cases of typhus 
the reaction is found by the fifth day, and in practically all by the tenth day, 
after which the titre rises for about a week. There is, however, no proof that 
Proteus X19 is capable of producing typhus, nor does it confer immunity to 
the disease. An agglutination test with Ricksettia bodies has also been 
elaborated (Weigl reaction). 

The Wassermann reaction is almost always positive in typhus if the 
blood is examined before the crisis, but becomes negative again in con- 
valescence. In inoculated persons the titre of the Widal reaction for typhoid 
rises steadily. This is an anamnestic reaction. 

Symptoms. — The incubation period is about 12 days with extremes of 
5 to 21. Eight to 10 days is a common interval when the disease is experi- 
mentally produced — the greater the virulence, the shorter the incubation. 

The classical onset is sudden and ingravescence much more rapid than in 
typhoid. Distressing headache, giddiness, shivering or rigor, and often 
vomiting mark the accession. Pains in the limbs and back may be severe 
and apathy with muscular prostration are evident from the first. The face 
is flushed or dusky, the conjunctive injected, sometimes chemotic, and the 
pupils contracted. Photophobia and irritability may be present and insomnia 
marked. The tongue is large and coated, but soon becomes dry. Appetite is 
lost, thirst is great, and the bowels are generally constipated. The urine is 
high coloured and scanty, rich in urea and uric acid, but deficient in chlorides. 
Albumen may appear later and the diazo-reaction is very constant. Bronchitis 
and slight epistaxis may occur. The spleen may be palpable, but the abdomen 
is not tumid. Even thus early in the disease, especially in alcoholic subjects, 
marked delirium, mania or stupor may be present. If the patient has not 
taken to his bed he usually does so by the third day of illness. The temperature 
may reach 104° E. by the first night ; the acme, however, is generally attained 
on the third or fourth day. Associated with the fever is a somewhat rapid 
soft pulse. Marked rapidity of the respirations is also noticeable and may 
lead to an erroneous diagnosis of pneumonia. 

The fever (Fig. 7), which during the invasive stage may show remissions, 
after attaining its maximum, which may be as high as 105° or 106° F., shows 
little or no daily variation. At the end of the first week or a day or two later 
a sudden remission, which is rarely lasting, may occur (pseudo-crisis) ; from 
this period, however, the fever generally shows some abatement and ter- 
minates by a sudden or somewhat gradual crisis on the thirteenth to the 
seventeenth day of the disease. 

The rash appears on the fourth or fifth day, first on the axillary folds, 
about the shoulders and on the sides of the chest and the abdomen. It avoids 
the face, and rarely invades the temples and forehead, nor does it appear on 
the palate, and seldom on the palms and soles, with these exceptions it 
may become general all over the body. It is most profuse on the trunk, 
especially on the back. The three elements of which it consists are macules, 
papules and petechias. The macular elements of the rash generally appear 
betore the papules. They are large, blotchy, dusky in tint and appear to be 
m the skin rather than on it, hence the descriptive term subcuticular mottling. 
This mottling is best seen about the shoulders and axillae, but often extends 
to the back and front of the chest, the thighs and arms. The papules resemble 
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the rose spots of typhoid, but are often ill-defined. At first they fade on 
pressure ; later, unlike the spots in typhoid, they may show petechise, becoming 
dull red or brown and indelible. They do not appear in successive crops. Less 
constant are purple petechias which resemble flea-bites and sometimes also 
purpuric patches. The latter may appear over pressure-points and terminate 
in gangrenous bed-sores. The purpura indicates a severe infection, the 
haemorrhagic character of which may be confirmed by the occurrence of 
hsematemesis, melaena or haematuria. Profusion of the rash in typhus is also 
an indication of a severe attack. In mild cases the eruption is scanty, and in 
children it iB very evanescent. The application of a tourniquet will cause 
petechial haemorrhages within the rash. 



A leucopenia in the early stages is followed by anaemia and leucocytosis, 
in which polynuclears or monocytes may predominate. 

The cerebro-spinal fluid may show a slight lymphocytosis, and also give 
a low positive Weil-Felix reaction. The globulin is increased. 

During the second week the patient in a grave infection may enter 
on the terminal stage of his disease. There is less complaint of head- 
ache ; delirium, if present, is less violent and of a muttering rather than 
maniacal type. Delusions may occur. Prostration may be extreme and 
sleeplessness pronounced. The face is dusky, sordes accumulate on the 
teeth, and a curious mousy odour emanates from the body. Day by day the 
nervous depression increases and the patient lies helpless on his back with a 
tendency to sink down in the bed. The pupils are pin-hole, the eyes half 
open and fixed {coma vigil). Although deaf and unnoticing, he mutters 
incoherently and can be roused with some difficulty. The tongue is brown 
and tremulous or lies shrivelled in the floor of the mouth. Tremors of tendons 
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increase, and picking at the bedclothes is apt to ocour. The phlse quickens 
and may reach 130 per minute. It is dicrotic or almost imperceptible. The 
heart’s imp uls e is feeble and the first sound faint or inaudible. The blood 
pressure falls steadily. Acceleration of respiration is more than ever pro- 
nounced, 40 per min ute not being unusual ; the breathing is shallow, and 
hypostatic congestion of the lung bases Occurs* The Urine may be retained 
or passed into the bed, as also the feces. Uraemia may supervene. Bed-sores 
are apt to form rapidly. The patient may pass away in coma, or hyperpyrexia 
may precede death, which is apt to occur about the 11th day of illness. 

In favourable cases on the fourteenth day } sometimes earlier, sometimes 
later, defervescence occurs. The condition rapidly improves ; the temperature 
falls, sometimes abruptly, perhaps more frequently by a crisis which is a little 
more gradual. Sleep ensues and the patient awakes from his stupor with a 
moist tongue and skin, a clearer intellect and perhaps a slight critical diarrhoea. 
Inclination for food returns, but there is still extreme weakness. Some, failing 
to rally after the crisis, fall into a state of collapse. In less severe cases, where 
the typhoid state has not been pronounced, the defervescence may occur 
rather earlier and recovery be much more rapid ; this is especially the case 
with children, but as a rule convalescence is prolonged. 

Varieties. — Typhus may occur in forms which are characterised by 
extreme mildness or by fulminant severity. The milder types are particularly 
seen among the natives of localities where the disease is endemic, and in 
children. They may appear in the guise of an influenza-like fever with head- 
ache, lethargy and suffusion of the eyes, or as a broncho-pneumonia. Of the 
severe types, that known as typhus siderans or blasting typhus is the most 
striking. In this form death may occur within 2 or 3 days of the onset. A 
meningeal variety, accompanied by head retraction, ptosis, squint and other 
nervous symptoms, simulates meningitis, which may indeed be present. 
Some cases are characterised by fierce maniacal delirium. Typhus also may 
assume a frankly haemorrhagic form, but this is uncommon. Relapse is 
almost unknown, and authentic second attacks are rare. 

Complications and Sequelee. — Bronchitis, broncho-pneumonia, or hypo- 
static congestion of the lungs are the outstanding complications. Rarely 
laryngitis occurs and may lead to necrosis of the cartilages and oedema 
of the glottis. True lobar pneumonia is hardly ever seen. Diarrhoea is 
sometimes troublesome ; it may be accompanied by abdominal distension 
and the passage of blood. Femoral thrombosis, analogous to that of typhoid 
fever, is common. Septic or gangrenous infarcts may be formed in the 
lungs, and gangrene of the fingers, nose or pudenda may occur. Suppura- 
tive parotitis is a marked feature of the disease, and the inflamed gland 
maybecome necrotic. Gangrenous bed-sores, too, are apt to form with great 
rapidity and pytemic complications may ensue. When typhus is followed by 
hemiplegia or other form of paralysis, a vascular lesion should be suspected. 
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agglutination may become negative in tbe third or fourth week of con- 
valescence. Occasionally titres with proteus 0X2 exceed those of 0X19. 

Ab compared with typhoid, the onset is more sudden, prostration and 
nervous symptoms occur earlier and are more pronounced. The aspect is 
drunken, the face congested, the pupils contracted and the eyes suffused. 
Diarrhoea and abdominal symptoms are unusual. The eruption is more 
profuse and more widely distributed, and the rose spots, which are paler 
than those of typhoid, may show petechias. The termination of the fever 
is more abrupt. Blood cultures and agglutination tests are of great value 
in distinguishing the two diseases. Lobar pneumonia, especially the apical 
form with meningeal symptoms, may be mistaken for typhus, but should 
be eliminated by careful and repeated physical examination of the lungs. 
The hypostatic pneumonia of typhus is bilateral and does not show frank 
signs of consolidation. Herpes may occur in both diseases. Cerebrospinal 
meningitis is now easily distinguished by lumbar puncture and examination 
of the cerebro-spinal fluid. Encephalitis lethargica, with fever, headache 
and delirium, must be distinguished by the absence of the characteristic 
rash of typhus, the negative Weil-Felix reaction, and the supervention 
of such signs as ptosis, ophthalmoplegia, and characteristic lethargy from 
which the patient can be roused. The cerebro-spinal fluid may show a 
lymphocytosis, without globulin increase, or it may contain blood. The 
prodromal rashes of small-pox have been mistaken for typhus. They are 
distinguished later by appearance of the focal eruption. Uraemia may com- 
plicate typhus but is sometimes mistaken for it. It is distinguished by the 
absence of fever and rash and the condition of the urine. Difficulty occasion- 
ally arises with a fading measles rash, but unlike the rash of typhus this 
invades the face. A history of catarrhal symptoms may also be obtained in 
measles. The spotted fever of the Rocky Mountains, which is a tick typhus, 
closely resembles louse typhus. In hot climates and on campaigns other 
possible sources of error in diagnosis are louse-borne relapsing fever (epidemics 
of which often coincide with those of typhus), sand-fly fever, and malaria. 
Influenza also may lead to difficulty. 

Prognosis. — The mortality, which is low in childhood and adolescence, 
then progressively increases (see page 305). In aged patients, recovery is 
the exception. Clinical indications of gravity are persistent sleeplessness, 
marked subsultus, violent delirium or convulsions, evidence of a haemorrhagic 
tendency, a profuse petechial rash and continued high fever or hyperpyrexia. 
Failing circulation is shown by Iividity, coldness of the extremities and 
hypostatic congestion of the lungs. Suppression of urine and uraemic symp- 
toms are also of grave import. A blood urea of 90 mgm. per c.c.m. is un- 
favourable, and it may rise to 200 mgm. in fatal cases. Gangrenous bed-sores, 
extensive parotid suppuration, pyaemic symptoms and peripheral gangrene 
are of bad augury, as also is persistence of a leucocytesis of over 20,000. 
The disease is particularly deadly to alcoholics, and fat subjects. 

Treatment. — Prophylactic. — Every effort should be made to get rid of 
lice. The patient should be stripped, the hair clipped short, and the body 
shaved and thoroughly washed before admission to a ward. As the eggs of 
lice hatch in about 8 days, a second disinfestation at the end of 10 days is 
desirable. The garments of attendants should be louse-proof, and attendants 
should also be immune or at all events below the age of 30 years. The clothing 
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of those infected, and of contacts, should be sterilised and their living rooms 
and their contents disinfected. The use of D.D.T. (dichlor-diphenyl-trichlor- 
ethane) has proved effective when diluted and dusted between clothes and skin, 
and also for impregnating the undergarments of those exposed to infection. 
Cases of typhus are best treated in isolation hospitals, and when the disease 
is epid emi c good results are obtained by forbidding movements of the populace 
so that susceptibles are not introduced into infected areas and infection not 
carried to areas hitherto immune. Injection of the blood serum of con- 
valescents is said to be a prophylactic, but has communicated the disease. 

By cultivating the virus in lice and emulsifying their mid-guts in carbolic 
solution Weigl produced a protective vaccine. This contains dead Riokettsise. 
Vaccines have since been prepared from infected mouse lung (Cox), and from 
infected yolk-sacs (Castaneda). Vaccines which consist of dead organisms 
do not appear to afford complete protection, but those containing living 
organisms have at times proved dangerous. 

Quarantine or supervision of immediate contacts for at least 15 days is 
usually recommended. 

Curative. — This should be on the same lines as those adopted in typhoid 
fever. Free ventilation, tepid sponging night and morning, careful attention 
to the mouth and back, and the adoption of a fluid diet, consisting of milk, 
beef tea, fruit juices and plenty of water, are the essentials. The bowels 
are usually constipated and enemas should be used. The bladder must 
be watched ; retention of urine may lead to great restlessness and constant 
overflow. When the temperature rises above 103° or 104° F., tepid or cold 
sponging should be repeated. In hot climates, exposure to heat has a very 
deleterious effect. For sleeplessness, paraldehyde is the most useful hypnotic, 
but requires to be given in large doses. Wildly delirious patients need some 
fonn of restraint, and in these cases hyoscine should be injected if other means 
fail. Frequent rectal salines or the administration of glucose-saline solution 
intravenously, subcutaneously or by drip through Ryle’s stomach tube are 
beneficial in toxaemia and dehydration. The tendency to collapse after the 
crisis should be remembered, and patients carefully watched at this period. 
Chemotherapy and the serum of convalescents have not proved curative, but 
the prospect of a potent anti-rickettsial horse serum is more hopeful. 

Charles R. Box. 


TRENCH FEVER 
Synonyms. — Volhynia Fever ; Meuse Fever. 

Definition. — Trench fever is a specific infectious disease, probably 
caused by Rickettsia quintana, transmitted from man to man by the body 
louse, P . humanus. Clinically it is characterised by recurrent pyrexia, 
headache, giddiness, severe pain in the back and limbs, conjunctival con- 
gestion, sweating, leucocytosis and splenomegaly. 

"itiojogy — The disease was first recognised as a specific entity during the 
\\ur 191*1—1918, when it appeared on the European fighting fronts, Salonika, 

ifri . eso P ofcam ia. Approximately 800,000 cases occurred amongst 

Allied troops in France during four years. No outbreak of this disease has 
een reported during the present war. The inoculation of blood of infected 
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patients into volunteers was found to be capable of causing the disease 
(McNee, Rensbaw and Brunt). It was also proved that the blood may remain 
infective for 200 days. Later, it was discovered that lice which had been fed 
on febrile patients and were subsequently kept for 5 to 12 days at 26° to 30° C. 
could transmit the disease to volunteers. Once infected the lice remain 
infected for life. Large numbers of rickettsia bodies (12. quintana) were 
demonstrated in the mid-gut of lice fed on infected people (Topfer) ; they 
were situated only on the surface and never within epithelial cells, and failed 
to cause disease in experimental animals. It would appear from the available 
evidence that the disease is conveyed not by the bite of the infected louse but 
by its excreta being rubbed into skin abrasions. 

Pathology. — As the disease never proved fatal no record of autopsies 
are available in man. Examination of the trench fever macules in skin 
obtained at biopsy has shown (1) hypersemia, (2) oedema, and (3) perivascular 
lymphatic infiltration ; unlike epidemic typhus, there was neither necrosis 
of the endothelial cells lining the vessels nor hyaline thrombosis. 

Symptoms. — The incubation period varies from 10 to 30 days. The 
onset is generally sudden, with headache, giddiness, pain in the shins, back 
and behind the eyeballs, and a rapidly rising temperature (103° to 104° F.). 
Chills and sweating are common. The conjunctivse may be congested and the 
general appearance of the patient during the acute stage reflects extreme pain 
and discomfort. He is restless and changes his position constantly in a vain 
effort to get relief. Frontal and retro-orbital headache is often severe and 
persistent ; if it be retro-occipital in type it may be accompanied by stiffness 
of the neck. The pain in the limbs may be of a dull aching or gnawing char- 
- acter, or of an acute shooting or stabbing type. Such pains are felt in the 
bones, especially the tibiae, last many hours and are worse at night. At first 
the pain is generalised, but after a few days it becomes more localised in the 
loins and lower limbs. It is generally symmetrical, and may vary in situation 
from day to day. Associated with pain there may be intense superficial 
tenderness — especially over the shins — so that even the weight of the bed- 
clothes cannot be borne. 

Splenic enlargement occurs in 70 to 80 per cent, of cases. Splenomegaly 
may be associated with tenderness and sometimes with rigidity of the muscles 
in the left hypochondrium. If palpable, the edge is firm. In the early stages 
the spleen increases in size during febrile relapses and decreases during the 
afebrile periods ; later, its dimensions remain more constant. Though 
profuse sweating is uncoinmon, a peculiar feature is the rapid alternations of 
shivering and sweating ; several such attacks may occur within 24 hours. 
Vomiting and diarrhoea have been described but are rare ; constipation is the 
rule. Red macules, fading on pressure and lasting from 6 to 48 hours, are 
frequently seen in the first few days of fever and at times during relapses. 
They appear in crops on the chest, abdomen and back, are at first a rose red 
and later a dull red colour and measure 4 to 8 mm. in diameter. Herpes 
labialis is not infrequent. 

Unlike typhus, the mental condition remains normal. The tendon reflexes 
are often exaggerated, and during fever lateral nystagmus may be induced 
by moving the eyes. A moderate neutrophil leucocytosis precedes and 
accompanies the fever. The total count rarely exceeds 20,000 leucocytes 
per c.mm., and there is a marked left shift. Urinary symptoms include 
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frequency and polyuria in the post-febrile stage ; the urine may oontain a 
trace of albumin. 

Widely different types of temperature chart are encountered. The total 
duration of fever varies from a few days to several weeks, and in most instances 
irregularities in the temperature chart are common. When the disease was 
first encountered in France short types predominated, later the disease 
became more severe and more prolonged pyrexia wa3 more common. Various 
types include : (1) A short bout of fever lasting about three days. (2) A 
similar short febrile attack followed by a period of aprexia and a febrile relapse 
on the sixth, seventh and eighth day. Irregular fever sometimes followed. 
(3) The primary fever running more or less into the relapse and producing a 
saddle-back type of chart. Again irregular fever might follow. (4) A 
definitely intermittent type of fever manifesting regular periodicity and 
sometimes lasting many weeks. 

Complications. — In patients with prolonged pyrexia, pain and sleepless- 
ness lead in certain instances to mental depression, neurasthenia and so-called 
disordered action on the heart (D.A.H.). The latter condition, which is really 
a cardiac neurosis, was erroneously attributed to organic disease of the heart 
during the last war. 

Diagnosis. — During the early febrile stage trench fever may be mistaken 
for influenza, dengue, typhoid, paratyphoid, typhus, malaria, relapsing fever, 
undulant fever, rat-bite fever and leptospirosis. Laboratory investigations 
will help to exclude many of the above-mentioned diseases. A five- to six- 
day periodicity in the temperature should suggest the diagnosis. 

Prognosis. — As indicated under Symptoms, the course of the disease is 
very variable. The mortality is practically nil. 

Treatment. — Prevention consists in delousing the individual and thor- 
oughly disinfecting the clothing. The recent introduction of D.D.T. has 
considerably strengthened the control of all louse-borne diseases. 

No specific drugs are available, and treatment is mainly symptomatic. 
The patient should be put to bed as early as possible and kept there until one 
week after the fever has subsided. The nutrition should be maintained, aspirin 
and phenobarbitone given to relieve pain and insomnia, and the patient 
placed in as cheerful surroundings as possible. After a severe attack a period 
of leave provod of value in restoring mental and physical health. 

. N. Hamilton Fairley. 


G. INFECTIOUS DISEASES OF DOUBTFUL OR 
UNKNOWN AETIOLOGY 


FOURTH DISEASE 

Synonym.— Filatow-Dukes Disease, 
latow and, later, Clement Dukes described an infectious disease which 
they considered distinct from scarlet fever and rubella. 

1 is most prevalent in spring and summer. Previous attacks of scarlet 
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fever and of rubella afford no protection. Premonitory symptoms are absent 
or trivial, the first sign usually being a rosy red rash, slightly raised, which 
covers the whole body in a few hours. The temperature may range from 
normal to 103° or even 104° F. The fauces are red, the tongue clean or slightly 
furred, and the pulse only accelerated in proportion to the temperature. 
The posterior cervical, axillary and inguinal lymph glands are enlarged to 
the size of peas, hard and somewhat tender. The conjunctival are pink. 
Desquamation may ensue. The incubation period is between 9 and 21 days, 
and infectivity lasts foT 2 or 3 weeks. Most authorities either reserve judg- 
ment or refuse to recognise such a disease, alleging that some of the cases 
are rubella and some mild scarlet fever. 


INFECTIOUS ERYTHEMA 

Synonyms. — Megalerythema Epidemicum ; Fifth Disease. 

A mildly infectious disease of which the aetiology and mode of trans- 
mission are unknown. With slight fever, a confluent rosy eruption appears 
on the cheeks, avoiding the circum-oral region. The hot swelling, with its 
well-defined edge, may suggest erysipelas. Discrete papuleB spread to the 
forehead and neck ; on the next day they invade the trunk and limbs, mainly 
the latter. The extensor surfaces and the buttocks are sites of predilection. 
The papules by confluence form patches, which may assume annular or 
gyrate patterns, spreading at the periphery and fading at the centres. The 
eruption disappears rapidly from the face and trunk, but may persist on the 
limbs for a week or more, and may recur as the result of irritation in a manner 
suggestive of urticaria. Complications are extremely rare. The incubation 
period is from 6 to 14 days. There is a slight polymorphonuclear Ieucocytosis. 
In contrast with rubella, eosinophilia may occur and plasma cells are scarce. 

GLANDULAR FEVER 

Synonyms. — Infectious Mononucleosis ; Monocytic Angina. 

Definition. — An acute infectious fever characterised by adenitis with a 
great increase in the mononuclear cells of the blood and the appearance of 
heterophile antibodies in the blood-serum. Recovery is the rule, and com- 
plications are exceptional. 

Aitiology. — Glandular fever is probably a virus infection. Invasion 
is through the throat, the respiratory tract or possibly the bowel. Volunteers 
have been infected by blood transfusion and monkeys by emulsions of the 
swollen glands. Its prevalence is world-wide. Usually limited to small com- 
mensal outbreaks, but sporadic cases are not infrequent. It chiefly attacks 
children and young adults, males preponderating. The incubation period 
may vary from 5 to 12 days. The duration of infectivity appears to be short. 

Symptoms. — In children and adolescents the onset is sudden, with fever 
and faucial injection. Stiffness of the neck, slight dysphagia or follicular 
conjunctivitis may occur. The lymph glands under the upper half of the 
sternomastoid muscle swell rapidly {glandular type). By the second or third 
day the glands may attain a considerable size. They are discrete and scarcely 
tender. The skin over them is not inflamed, nor is there any surrounding 
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oedema. In some cases a definite membranous angina is already present or 
supervenes, and glandular tenderness is more pronounced ( anginose type). 
Although the glandular swelling is at first unilateral, the glands on the other 
side of the neck may enlarge in turn, and minor or even primary swellings of 
the posterior cervical, axillary and inguinal groups may occur. The adenitis 
is often accompanied by sharp pyrexia, the fever being irregular, and ranging 
from 100° to 103° F., or even higher. Exceptionally a fleeting erythematous 
or rubelliform rash appears on the trunk. 

The adenitis of glandular fever may not be limited to superficial glands 
or even commence in them. Paroxysmal cough, dysphagia and, rarely, 
even pulmonary collapse may indicate mediastinal involvement. Vomiting 
and abdominal pain may accompany palpable swelling of the mesenteric 
glands. Appendicitis may be simulated. Slight enlargement of the spleen 
and of the liver is common. Rarely hepatitis and jaundice develops after a 
week or longer ; it may even, on the evidence of the blood-count and the 
Paul-BunneJl test, be the only evidence of the infection. In some cases 
meningismus or even a mild lymphocytic meningitis has been observed. 

The blood changes are diagnostic but may be very transient or delayed. 
After a fleeting polymorphonuclear leucocytosis or, rarely, a neutropenia, the 
count shows a characteristic increase in the numbers of the mononuclear 
non-granular cells. These may form 40 to 90 per cent, of the total leucocytes 
instead of the normal 20 per cent. The cells are not of uniform type, as in 
acute leukaemias. Aberrant cells, which in some respects resemble large 
primitive lymphocytes, and in some monocytes, or plasma cells, may pre- 
ponderate. The total leucocyte count is rarely more than 12,000 to 18,000, 
but may be 30,000 or more. The red cell count is are not diminished. t 

Heterophil© antibodies, which agglutinate the red corpuscles of sheep, 
appear in the blood serum. This constitutes the Paul-Bunnell reaction. It 
becomes positive with the appearance of the swollen glands. A titre of 
1 in 100, or possibly less, is diagnostic of glandular fever. Appearing about 
the fifth day, it may persist for 1 to 4 weeks. Sometimes its appearance is 
delayed and repetition of the test is necessary. These diagnostic antibodies 
are absorbed by ox red cells but not by guinea-pig kidney. A similar reaction 
which may occur after the injection of horse serum is disting uished by absorp- 
tion tests. _ Bartlett’s test, positive in a titre of 1 in 40, combines absorption 
and agglutination procedures. The lymphadenitis is characterised by vascular 
congestion and by hyperplasia of the reticulo-endothelium and germ-centres 
which may be packed with cells like those in the blood. Similar cellsoccur 
in the bone-marrow. 

The febrile stage of the disease may last for 10 days or a month, and 
exacerbations of fever, with involvement of fresh glandular groups, may 
occur. The glandular swellings subside more slowly tb.au the fever. A sub- 
11? 11 * 6 or relapsing type with sweats and irregular pyrexia, simulating 
Hodgkin s disease, has been described. The mononucleosis may be very 
transitory, or may persist for some time. Convalescence is slow. 

In some cases, mostly adult, glandular fever may differ considerably from 
the disease as described above. There is a febrile course, very suggestive of 
typhoid infection, with malaise, muscular pains, headache and perhaps 
e pis taxis, but no marked soreness of the throat. Shivering, or even rigor, 
may occur. Towards the end of the first or second week of fever, a scanty 
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eruption of macules or papules, like those of typhoid fever, may appear on 
the trunk and perhaps the limbs. The diagnosis is established when glandular 
enlargement, usually less pronounced in this type, supervenes in the 
third week or later, and the fever assumes a remittent form. At this stage 
a relative or absolute mononucleosis is most likely to be discovered, and 
may be evanescent or very protracted. A membranous faucial inflammation 
may possibly also now be found. The spleen may enlarge. Relapses may 
occur, and the fever has been known to persist for many months. In some cases 
the Wassermann, or Kahn, reaction becomes temporarily positive. A mis- 
leading agglutination with typhoid “ 0 ” antigen in low titres may occur. 
Very rarely petechial eruptions accompany the fever, and the bleeding-time 
is increased. 

A striking feature of outbreaks of glandular fever is the coexistence of 
infections without overt clinical signs, the blood picture being typical and 
the Paul-Bunnell test positive. 

Complications. — There may occur a slight temporary albuminuria, with 
a few tube casts, but in some 6 per cent, of the cases a benign haemorrhagic 
nephritis ensues. Suppurative otitis and retropharyngeal abscess have been 
recorded. Suppuration of the glands is rare. Serous or lymphocytic menin- 
gitis is exceptional, as are cerebral palsies and lesions of peripheral nerves. 

Diagnosis. — The clinical course is so characteristic and the cervical 
adenitis so disproportionate to the faucial inflammation that suspicion of 
glandular fever should be aroused, throat swabs examined, blood counts 
made, and the Paul-Bunnell test applied. In the febrile form, fevers of the 
enteric group can be excluded by the usual bacteriological and serological 
tests. In the membranous form, diphtheria is excluded by absence of the 
Klebs-Loeffler bacillus and of acute toxaemic symptoms, despite persistent 
membrane. Resemblance to rubella is sometimes close, but there are differ- 
ences in the blood films, and the Paul-Bunnell test will decide. Sore throat, 
adenitis and a maculo-papular rash may also suggest secondary syphilis, 
and the possibility of a positive Wassermann reaction causes further confusion. 
The paroxysmal cough and leucocytosis may simulate whooping cough but the 
Bordet-Gengou bacillus is absent, and the Paul-Bunnell test positive. Swelling 
of the salivary glands and even Mikulicz’s syndrome have been reported in rare 
instances. In such cases, if authentic, mumps may be simulated. Vincent’s 
angina may complicate glandular fever, but the occurrence of Vincent’s 
organisms is now regarded as fortuitous. Acute leukaemia at its onset consti- 
tutes a very real difficulty, but the leucocytosis is usually far in excess of that 
of glandular fever and the cell type more uniform ; the red cells show aniso- 
cytosis and are often nucleated. Anaemia is progressive, and the issue 
fatal. Hodgkin’s disease is a much more chronic and progressive affection, 
here lymphocytosis rarely occurs ; biopsy of a gland is the most certain 
diagnostic criterion. Tuberculous adenitis has a greater chronicity ; peri- 
adenitis with suppuration and other signs of tuberculosis may be present. 
Septic adenitis induces a polymorphonuclear leucocytosis, and may suppurate. 
Agranulocytic angina is characterised by a low leucocyte count and the dis- 
appearance of all granular cells. The differentiation of glandular fever with 
abdominal symptoms from appendicitis and from infection jaundice is based 
on possible ’ enlargement of glands, the blood picture, and the Paul- 
Bunnell test. 
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Treatment. — This is symptomatic. Ultra-violet radiation is said to 
hasten resolution of the adenitis. In protracted cases, injection of the blood 
serum of a convalescent may bring the disease to a termination. Good results 
are also c laim ed from injection of sulphanilamide. Excision of glands is 
unnecessary and should be avoided. Isolation for 7 days after the subsidence 
of the fever and glandular swellings is deemed sufficient in the acute cases. 

Charles R. Box. 


RHEUMATIC 1 FEVER 


Definition. — An acute, specific disease, characterised by fever, arthritis 
and a special tendency to carditis. 

^Etiology and Pathology. — The essential cause of the disease is un- 
known. That the materies morbi is microbic there can be very little doubt, 
and for these reasons : the clinical features of the disease bear a strong 
resemblance to those seen in diseases of undoubted microbic origin, and 
especially in septicaemia due to streptococci and to staphylococci ; the curves 
of incidence of the disease rise and fall with the curves of incidence of scarlet 
fever and of erysipelas ; and the disease, if not interrupted by treatment, 
runs a natural course. 

The essential causative factors of the disease have formed matter for 
discussion over a long period and are still by no means settled. At present 
three hypotheses are prevalent. 

(i) That the disease is a streptococcal infection. — The close association with 
scarlet fever and with tonsillitis, diseases having strong affinities with strepto- 
cocci, gives support to this view. But the difficulties in its acceptance are 
numerous : blood cultures are almost uniformly negative, even at the height 
of severe cases ; cocci are not demonstrated in what is regarded as the 
essential histological lesion of the disease, the Aschoff node ; the joint lesions, 
however severe, never suppurate ; it has so far not been possible to incriminate 
any special variety of streptococcus as being specific. 

(u) That the disease is due to a virus . — As to this, though the view har- 
monises in many ways with the known facts, there are no data giving positive 
support to it. 

% (iii) That the disease is a state of allergy. — Those who hold this view con- 
ceive a focus of streptococcal infection, usually in the tonsil, which gives 
rise to a general hypersensitiveness of the body, and that this state, given 
certain conditions not yet defined, manifests itself by the syndrome which 
we call acute rheumatism. This hypothesis is thought by those who support 
it to explain the diversity of cocci associated with the disease. But, as 
Dible points out, that hypersensitivity should arise from infection by a 
multiplicity of strains of streptococci, rather than from one particular strain, 
constitutes the main difficulty in accepting this theory. Other difficulties 
are found in explaining why this particular form of sensitivity should be 


w ord rheumatic " ia used throughout this artido to signify conditions strictly 
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confined to streptococci, and why so small a section of the community should 
be affected. In no known state of allergy is there a specific histological 
lesion, nor is there a tendency to endocarditis. 

Although rheumatic fever is probably not a contagious disease, an 
epidemic of sore throats, or of scarlet fever, is prone to produce a crop of 
rheumatic cases. 

The disease is more common in humid and temperate climates than in 
others ; it is probably more common in Great Britain than anywhere else. 
It is an urban, rather than a rural disease. The home environment is im- 
portant as a contributory causative factor : bad general hygienic conditions 
predispose to it. The sexes are affected almost equally, but there is a slight 
preponderance in males, no doubt owing to their greater tendency to exposure. 
Rheumatic fever is pre-eminently a disease of pubescents and young adults, 
but it occurs at all ages, though it is uncommon in infants and in the elderly. 
If a person has had recurring attacks up to the age of 40, he is prone to them 
afterwards, but otherwise the susceptibility to the disease becomes greatly 
diminished after the age of 30. It is one of the striking facts of medicine 
that there are rheumatic families, in whom the tendency to the disease is 
highly marked. A certain complexion is common in them : a clear skin, 
with fair — often rufous — colouring. 

Exposure, fatigue and damp are precipitating causes of the attack : a 
railway journey in wet clothes after muscular exercise, or sleeping in a damp 
bed, is a not unusual event in the patient’s history of the onset. But it is 
equally true that many attacks come on in the absence of all these factors ; 
indeed, attacks are not at all infrequent in hot weather. Autumn provides 
more attacks than any other season of the year. 

Histological Morbid Anatomy. — A small cellular nodule, which is 
demonstrable in many cases of the disease, is thought by a number of observers 
to be specific. It is usually fusiform in shape, and consists of a fibrous matrix 
with many small round cells and some large cells, most of which are mono- 
nuclear. Later, this nodule becomes entirely replaced by fibrous tissue. 
Wherever this lesion is found, whether in the connective tissue of the heart 
muscle, in the synovial membranes or in the subcutaneous tissues — allowing 
for differences in the texture of the tissues themselves — these histological 
features are essentially the same. In the myocardium this lesion is easily 
recognisable (“ Aschoff’s node ”). 

• Symptoms. — In adults the onset is usually abrupt, with the sense of chill, 
accompanied almost at once by pains in the joints, the knees and ankles being 
the commonest. One or two joints usually precede the rest in order of inva- 
sion, to be quickly followed by others : wrists, shoulders, hips, neck, tarsus, 
metatarso- and metacarpo-pkalangeal joints. Some degree of sore throat 
is very common, and may be a marked feature ; when this is so, the tonsils 
usually show the redness and swelling more than other parts. By the end 
of the second or third day it is usual to find a considerable number of joints 
affected, so that the patient is already in much pain and great discomfort. 
The affected joints are swollen and red, and synovial effusions appear, especi- 
ally in the knees, wrists and ankles. There is great variation in the extent 
and in the degree of the joint involvement in different cases. In a few 
instances less common joints share the inflammation : steroo-clavieular, 
vertebral, interphalangeal. The fibrous tissues suffer as well as the joints, 
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and it is often apparent that this accounts for some, at least, of the stiffness 
and prove discomfort. The joint effusions never suppurate. 

The temperature usually rises to 102° to 103° F. with the arthritis and syn- 
ovial effusions, and the fever remits, or even intermits, so that the chart shows 
an " irregular " curve. The pyrexia is peculiarly sensitive both to exacerba- 
tions in the disease {which arc common), to relapses (which arc also common) 
and to complications. Sweating is generally profuse, the sweat being of a 
peculiar ** acid " smell. The urine is scanty and high coloured, and if the 
fever is marked there is usually a trace of albumin present; a deposit of 
urates, coloured brick-rcd by uro-crythrin, is a feature in most severe cases. 
As in most acute fevers, the secretions of the mouth and alimentary tract are 
lessened, leading; to a heavily coated tongue, anorexia and constipation. 

The heart is generally — some authorities believe always — affected, though 
the nature and the degree of the affection is variable. There arc few, if any, 
cases in which careful examination from day to day docs not reveal a slight 
degree of " softness ” of the first sound of the heart, due, no doubt, to affec- 
tion of the myocardium. The pulse is raised moderately in frequency 
(90 to 120), its volume is good but its tension is reduced. In more cases than 
not, probably, a soft systolic apex-bruit appears, not, however, necessarily 
indicating the occurrence of endocarditis. In about half of all cases there 
arc reasons for concluding that acute endocarditis is present, as judged by the 
character of this bruit, its transmission towards the axilla, some evidence of 
enlargement of the heart and a rise in the temperature coincident with the 
appearance of the heart signs. This complication usually arises about the 
eighth to the tenth day. 

The blood shows a considerable leucocytosis (15,000 to 30,000) and an 
acute “ secondary ” amemia which is a constant feature of the disease nnd 
quickly rcvcnls itself in the patient’s fncics. The erythrocyte sedimentation 
rote is increased during the active stages of the disease. 

AmnsiUNT Typks. — Subacute attacks arc common, especially in children 
(sec p. 320) and in old rheumatic subjects. Their importance lies in the 
fact that nil the time the heart inny be suffering damage. Although this is 
less common in adults than in children, arthritic signs may be absent in cases 
of rheumatic endocarditis, as in rheumatic pericarditis. 

Complications. — As already stated, about one-half of all cases develop 
some heart lesion. Wc have spoken of myocarditis nnd of acute endocarditis, 
and of the advent of the latter, should it arrive, about the end of the first 
week. The endocarditis is generally a valvulitis ; most often mitral, less 
often aortic, but in some cases both mitral and aortic. Pericarditis is less 
common, though it may he the only manifestation of rheumatic infection ; 
and pericardial effusion, especially of the massive sort, is nowadays quite 
uncommon. (For full accounts of these important cardiac complications, 
sec special sections.) 

Skin eruptions, though a specific feature of the infection, are not very 
common, except in children. The profuse sweating quite often leads to suda- 
mina, and these, becoming inflamed, lead to miliaria. True rheumatic cry- 
thnnatd are much more common in the subacute ca«es than in the neat'* 
on<v. Purpuric eruptions, ngnin, ore more often seen in aberrant types of 
the disease. 

The only pulmonary complication of any consequence is pleurisy, and this 
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is by no means common if we preserve the usual strict criteria of physical 
signs for its recognition, and omit “ pleurodynia,” in which condition the 
pain is more often intercostal than pleural. Indeed it may be said that, in 
the absence of pericarditis and of severe endocarditis, rheumatic pleurisy is 
rare. Pneumonia also is unusual, but there is a condition of lung in severe 
rheumatic fever, again when complicated by grave endocardial, pericardial 
and pleural affections, which simulates it somewhat ; the lung tissue is in a 
mixed state of congestion, collapse and oedema. A thin serous pleural exudate 
often accompanies this condition of the lung, and, no doubt, because of the 
associated pericarditis, it is more often found on the left than on the right 
side. Rheumatic peritonitis has been described in children. 

Hyperpyrexia was formerly a much dreaded, and not very uncommon, 
complication. It is now quite rare. There is, indeed, by some modern 
observers, doubt thrown upon the rheumatic nature of the cases described 
under this term. May they, for example, have been fulminating cases of 
septicaemia or meningitis 1 It is clear that no case could nowadays be 
termed rheumatic hyperpyrexia unless lumbar puncture and blood culture 
findings were proved to be negative. But the strongest points in favour of 
regarding some, at least, of the cases as having been rheumatic, and not 
meningitic or septicaemic, are (1) the very high degree to which the tempera- 
ture rose (107° to 110° F.) ; and (2) the fact that in some of the cases, at least, 
the clinical picture was definitely that of rheumatic fever before the event, 
and when recovery occurred as the result of prompt treatment it was similar 
afterwards. The condition arises suddenly in most cases, though in a few 
there is a suspicious prodromal amelioration in the pain, sweating and general 
discomfort. The temperature rises rapidly to 106°, and unless checked by 
cold applications it may quickly reach 109° or 110° F. Before this stage is 
reached the patient has become tremulous and excited, then delirious and 
then semi-comatose, with a dusky lividity of the face and a failing pulse. 
Most of such cases are fatal. If prompt treatment succeeds in lowering the 
pyrexia it may need to be resorted to again in a few minutes or hours, since 
recurrence of the condition is to be expected. 

Course. — Before the introduction of salicylates the course of rheu- 
matic fever was, in the words of Sir Thomas Watson, “ six weeks.” 
Nowadays it is much shorter ; 10 days to 3 weeks, if we include the joint 
Bwellings, though the fever is generally over in a shorter period than 
this when the treatment is prompt and thorough. If residual joint inflam- 
mations prolong the course of the disease it is important to look for contri- 
butory causes, and especially for septic foci. Recrudescences are very 
common, especially if full treatment be relaxed too early. Complications 
necessarily prolong the course of the disease. 

Convalescence is often tedious, and the resultant anaemia and heart weak- 
ness warn the careful practitioner not to attempt to hurry it. Rheumatic 
fever patients are as liable to relapses as they are to recrudescences, and it is 
no uncommon thing to see a patient slip again into almost as bad a state 
as he originally was, including, it may be, painful swelling of the very same 
joints as were first affected. The great danger of these relapses lies in the 
risk of heart inflammations arising during the subsequent attacks, when 
perchance the patient escaped them at the first. 

Prognosis. — Recovery is the rule in this disease ; death during a first 
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attack is very uncommon. When death occurs there is invariably serious 
carditis, especially myocarditis, and acute pulmonary complications (pleurisy 
and “ rheumatic pneumonia ”) are usually present also. In rare cases, death 
occurs in a state of hyperpyrexia. When the attack supervenes upon old 
rheumatic carditis, the prognosis is less good, heart failure being more easily 
induced. But in general it may be said that rheumatic fever is serious, not 
from its case mortality, but from its crippling effect upon the heart. Residual 
conditions are almost entirely cardiac injuries and chiefly scarred valves and 
auricular fibrillation ; rarely some degree of limitation of movement in 
joints. 

Rheumatic Fever in Children. — The disease is very common in children, 
in whom, however, the clinical picture as above described is apt to be departed 
from in several respects. (1) The arthritis is a less marked feature ; it may 
be absent altogether, and even when it is a troublesome element in the case, 
the degree of pain is prone to be disproportionate to the amount of redness 
and swelling of the joints, and may be muscular rather than articular. 
(2) Skin eruptions are relatively more common — various erythemata especi- 
ally, but also purpura. (3) Rheumatic “ nodules ” are almost confined to 
children, having the same age-incidence as chorea ( see p. 1724). These are 
discrete lumps, varying in size from small peas to horse-beans ; symmetrical in 
distribution, they are found in the scalp, along the margins of the scapulae and 
bones of the forearm, about the knuckles and elbows, and, less often, in other 
situations. They are sometimes tender and painful. They come and go. 
Occasionally they are present in lar^e numbers ; the case is then most likely 
to be subacute in type and very tedious in its course : they are, therefore, of 
grave prognostic import as to the ultimate state of the heart, being indicative 
of a “ smouldering ” endocarditis. They consist of elements approximating to 
the “ essential ” lesion of the disease to which reference has been already made. 
(4) But the most important difference observable between the disease in 
children and in adults is the fact that in the former the process is not seldom 
subacute in its onset and course, and for this reason frequently overlooked 
for a time. Add to this fact that the tendency to heart involvement in these 
subacute attacks is no less than in the more acute and more highly febrile 
bouts, and it is obvious that the recognition of this state of things is of the 
utmost importance. Unfortunately a large number of cases of subacute 
rheumatic endocarditis must needs arise without the possibility of preven- 
tion, but it is probable that a large number might also be prevented, or con- 
siderably modified, by prompt treatment of the subacute rheumatism in 
childhood which causes the injury. These attacks of subacute rheumatism 
are sometimes characterised by intercostal pain, sometimes by abdominal 
pain, sometimes by pain in the legs without special reference to the joints. 
There seems no doubt that so-called “ growing pains ” are often rheumatic 
in nature. In any child so affected the heart should be examined critically, 
and from time to time. The presence of sore throat, of acid sweats, of one of 
the erythemata, in conjunction with the above-named pains, should deter- 
mine a decision to treat the child as suffering from the rheumatic process, 
i he presence of nodules is decisive in a doubtful case. 

,._P^S n ?sis. Cases of tbe fully developed disease do not often lead to 
ditnculty in diagnosis, given ordinary care on the part of the practitioner. 
A tew diseases, however, require mention. (1) Pyannia due to coccal infec- 
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tion may lead to some confusion, and the following differential points are 
worthy of notice. In septicaemia, when there is arthritis, the latter is usually 
constant in one or two joints, not fugitive and involving many as in rheumatic 
fever. Moreover, the joint changes tend to suppuration and permanent 
destruction of the joint structures. Blood cultures and joint-puncture 
fluids arc not infrequently positive in pyaemia, whereas they are constantly 
negative in acute rheumatism. Rigors are common in pyoemia ; in rheu- 
matic fever they do not occur. If endocarditis complicates pyaemia, the 
heart infection is likely to lead to embolism, a condition not found in rheu- 
matic fever. But between this typo of streptococcal septicaemia and rheumatic 
fever all grades of cases arc seen. 

(2) In children acute osteomyelitis may be mistaken for rheumatism ; 
rarely does the converse error arise. But the disease-process is nearly always 
much more severe, the temperature being much higher and showing greater 
oscillations. The painful part is generally the lower end of the femur or 
tibia, and careful examination reveals it to be epiphysial rather than arthritic. 
As in pyoemia, to which type of infection the disease really belongs, blood 
cultures arc usually positive ( Staphylococcus aureus). 

(3) Gonorrhoeal arthritis is not usually so acute a disease, nor is the patient 
often so ill as in rheumatic fever. The joints are fewer in number, and, as 
in pyaemia, the course of the individual involvement is much longer. The 
inflammation, too, affects peri-articular as well as articular structures ; not 
seldom it involves adjacent tendon sheaths also. Gonococci may be isolated 
from the joint effusions. Although the presence of a urethral or vaginal 
discharge makes a diagnosis of gonorrhoeal arthritis likely it does not prove 
it ; and it must be remembered that tho discharge not infrequently ceases 
temporarily with the onset of the arthritis. 

(4) Acute oslco-arlhrilis is a rare disease, but when it occurs it produces 
a clinical picture that is probably closer to rheumatic fever than does any 
other disease-process. The patient is more often a woman than a man, and 
is generally older (30 to 60) than is the average case of rheumatic fever. The 
failure of salicylates in full doses to reduce the temperature, and to affect 
beneficially the course of the joint condition, should always raise doubts as 
to the nature of a supposed case of rheumatic fever. This differential point 
applies equally to diseases 1 to 3. 

(5) Gout, when present in the acute arthritic form, may be mistaken for 
rheumatic fever ; rarely docs the converse happen. The patient is generally 
a man over 40 years of age ; tho number of joints involved is rarely more 
than two ; the skin over these is generally dusky red in hue, and shining ; 
there is often definite soft (edema. The presence of severe pain when the 
affected joints are at rest is much in favour of gout. . The degree of fever is 
usually much less in proportion to the degree of joint inflammation than 
is the case in rheumatic fever. The presence of tophi may be taken as 
confirmatory of gout in a doubtful case. 

(6) Meningococcal meningitis with arthritis rarely simulates rheumatic 
fever, but one of the writers (II.) has seen such a case, in which there were 
pungent acid sweats and purpura, and tho resemblance to a case of severe 
rheumatic fever was for a time very close indeed. 

Treatment. — (1) General. — With as much promptness as possible, the 
patient is put to bed, and is kept there until it is certain that the heart is un- 
II 
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affected, or, if affected until it is certain that the inflammatory process has 
ceased to be active (see p. 918). The bed should be chosen carefully ; narrow 
enough to admit of easy nursing, and bnving a soft but firm mat trees. The 
patient lies in blankets with a long flannel garment opening down the fiont, 
and having sleeves to the wrists ; this garment is changed as frequently* as 
need be, according to the degree of sweating. The position of the patient isone 
of recumbency, with the affected joints supported in a position of maximum 
comfort. Movements of the limbs are generally best carried out by the patient’s 
own efforts, and in all except severe eases, and where the heart is affected, 
movements of the body as a whole may also well be left to the patient. The 
basis of the diet should be milk diluted with water or alkaline mineral waters, 
and so long as the fever remains a marked feature of the ease nothing should 
be added to this unless it be whey, peptonised milk or barley water. Abun- 
dance of fluids should be allowed, for a great deal of fluid is lost to the body 
through the profuse sweats. Imperial drink is very useful. As the fever 
declines, there may be added to the milk, oatmeal, vegetable soups and 
chocolate. Meat should be reserved for convalescence, and even then should 
be given very sparingly. Tea and coffee are best omitted altogether. Fruit 
is disallowed. Aperients are given ns necessary. 

In the matter of drugs there is a consensus of opinion that salicylic pre- 
parations deserve the name of specific remedies. They control the arthritis, 
cause the fever to decline, and cut short the course of the disease-process. 
They also lessen the tendency to relapses, and often render these abortive 
when they threaten. It may be quite true that they do not prevent the 
occurrence of endocarditis, nor affect this inflammatory process beneficially 
when once established, but a remedy which cuts short the course of a disease 
must necessarily, in an indirect measure, act as a deterrent in respect of its 
complications. Thus, by prompt exhibition of salicylates an attack of 
rheumatic fever may be almost resolved by the eighth day, at about which 
period in the disease acute endocarditis is specially liable to develop. Certain 
it is that pericarditis, and in particular pericarditis with liquid effusion, is 
much less common nowadays than it was in the pre-salicylic days ; so also 
is hyperpyrexia ; and it is unlikely, in view of the more general features of 
rheumatic fever and its incidence,’ that the disease-process has itself under- 
gone any change during the past 50 years which is likely to account for 
these facts. The preparation of the drug which has become most popular 
and deservedly so, is sodium salicylate. It should be given in sufficient 
quantities, and (he doses should be distributed as evenly throughout the 21 hours 
as is compatible with securing good sleep for the patient. At the onset of treat- 
ment of an acute ease in an adult, 20 grains should be given every 2 hours 
during the dav, and every 4 hours during the night (200 grains in the 24 hours). 
Many authorities advise that twice these amounts of sodium bicarbonate be 
added to the salicylate to prevent acidosis ; in the writers' opinion half the 
quantity of bicarbonate, i.e. 100 grains in the 24 hours, is suiiicient and less 
likely to induce vomiting. If a child vomits a dose of salicylate, another 
given immediately will probably be retained. As the fever and pain diminish, 
these quantities may be given Eomewhat. less frequently, a note being kept 
on the temperature chart of the total amount given in the 24 hours. In a child 
of 12 years or fo, half these quantities may be given. If no amelioration 
follows these doses in 48 hours they should be increased by 50 per cent. (loO 
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grains in 24 hours). If an exacerbation occurs, or a relapse threatens, after 
the dosage has been reduced, it should be at once adjusted to its original level. 
The drug is not unpleasant to take, and its taste is easily masked by liquorice 
water as a vehicle. Quite apart from the inestimable value of giving adequate 
doses so as to gain time, there is an additional value in this procedure from 
the point of view of diagnosis, for a patient suffering from acute arthritis with 
fever, who is not considerably better after 48 hours’ treatment by full doses of 
salicylates almost certainly is not suffering from rheumatic fever. The diagnosis 
in these circumstances should be at once revised. It will be found that the 
great majority of patients tolerate the above specified doses of salicylates 
without ill-effects. In the few instances in which it produces vomiting, or 
intense depression, or delirium, or coma, or hsematuria — symptoms thought 
from time to time to be toxic effects of the drug — either aspirin or salicin may 
be substituted. But care must be taken in deciding that such symptoms are 
really due to the salicylate and are not manifestations of the rheumatic poison. 
Modem synthetic preparations of sodium salicylate are fairly free from the 
contaminations which were formerly rather common. In the early stage of 
the disease it may be necessary to adopt more rapid palliative measures for 
the severe pain, especially if this prevents sleep. Nothing is better than opium, 
either as pulv. ipecac, et opii, grs. 10, or pil. saponis co., grs. 5. It is better to 
avoid phenazone and phenacetin. The treatment of heart complications is 
discussed elsewhere (Sect. XIII.) . Against the occurrence of these complica- 
tions, apart from the value of early and liberal use of salicylates, we seem to 
be powerless. But some authors attach importance to small blisters applied 
to the praecordium early in the disease. 

Hyperpyrexia is met by prompt application of the cold pack, with volatile 
stimulants ; the pack may need frequent renewal, and in extreme cases the 
water used for it must be iced. The most constant vigilance is necessary 
in such cases, which, as already stated, are happily rare nowadays. 

In the treatment of prolonged cases of the disease the writers believe 
iodine (preferably not in the form of the potassium salt) to be useful, and 
especially so in cases complicated by serous inflammations, whether cardiac 
or other. Such experimental treatment of these prolonged cases by sera and 
vaccines as the writers have observed has not led them to employ either in 
any routine fashion. “ Channels of entry ” should, in protracted cases, be 
adequately dealt with as in (4). 

(2) Local. — The position of optimum comfort of the affected joints has 
been already referred to. The use of splints for fixing the joints often gives 
relief. In the milder cases it suffices to wrap the joints in cotton-wool and 
bandage them lightly. In the more severe cases a lotion of tinct. opii, I fl. oz. ; 
glycerin, 2 fl. oz. ; water, 12 fl. oz. ; sod, carb. to saturation, used hot, gives 
as much relief as anything. An alternative is one of the preparations of 
methyl salicylate, used freely, but without rubbing. Aspiration of the 
effusion is scarcely ever needed ; its indication, indeed, should raise doubts 
as to the diagnosis. 

(3) During convalescence. — Convalescence is generally slow, and should 
not be hurried. If the heart has suffered by direct inflammation, the re- 
cumbent position must be prolonged until it is certain that quiescence is 
established in that respect ; this usually means from 4 to 6 weeks after the 
subsidence of the fever. The disastrous effects of attempting to hasten 
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convalescence in such cases are to be seen amongst patients who have been 
treated in institutions which advertise a false efficiency by reporting a 
“ shorter average stay in hospital ” than is the case in sister institutions. 
The transition from strict recumbency to a sitting posture should occupy a 
whole week, by the gradual addition of pillows, and the further return to 
ordinary active life should be graduated with care. 

Tonic preparations, such as quinine and hypophosphites, are useful, but 
the tradition that iron is not well tolerated until late in convalescence— 
though the state of anaemia seems to indicate it — is confirmed by experience. 
Diet during convalescence has already been referred to. Massage and passive 
movements of the affected joints may be begun so soon as the inflammation 
has completely subsided. 

(4) Preventive treatment . — Failing exact knowledge of the essential causative 
agent in rheumatic fever, no eSectivc mode of prevention can at present 
be devised. But if there be a doubtful “ channel of entry ” present in any 
case, this should be dealt with in some radical fashion, in any patient who has 
had an attack, or is a member of a susceptible family. “ Septic ” tonsils 
should be enucleated, and an appendix which has at any time shown signs of 
inflammation should be removed. 


ERYTHEMA NODOSUM 

Aitiology. — Although this disease is a definite and easily recognisable 
clinical entity, it is still uncertain where it should be placed, when con- 
sidered in relation to nosology ox to aetiology. Formerly the favoured view 
was that the disease is a manifestation of acute rheumatism. Since, however, 
it is less often than not associated with the more definite criteria of acute 
rheumatism (arthritis, endo- and pericarditis), since it rarely recurs in the 
same patient, and since treatment by salicylates in full doses does not cut 
short its course, it is very doubtful if it should be regarded as a true rheumatic 
affection. A more recent view is that the disease is intimately related to 
tubercle : the lesions being toxic rather than actual areas of infection : the 
isolation of tubercle bacilli from them, originally reported, has not been 
confirmed. Alternative views aTe not lacking. By some erythema nodosum 
is thought to be an acute specific disease due to an unknown virus. Collis 
suggests that it is a type of hyper-reactive tissue response to different bacterial 
allergens and that the allergens responsible for erythema nodosum in London 
are commonly tuberculin and the toxin of hsemolytic streptococci. 

It occurs more often in females than in males (according to Mackenzie, 
in the proportion of five to one), and the majority of cases are found between 
the ages of 10 and 30 years. There is no seasonal incidence. In the experience 
of the writer it is much more common in hospital than in private practice ; 
this and some other observations suggest that bad feeding or insanitary 
conditions may contribute to the incidence of the affection. 

Pathology. — There has been demonstrated a widespread arteriolitis 
in the subcutaneous fat, resolving without suppuration or residual fibrosis. 

Symptoms.—Thc symptoms consist of: (i) the local lesions, and (ii) 
certain constitutional changes. 

(i) The local lesions are bilateral and occur chiefly upon the lower 
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limbs ; indeed, in the great majority of the cases they are confined to these. 
When they appear on thearms they are most often found only in this situation, 
the patient is more often than not an adult, and the general symptoms are 
less like rheumatic manifestations than is the case in the more common 
variety of the disease. The lesions are round or oval swellings, usually con- 
fined to the extensor aspect of the limbs, affecting the shin regions chiefly, 
and varying in size from a large pea to half an orange. There may be two or 
three only on each leg, or, in severe cases, the greater part of the extensor 
surface may be covered by them. They involve the subcutaneous tissue 
as well as the skin. They are very tender to touch. On their first appear- 
ance they are deep red in colour, later they become purple in hue, and still 
later they often show a definite ecchymotic appearance — giving rise to the 
name dermatitis contusiformis. In bad cases there is a good deal of associ- 
ated oedema of the surrounding tissues. 

(ii) The general symptoms include a mild grade of fever (not constantly 
present), joint pains, malaise and sore throat. But many cases occur in 
which the local skin condition, with pain and tenderness, covers the whole 
of the symptomatology. Constipation is common, and is sometimes severe : 
in a case of the writer’s, in a young man, there had been no action of the 
bowels for 10 days, and the patient had suffered from constipation all 
his life. 

The course of the disease is from 2 to 3 weeks, but some mild cases gel 
well, if treated, within a week. 

Diagnosis. — The diagnosis is not difficult. Radclifie-Crocker says that 
the lesions may be mistaken for syphilitic nodes : the distinction is made by 
the presence of other signs of syphilis, by the fact that the pains in the latter 
disease precede the appearance of the node through the skin, and by the 
lack of response to treatment by iodide of potassium. The lesions of Bazin’s 
disease, though they occur on the legs much more than on the arms (as in 
erythema nodosum), though the sex and age are the same and though the 
association with tuberculosis is definite, are chronic and relapsing in character, 
and ulceration usually occurs. 

Treatment. — Rest in bed, with the legs elevated, and general hygienic 
conditions, suffice to bring about spontaneous recovery in all cases. No 
drug has credit for cutting short the course of the disease. Recoveiy has 
been found to be quite as rapid when the patient is treated by small doses 
of hydrarg. c. creta with saline aperients, as when she is given full doses of 
sodium salicylate. As a local application lead lotion is perhaps the most 
soothing. 


EPIDEMIC MYALGIA 

Synonyms. — Epidemic or Infectious Pleurodynia ; Bornholm disease ; 
Epidemic diaphragmatic spasm ; Devil’s grip. 

Definition. — An acute infectious epidemic disease of short duration 
characterised by sudden onset of pain in the upper abdomen and lower thorax, 
pyrexia, sweating, and a tendency to relapse. 

^Etiology. — The disease occurs usually in the late summer and autumn ; 
it mainly affects children under 15 yearn of age. The exciting cause is unknown ; 
infection appears to be spread by direct contact only, the incubation period 
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being 2 to 5 days ; the patient remains infective so long as the pain persists. 
One attack may not confer lasting immunity. 

Pathology.— Nothing is known of the pathology. No abnormality has 
been detected in those cases in which an exploratory laparotomy has' been 
performed owing to mistaken diagnosis. 

Clinical Features. — The onset is sudden, with acute spasmodic pain 
in the region of the xiphistemum and the attachment of the diaphragm, per- 
haps more on one side than the other. The pain leads to shallow rapid 
respiration, and is intensiGcd by deep breathing, by yawning, sneezing or 
cough ; a spasm during a period of quiescence may be induced by laughing. 
In adults, pain may also be complained of in the neck and extremities, anti 
there may be some frontal headache. The temperature rises rapidly, perhaps 
to 101° l'\, and subsides witbin 2-1 hours. There is a marked tendency to a 
return of pain and pyrexia during 3 or i days, and the second attack may 
be the more severe. Profuse sweats are common, anorexia the rule, while 
vomiting and diarrhcea arc seldom met with. 

There are no physical signs, other than in the character of the respiration, 
of involvement of the pleura, lung or peritoneum. There may be some 
cutaneous hyperesthesia and tenderness on pressure in the painful area, 
especially in the epigastrium. In some cases a leucocytosis occurs, and 
eosinopliilia lias been reported during convalescence. No abnormality has 
been detected on X-ray examination. 

Complications arc infrequent. Conjunctivitis, catarrh of the upper 
respiratory tract or orchitis have been reported in certain epidemics. There 
are no sequela;. Prognosis is good. 

Treatment. — The patient should be isolated, and remain in bed until 
48 hours after the pyrexia and pain have subsided. Ordinary methods for 
the relief of pain are indicated. 

Hordbr. 

A. E. Gow. 


PINK DISEASE 

Synonyms. — Infantile Acrodynia ; Erythredema ; Vegetative Neurosis. 

History. — The disease was first accurately described by Swift (Australia) 
in 191 -1, but Sclter (Germany) had reported similar cases in 1903, and Swift 
records that he certainly saw examples of the disease when he was a resident 
at the Hospital for Sick Children, Great Ormond Street, in 1S85. Feer 
(Zurich) is generally accepted in Europe os having described case3 about the 
same time as Swift. __ 

/Etiology. — The clinical syndrome is generally ascribed to the effects of 
a widelv diffused toxin which show.', a predilection for the autonomic nervous 
Bvstom. It frequently follows an acute infection of the upper respiratory 
tract and Ic-s often gastro-enteritis, either affording a possible portal of entrv 
of a virus. Although not obviously infectious from case to ca=e, smalt 
epidemics in localised areas have occurred in various parts of the world. 
This and a tendency to a seasonal incidence in spring ana autumn offer 
obvious analogies with acute anterior poliomyelitis; and Mnvcrnofer has 
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described eases following this disease. Another theory favours a vitamin or 
other deficiency, but usually affected children have been well fed. Hyper- 
sensitivity to sunlight has also been put forward, but claims to a cure by 
the exclusion of sunlight in England are balanced by equally well supported 
claims to great benefit by exposure to sunshine in Australia. The balance of 
present evidence favours a virus. The disease occurs more especially in the 
temperate zones, affects the sexes equally and is almost limited to the period 
covered by the time of the primary dentition. 

Pathology. — Apart from various findings due to secondary infections, 
the specific morbid pathology of the disease is said to include minor micro- 
scopical changes in medulla, cord and peripheral nerves. These consist of 
round-celled infiltration, demyelinisation and oedema. Some authorities 
maintain that even these changes are due to a non-specific terminal infection, 
or to secondary nutritional depletion. 

Symptoms. — After a vague febrile onset, as intimated above, the infant 
fails to recover its previous vigour, and remains essentially miserable, with 
insomnia, muscular hypotonia, increasing loss of appetite and usually loss of 
weight. After a week or so some degree of stomatitis is commonly found, the 
child dribbles a lot, and just when the whole picture has been confidently 
ascribed to the effects of dentition the characteristic rash makes its appear- 
ance. This consists of three main features : a sweat rash, which may be 
present all over the trunk and proximal portions of the limbB ; a curious 
“ raw beef,” puffy, non-pitting oedema of the handB, feet and frequently of 
the nose ; and eventually various degrees of furunculosis and pyodermia. 
The condition of the mouth deteriorates, teeth may be shed (and swallowed), 
photophobia is often marked, and the child “ burrows ” in misery in the bed- 
clothes, constantly scratching and rubbing the hands and feet together. In 
severe cases the fingers and toes may be seriously bitten and the hair plucked 
out. Perspiration of a cold, clammy type is present and produces a “ mousy ” 
odour. Wasting and hypotonia become extreme, the child makes no effort 
to stand or walk, and prolapse of the rectum may occur. Signs of affection of 
the nervous system are shown by a persistent tachycardia — which is constant 
and varies in degree according to the severity and state of the disease — the 
tendon reflexes are frequently diminished or lost, and it may be possible to 
demonstrate a diminished sensitivity to pin-prick. The disease is usually 
afebrile save for the effects of complications, the blood pressure is said to be 
raised, although the determination of this is a matter of some difficulty, and 
there is frequently a leucocytosis. 

Complications. — The upper respiratory tract infection may spread to 
affect the ears and, more seriously, to produce broncho-pneumonia, which 
is always a menace because of the risk of aspiration with an infected mouth. 
Pyelitis is not unco mm on. Various local infections of the skin are almost 
invariable in a case of ordinary severity. Sequel®, however, are unknown 
and relapses seldom occur. 

Diagnosis. — There is no mistaking the disease once it is fully developed, 
and it obviously should be suspected whenever a young child appears to be 
seriously mis erable for weeks at a time. Cases have been described with 
most of the classical symptoms, but without the rash or other skin changes. 
Tachycardia occurs in all cases, and unless the pulse rate is 140 or more a 
diagnosis of pink disease should not be made with confidence. 
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Prognosis. — In the absence of serious complications this is invariably 
good, and one attack confers immunity. Death is usually the result of fora’e 
serious complication but occasionally is sudden after a period of increasing 
rate and irregularity of the pulse. It is suggested that in fucIi cn«es the 
end is due to ventricular fibrillation. 

Course,— The whole clinical picture may be spread over three to nine 
months, witli some variation in the severity of the symptoms. 

Treatment. — Since the exact causation is unknown, preventive measures 
arc impossible, and most of the treatment has perforce to be symptomatic. 
Good nursing is essential but hospitalisation is undesirable ; a well-trained 
nurse in tlie home is indicated as the patient’s mother is almost invariably 
worn out. If weather permits the child’s cot should be in the open air as 
much as possible, day and night. Silk or cotton clothing, frequently changed, 
is best, the eyes should be protected from glare, and some restraint may be 
necessary to prevent quite serious self-infliction of damage to the skin. 
The diet should be adequate, well-balanced, mostly liquid nnd offered cold, 
frequently and in small quantities. The troublesome anorexia can only be 
dealt with by skilful nursing. Deference to the deficiency theory of origin 
would indicate the administration of vitamin concentrates A, B* C nnd D, 
raw liver, and some yeast preparation, such as yestamin. Good results have 
been claimed for the injection of vitamin B, in massive doses, sucli ns 1000 
international units once a week. This has the merit of being a convenient 
way of treating an out-patient at a hospital. Whole vitamin B complex has 
also been used as well as individual constituents of the vitamin B series. 
Bellcrgal (one to three tablets daily for several days) is believed to counteract 
the efi'ects of the. disease upon the autonomic nervous system. Some sedative 
is essential and a mixture of chloral and bromide, according to the age, 
is probably the most suitable and should be used freely. For the skin 
a tepid bath (to which disinfectant, such ns liq. hydrarg. perchlor., may 
well be added) once, or twice daily, followed bv a methylated spirit rub nnd 
copious powdering with a fine and talc (not starch) powder, will help to 
promote comfort. The irritation may be slightly allayed by calamine lotion 
or the use of menthol in paraffin (i per cent.) dabbed on at night. The 
mouth requires great care. Giving the child swabs soaked in hydrojren 
peroxide may be recommended, and actual inflammatory lesions should he 
dabbed with’ methyl violet solution (1 per cent, in water). Daring con- 
valescence an iron tonic and a change to the sensidc help to promote complete 
cure. 


A i. an MoNcniKm 



SECTION III 


DISEASES DUE TO METAZOA 


A. DISEASES DUE TO TREMATODES 
OR FLUKES (DISTOMIASIS) 

PABAMPHISTOMIASIS 

Definition — An invasion of man with amphistome flukes of the family 
Paramphislomidce. Two of these parasites are known. Watsonius watsoni 
(Gladorchis watsoni). — L. 8 to 10 mm. X 4 to 5 mm. ; Ova, 120 to 130 X 75 to 80 ft. 
The parasite has a reddish-yellow colour when fresh and inhabits the 
duodenum and upper part of the small intestine. Gaslrodiscus hominis . — 
L. 5 to 8 mm. X 3 to 4mm.; Ova, 150x72ft. The parasite has a large posterior 
disc by which it attaches itself to the mucous membrane of the bowel ; it 
occurs in the csecum and colon. 

Symptoms. — Diarrhoea, with loose bilious stools in the case of the 
former parasite, and intestinal disturbances with diarrhoea in tbe latter. 
The eggs of both parasites are found in the faeces. 

Treatment. — Carbon tetrachloride (3 c.c.) is probably specific. 


FASCIOLIASIS 

Definition. — An invasion of man and other animals with flukes of the 
family FasdolidoB. Several of these are known. 

(1) Fasciola hepatica { Distoma hepalicum), the common liver fluke in- 
habiting the bile ducts of sheep and other mammals. — L. 2u to 30 mm. X 8 to 
13 mm. The ova are operculated and oval, measuring 130 to 145x70 to 
90 fi. Prom them miracidia emerge which develop into sporo-cysts, redim 
and cercariae in snails of the species IAmncea truncatula ; later the cercarise 
encyst on grass stems and are subsequently eaten. 

Symptoms. — Man is occasionally infected ; light infections may be dis- 
covered accidentally during stool examinations, while severe cases may 
succumb to secondary cholangitis and liver abscess. In sheep the disease 
produces liver rot, which may be fatal. 

Treatment. — Pilix-mas administered in milk or capsul.es in a dose of 
0T c.c. per kilo, and repeated in 24 hours will destroy adult, but not young, 
flukes. Good results are reported following a course of emetine injections. 
Carbon tetrachloride is effective in sheep and has been favourably reported 
on in human cases ; it is, however, a dangerous drug where there is calcium 
deficiency. Success has folowed the oral administration of large doses of 
magnesium sulphate combined with intravenous injections of stibosan. 
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(2) F asdolopsis busf.-i (Distoma crassum)— L. 30 to 70 nun. X 12 to H nun • 
Ova, 120 to 130X77 to 80 /i. — This giant fluke is found in Chinn, Borneo' 
Malaya, Assam, Bengal and other regions in the East. : it inhabits the smnli 
intestine, particularly the duodenum, producing focal lesions. The immature 
eggs are voided in the faces, the miracidium matures in three to seven weeks 
and escapes through the operculum. It enters certain snails (Planorbis arnosus, 
Segmentina nitidclla, etc.) and develops into sporocysts and rodire which 
generate ccrcarhc ; the latter encyst on water plants — water caltrop and 
water chestnut — man becoming infected by eating the conns. The ccrcari® 
excyst in the duodenum and mature. 

Synonym. — The incubation period is three months. Initial symptoms 
include hypogastric pain, acid dyspepsia relieved by food, and diarrhoea. 
Later, asthenia, oedema of the face and extremities, ascites and dry, harsh 
skin develop. 

Diagnosis. — The condition may simulate gastric ulcer or typhoid, and 
is diagnosed by finding the ova in the stools. 

Treatment. — Proitivlactic. — Consists of cooking water caltrops and 
water chestnuts and sterilisation of night soil. 

Curative. — Carbon tetrachloride (3 c.c.), hexyl-resorcinol (1 g.) and betu- 
naphtbol (5-10 grains) are specifics. 


PARAGONIMIASIS 

Paragonimus wester mani (Disloma wcslcrmani ; D. ringcri) 

Definition. — An invasion of the pulmonary tissues by the lung fluke, 
a member of the family Troglolrcmnlida:. 

./Etiology. — Paragonimiasis occurs endcmicallv in the Far East, especially 
Formosa, .lapnn, Korea and China. The adult flukes (7-5 to 12 mm.X-1 to 
G mm.) form cysts in the lung, where the broad, oval, immature, opcrculated 
ova (80 to 118x50 to 70 /x) escape via the bronchi and appear in the mstv 
brown sputum : they are nlso found in the faces (40 per cent.). After 
attaining maturity the miracidium emerges, nnd invades a mclaniid snail, 
especially Melania libcrlina, where it forms sporocysts, rediro and, later 
ccrcarfa which encyst in the gills, liver and muscles of certain fresh-water 
crabs or cray fish — Potamon obtusipcs, etc. If eaten by man the ndolcscaria 
emerges in the duodenum and migrates via the peritoneal cavity and dia- 
phragm into the lung. 

Pathology. — Host reaction results in cyst formation around the fluke, 
which generally communicates with adjacent bronchi, into which the egrs 
and anchovy -sauce cyst content are discharged. Pulmonary lesions consist 
of fibrosis, cyst ic dilatation of the bronchi, pseudo-pneumonia and tubercle- 
like abscesses. Similar cysts may involve the intestinal mucosa, bile ducts, 
peritoneum, pleura, brain, spleen and liver. 

Symptoms. — These arc divided ns follows : (1) General, which include 
denitis and skin ulcerations ; (2) Thoracic, characterised by cough and 
haemoptysis with physical signs of broncho-pneumonia, pleural effusions or 
bronchiectasis ; (3) Abdominal, with involvement of the liver, spleen, pancreas 
or intestine : if the latter, there is diarrhoea with eggs in the faces ; (4) 
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Cerebral, with Jacksonian epilepsy, hemiplegia, monoplegia, aphasia and eye 
symptoms. Headaches, loss of memory and insomnia may be present. 

Diagnosis. — This is made by finding ova in the sputum or faeces. The 
complement-fixation reaction may be of assistance: eosinophilia is also 
present. 

Prognosis. — Brain cases are fatal, and the outlook is bad in all severe 
infections. 

Treatment. — Abstinence from eating raw fresh-water crab or cray fish 
prevents the disease. Emetine and tartar emetic temporarily relieve pul- 
monary symptoms, but cures are doubtful (Faust). 


CLONORCHIASIS 

Definition. — An invasion of the bile ducts of man and other mammals 
with trematode parasites of the family OpisthorchidcB , occurring in Japan, 
Korea, China, etc. 

Attiology . — Clonorchis sinensis ( Distoma sinense ; Opisthorchis sinensis , 
etc.) is a spatulate fluke, measuring 10 to 20 mm. X 2 to 5 mm. Its yellowish- 
brown ova are oval, possess a well-marked operculum, and measure from 
27-3 to 35*1 X 11-7 to 19*5 /*. Viable eggs are ingested by certain bithyniid 
snails ( Parafossaruhis striatulus, Bithynia fuchsiana ), and the miracidia, 
penetrating the soft parts, form sporocysts, redise and finally cercarise, which 
escape, and encyst in the flesh of certain freshwater fish of the family PercidcB, 
Gobiidce and AnabantidcB. When the mammalian host eats infected fish the 
adolescaria escapes in the duodenum and directly invades the bile ducts, 
especially the left, owing to its straighter course. 

Pathology. — Initially infection leads to primary proliferation of the 
biliary epithelium and thickening of the duct wall ; later this becomes 
greatly thickened, and finally cirrhosis of the liver with destruction of the 
parenchyma results (Faust). The pancreatic duct is sometimes involved. 

Symptoms. — Mild cases may be symptomless, but the heavier infections 
show anorexia, epigastric pain, hepatomegaly, diarrhoea, wasting, jaundice, 
oedema and ascites. 

Diagnosis. — This is made by finding the eggs in the feces. 

Prognosis. — This is dependent on the intensity of the infection ; heavily 
infected cases occasionally die, but mild and moderate ones invariably survive 
unless some intercuirent disease develops. 

Treatment. — Prevention lies in the cooking of freshwater fish before 
consumption. Tartar emetic intravenously possibly reduces the number of 
worms, while gentian, crystal and methyl violet reduce the intensity of in- 
fection as measured by the egg-cell count. Gentian violet is given as a 
keratin-coated pill (2| grains) thrice daily after meals for ten days ; for 
intravenous use 40 c.c. of an 0-5 to 1*0 per cent, solution is injected every 
other day ; not more than 6 g. is advised (Faust). 

When the liver is enlarged and tender, bile drainage may be accelerated 
by concentrated magnesi um sulphate fed through a duodenal tube left in situ 
for several days. It decreases intra-biliary pressure and absorption of toxic 
material, but does not cure. 
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HETEROPHYIDIASIS 

Definition. — Infection with flukes of tlio family Ilelerophyidn:. Three 
genera occur in man. 

0) lltierophycs hclcrophycs {Distoma hclcrophycs, etc.). A minute 
intestinal fluke infesting man, the dog, cat, etc., in Egypt, measuring 1-0 to 
l’TxOs? to (M mm. The oval, light-brown, oporculatcd ova measure 2S to 
30x15 to 17 /». Though the lifo cycle L not completely known, the 
corcariro encyst in mullet (Mugil ccphalus), the ingestion of which causes 
infection. 

(2) Ilclcrophycs katsuradai differs morphologically in the great size of 
its acetabulum, etc. 

(3) Mctagommus tjokagawai . — This pear-shaped fluke measures 1 to 2‘5x 
0*4 to 0-75 mm., while its eggs closely resemble B, hclcrophycs, measuring 
26*5 to 2SX 15-5 to 17 p. The lifo cycle passes through Melania libertine 
and allied molluscs, the cercarim encysting in the edible fish, Plceloglossus 
allivclis. 

(4) A number of other hcteropliyid flukes, including Monorcholrema laichi, 
21/. laihokui, Diorchilrcma pscudocirrata and Ilclcrophycs brevicaca, have been 
recorded by Africa and Garcia from Manila. 

Pathology. — The flukes become attached to the intestinal mucosa by 
their suckers, inducing mild inflammatory reactions and cosinophilia. 

Symptoms. — Mild digestivo disturbances and diarrhoea with blood in the 
stools mny result in severe infections. Often tho condition is symptomlcER, 
the diagnosis being made by finding ova in the feces. In their cases in Maniln, 
Africa and Garcia have described a condition of cardiac hetcrophyidiasis, 
resembling cardiac beriberi, associated with sclerosis of the mitral valves 
and fibrosis of the myocardium ; hcteropbyid ova were demonstrated in the 
local lesions. 

Treatment. — Carbon tetrachloride, betanaphthol, thymol, the oleoresin 
of aspidium, or eucalyptus, castor oil and chloroform mixture arc efficacious 
in eradicating the infection. To find the parnsites, the stools must bo strained 
through muslin. 


SCHISTOSOMIASIS (BILIIARZIASIS) 

Definition. — Invasion of man with blood flukes of the family Schislo- 
somidec. Three species are well known — Schistosoma haematobium, S. mansoni 
and 5. japonicum. More rarely man may Jjc affected by S. bovis and 
S. matlhci. Life cycle . — The parasites inknbit the portal veins and their 
tributaries, depositing ova in the hollow viscera, whence they escape via the 
urine or fivers ; on contact with water miracidia emerge, invade the appro- 
priate mollnsean intermediary, in which sporocysts and ccrcnriic develop 
(Miyairi and Leiper). The latter invade the skin and find their way to the 
portal system, where the schistosomuhe mature. The tuhcrculnted male, 
originally a flnttish fluke, has become rounded by irtroliing of its edges to 
form the yynrreoplioric canal, in which the thread-like female lies. Loth 
rexes have an anterior, prehensile sucker and a posterior, suctorial sucJ.er 
by wliirh the worm maintains its position against the portal blood stream. 
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S. hcematobium (Bilharzia htemalobia) occurs in Africa and parts of 
Western Asia, etc. ( d 10 to 15 mm. X 0*8 to 1*0 mm. ; $> 20 ram. x 0*25 mm.). 
The ova have a sharp terminal spine and measure 120 to 160x40 to 60 ft. 
The intermediary hosts vary considerably, being Bulinus conlortus, etc., in 
Egypt, Physopsis africana in Natal, and Planorbis melidjensis in Portugal. 
S. mansoni is found in Africa, South America, etc. ( d 10 to 12 mm. X 1*0 to 
1*2 mm., P 12 to 16x0*16 mm.). The ova have a lateral spine and measure 
140 to 165 X 60 to 70 /*. The intermediary host is Planorbis boissyi in Egypt, 
and Physopsis africana in Natal, etc. S. japonicum is confined to the Far 
East— Japan, China, Formosa and the Philippines (<$ 12 to 20 mm. X 0*5 to 
0*55 mm. <? 16 to 26 mm. X 0*3 mm.). The ova possess a lateral knob and 
measure 100 to 110X55 to 65 /*. The intermediate hosts are Kalayama ■ noso- 
phora , K. formosana and Oncomdania hupensis. 

Pathology. — In S. japonicutn and S. mansoni the worms are found in the 
portal system, especially its mesenteric branches, ova being deposited in 
large numbers in the colon and liver, and to a lesser degree in the small 
intestine, mesenteric glands, stomach, pancreas and rarely the spleen. In 
S. hcemalobium they wander still farther afield via the inferior hsemorrhoidal 
plexus into the pelvic plexuses of veins, especially the vesical, prostatic and 
uterine ; eggs are deposited in the bladder, prostate, Beminal vesicles, urethra, 
the lower thud of the ureter, cervix and vagina. These plexuses communicate 
with the inferior vena cava ; in consequence stray ova filter out into the 
lungs rather than the liver. Apart from toxic effects and suctional trauma 
produced by the schistosomes themselves, the egg deposits cause considerable 
local inflammatory reaction, at first giving rise to small pseudo-tubercles 
initially composed of giant cells, eosinophiles and round cells ; later these 
disappear or are replaced by whorls of fibrous tissue in which degenerated 
and calcified eggs are found. The characteristic papillomata form as a 
combined result of irritative downgrowth of epithelium produced by toxic 
substances liberated from worms and ova, and submucous cellular accumula- 
tions pressing the mucosa upwards from below. 

Special pathology. — S. japonicum and S. mansoni produce various colonic 
lesions, including round, whitish, submucous pseudo-tubercles, bilharzial 
colitis, and papillomata, which may slough off, leaving round ulcers. All 
these lesions may be visible with the sigmoidoscope. In addition, marked 
fibroid thickening and contractures of the bowel wall, mesentery and omentum 
sometimes occur. Periportal cirrhosis of the liver, which may or may not 
be associated with bilharzial splenomegaly, is met with. Other lesions 
include rectal papillomata, prolapse of the rectum, perineal granulomata 
and ischio-rectal fistulse. In S. mansoni egg deposits in the spinal cord may 
produce myelitis, and granuloma of the brain simulating cerebral tumour is 
recorded in 8. japonicum. In S. hcemalobium vesical lesions are dominant, 
but in addition there may be involvement of the ureters (lower third), chronic 
fibrosis of the prostate and s emin al vesicles, bilharzial infiltration of the 
cervix, vagina and periurethral tissues with sinus formation, and granulomata 
of the penis and vulva. In the bladder the earliest lesions are minute 
petechite and round, yellowish, pseudo-tubercles studding its surface ; later, 
papillomata and ulcers may develop, while chronic fibroid thickening and 
the so-called “ sandy patches ” are very characteristic of the chronic 
stages with calcified eggs. These lesions are demonstrable cystoscopically. 
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Pulmonary fibrosis associated with egg deposits is not uncommon, but 
involvement of the colon and liver is minimal. 

Symptoms. — Three stages can be recognised : (1) invasive ; (2) toxic or 
anaphylactoid ; (3) localised disease (a) early, (6) late. 

(1) Invasive. — The entry of cercanse may give rise to transient rash and 
local irritation lasting 24 to 48 hours (Kabure disease). 

(2) Toxic or anaphylactoid. — Within 2 to 8 weeks a clinical syndrome may 
appear, characterised by urticaria and an intense eosinophile leucocytosis ; 
in addition there may be rigors, abdominal pain, enlarged, tender liver and 
spleen, dyspnoea, bronchitis, anorexia, diarrhoea and fever, lasting a few 
days to several weeks ; the severe cases often simulate typhoid. This stage 
is most marked in S. japonicum (Katayama disease), but it is also described 
by Lawson in S. mansoni and by Fairley in S. kcBtnatobium. 

(3) Localised disease. — Local features dependent on egg deposition in the 
bladder or colon are not generally apparent for three to nine months after 
infection. In S. hcematobium early symptoms include scalding or frequent 
micturition, penile, perineal, suprapubic or loin discomfort or pain, and terminal 
hsematuria, the blood being bright red and increased by exercise. At this 
stage the prostate may be congested and tender, cystoscopic examination 
shows the characteristic yellow, round pseudo-tubercles,and the urine contains 
leucocytes, erythrocytes and terminal-spined ova which may also appear in 
the faeces (40 per cent.). For years intermittent hsematuria may be the 
only clinical manifestation, the subsequent course depending on such com- 
plications as carcinoma, cystitis with an alkaline urine containing much 
muco-pus, and renal involvement. In S. mansoni localised features may be 
absent or a chronic bilharzial dysentery may develop, characterised by colicky 
abdominal pain, the passage of blood and mucus, and tenesmus. Between 
attacks there is rectal discomfort, but the stools are solid, and coated with 
mucus, which may contain the characteristic lateral-spined ova. Later 
periportal cirrhosis and splenomegaly with ascites, etc., may supervene. In 
S. japonicum similar dysenteric symptoms are present. The chronic stage 
with cirrhosis and splenomegaly is characterised by weakness, emaciation, 
pallor, secondary anaemia, dilatation of the abdominal veins, and finally 
ascites and liver insufficiency. 

Complications. — In S. hcematobium there may be chronic nephritis or 
hydronephrosis due to backward pressure, or septic cystitis with pyonephrosis 
or ascending pyelonephritis. Carcinoma of the bladder, penis or vulva may 
also ensue, while bilharzia papillomata and vesical calculi are not uncommo n. 
In S. japonicum and S. mansoni hepatic cirrhosis, liver insufficiency or 
carcinoma of the liver may supervene. 

Diagnosis. — In the early toxic or anaphylactoid stage the diagnosis may 
be suggested by the intense eosinophilia and confirmed by the cercarial com- 
plement-fixation reaction (Fairley). In the localised stage the diagnosis is 
generally made by find ing ova in the excreta, but the complement-fixation 
reaction and the cystoscopic or sigmoidoscopic findings often prove of con- 
siderable value. In examining for S. mansoni or S. japonicum, the mucus 
covering of the stool should be selected, and in S. hcematobium the last few 
cubic centimetres of urine passed ; several examinations may be necessary 
and eggs may be found in scrapings from the bowel wall obtained with a blunt 
curette during sigmoidoscopy, when ordinary faecal examinations are negative. 
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Prognosis. — The prognosis is bad in patients continuously exposed to 
infection, or in late cases when hepatic or renal insufficiency, septic infection 
or carcinoma has supervened. 

Treatment. — Prophylactic. — This consists in curing the disease in 
man, in preventing excretal contamination of water, in destruction of snail 
vectors and in avoiding contact with infected water. 

Curative. — Two trivalent antimony compounds, tartar emetic and 
stibophen (fouadin), as well as emetine hydrochloride, exert a specific lethal 
action on the. adult schistosome. During treatment rest in bed is advisable, 
especially if complications exist, but in Egypt and elsewhere often ambulatory 
treatment is alone practicable. 

(1) Tartar emetic, first successfully introduced by Christopherson, is given 
intravenously in 10 c.c. of saline every second day, commencing with \ grain 
doses and increasing by £ grain until a maximum of 2 grains is attained. 
The solution must be freshly sterilised, and the total course for the adult 
should equal 30 grains. The drug kills the schistosomes, and viable ova 
rapidly disappear from the excreta. Cough, vomiting and toxic muscular 
pains may follow its administration, but the drug is generally well tolerated 
except in cases complicated by hepatic cirrhosis, renal involvement, sepsis, 
etc. Great care must be taken not to inject the solution into the tissues, 
as severe inflammation and necrosis result. 

(2) Stibophen (fouadin) (antimony-pyrocatechin-disulphonate of sodium) 
should be given in an all-glass syringe in 6*3 per cent, solution ; the total 
course consists of 40 c.c. administered in nine intramuscular injections 
extending over a period of 15 days. 

The usual medical and surgical measures should be employed for compli- 
cations as they arise, and rectal and other polyps which do not resolve with 
specific therapy may need excision with the electric cautery. 

N. Hamilton Fairley. 


B. DISEASES DUE TO CESTODES 

MNIASIS— TAPE-WORMS 

Definition. — Taeniasis is produced by different forms of tape-worms 
occurring either as adults in the intestine (intestinal tasniasis), or as the 
developmental stage in the muscles and other host tissues (somatic 
taniasis). 


Intestinal T2eniasis 

(1) Taenia solium (Linnaeus, 1758). — The pork tape-worm measures 2 to 3 
metres in length. The head is globular and possesses 4 suckers, a rostellum 
and a double row of hooks. The uterus never has more than 12 lateral 
processes (diagnostic). The ova are spherical, 31 to 40 n in diameter, having 
a thick-walled shell and an oncosphere with 3 pairs of booklets. The cysti- 
cerus stage is passed in the pig (Cysticercm celluloses), and man becomes 
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infected by eating undercooked “ mensly ” pork. Tickling and smoking do 
not kill cyslicerci. 

(2) Tania naginata (Goeze, 1782). — The beef tape-worm measures 3 to 4 
metres in length. Its head is cubical whh four suckers, but no armature ; the 
uterus contains 15 or more lateral processes, thus differentiating it fro m 
T. solium, though its oval eggs, measuring 33-10x 20-30 p, may be indis- 
tinguishable. The cysticcrcus stage is found in the ox ( Cysticcrcus bovis) and 
man becomes infected by eating undercooked beef. 

(3) Dipylidium canimtm (Linnnma, 1758). — A common tape-worm of the 
dog is occasionally found in man. Human infestation with Tania confrna, 
T (Oita africana and Bcrticlla satyri lias been described on two or three occasions. 

(4) llymcnolcpis nana . — This dwarf tape-worm, which is common in 
Southern Europe, the Southern United States and India, inhabits the small 
intestine of man. It measures 2-5 to 4*0 cm. in length, has four hemispherical 
suckers and a short rostelium with a siuglc row of hooks. The eggs measure 
30 to 40 microns in diameter and contain an onchosphcro. No intermediary 
host is required, as the eggs hatch out in the intestine. After penetrating the 
mucosa the embryos develop into ccrcocysts, return into the lumen of the 
bowel, become attached by their heads to the villi and develop into mature 
worms. 

(5) Diphyllobothrium latum (Liunrcus, 3758) ( Tania lata, etc.). — The broad, 
fish tape-worm, some 2 to 10 metres long, possesses an almond-shaped head, 
but no armature. The immature eggs are oval, operculated and measure 
70X45 p. After three to five weeks’ development in water the liexacanth 
embryo escapes and is ingested by some species of cyclop!; or allied crustacean 
in the body cavity of which it develops into a procercoid larva. Infected 
crustaceans must be swallowed by certain fish, t'.e. before the plerocercoid 
larva develops. Man becomes infected by eating the undercooked, infected 
fish. Other species, such as D. cordalum, D. parvum and D. hovghloni , have 
been described on one or two occasions as has also Diplogonoporus grandis and 
Iiraunia jassyensis. 

Symptoms . — Symptoms may be absent, or gastro-intestinal disturbances, 
such ns anorexia, voracious appetite, dyspepsia, abdominal pain, colic nnd 
diarrhoea may result. Neurasthenia in adults, and headache, convulsions and 
strabismus are described in children. Occasionally D. latum is associated 
with severe mcgnlocytic antemia. 

Diagnosis. — The diagnosis is made by identifying the appropriate 
segments or ova in the excreta. Skin hypersensitivenoss to tape-worm 
protein and cosinophilia may be present. 

Treatment. — Kiiix mas and carbon tetrachloride arc effective remedies 
for all the tape-worms, provided preliminary starvation and terminal purga- 
tion with salines be instituted. After a liquid diet, consisting of broths, 
orange juice, dextrose, etc., for two davs,during which time the bowels arc well 
opened, extrnctum filicis liquidum in 30 minrirn doses is given in gelatine 
capsules or emulsion at 8.0, 8.20 and 8.40 n.m. In obstinate cases an extra 
30 minims may be given at 9 a.m. and 30 minims of oil of turpentine as well. 
Sodium or magnesium sulphate (gr. 210) is administered at 10 a.m., and all the 
motions subsequently passed must be carefully sieved and examined against a 
black background to identify the head ; castor-oil must never be used as it 
dissolves out filicic acid aud leads to poisoning. If the head is not recovered. 
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frfj&iriieht may be repeated in ten days’ time, or three months’ interval may be 
allowed, by which time segments wifi have generally reappeared if the worm 
h&s Survived. Carbon tetrachloride is given in capsules, the maximum adult 
ddse being' 3 c.o. ; this is followed by a saline purge three hours later. Some 
report that it is advantageous to combine oil of chenopodium (1 c.c.) with 
carbon tetrachloride therapy, as in the treatment of ancylostomiasis. 

The megalocytic anaemia associated with D. latum infestation responds 
Satisfactorily to oral liver extract therapy, but recurs unless the worms be 
eradicated by specific drug treatment. 

Somatic Tasniasis 

(1) Sp'arganum mansoni. — This is the plerocercoid stage of Dipkyllo- 
hothrium mansoni (Cobbold, 1882) which has a somewhat similar life-history 
to 2). latum. The adult worm infests the intestine of the dog and cat, the 
ciliated embryo is ingested by Cyclops leuckarti where it develops into a 
procercoid larva. When swallowed by the second intermediate host, which 
fiiay be a snake, bird or mammal, including man, the cyclops iB digested, the 
liberated larva penetrates the stomach and, travelling under the peritoneum, 
reaches the deep somatic muscles, also the iliac fossa, lumbar region, pleura, 
Urethra and eye where it multiplies asexually by transverse fission, many 
spargana resulting from a single plerocercoid (Faust). Ingestion of spargana- 
infested tissues by the dog and cat results in intestinal teeniasis, but the 
adult stage does not develop in man. 

Symptoms. — Pain, swelling and oedema of the subcutaneous tissues and 
muscles sometimes occur, and in ocular sparganosis, which is common in the 
Tonkin delta, inflammation with pain, redness, oedema, laehrymation and 
ptosis may result. Human infection in China often follows the direct trans- 
ference of spargana from infected frogs which are applied locally in the 
treatment of nlcers, etc. (Joyeus and Houdemer). 

Diagnosis.— This is made by finding tbe unbranched spaxganum lame 
embedded by their scolices in a slimy matrix in the tissues. 

Treatment.— Where possible the parasite is removed surgically. 

(2) Sparganum ptolijerum (Ijuma, 1905). — This species affects man in 
J&pan, innumerable spargana producing nodules and honeycombing of the 
tissues, and elephantiasis if the lymph channels be involved. The adult 
stage and life cycle are unknown. 

(3) Taenia solium. — The cysticercus stage of T. solium, i.e. cysticercosis, 
is occasionally found in man who may or may not have harboured the adult 
parasite. The -cyst, which is generally surrounded by a fibrous-tissue capsule, 
'Consists 'Of an opalescent bladder containing -a single evaginated head with 
booklets. Various tissues, including the brain and its Ventricles, the liver-, 
Jungs, Orbit and the somatic muscles and heart, may be involved. It occurs 
in Europe, Africa and Madagascar, and in soldiers returning from India and 
Egypt, Macartbur has found it to be a common source of epilepsy. Man 
probably acquires the disease by auto-infection, or eating uncooked food, 
such as lettuce, to which dried segments of T. solium are adherent. 

Symptoms. — Subcutaneous nodules (£x2 cm.), muscular weakness, 
at&mp and pains may be encountered, also Jacksonian epilepsy, petil mal, 
'various psychoses and occasionally focal lesions of different types, if the brain 
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be involved ( Cysliccrcus ccttulosa). The diagnosis is established by biopsv of a 
subcutaneous cyst, or X-ray examination revealing calcified nodules in the 
muscles. Ophthalmoscopic examination may show retinal lesions, while 
cosinophilin and skin hypersensitiveness and positive complement-fixation 
reactions with tenia antigens may be found. Accessible cysts can be excised, 
but the prognosis is bad if the bram be involved. The most dangerous period is 
the sixth to the eighth year, when cerebral disturbances most frequently occur. 
Mental deterioration and death frequently result, but even those developing 
cerebral cysts may recover. Fits should be controlled bv luminal and 
bromide. 


(4) Tccnia muUiccps (Lcske, 1780). — Camurus ccrcbralis, the cystic stage 
of the canine tape-worm, T. muUiccps, commonly afTccts the bram of goats 
and sheep ; it has been recorded in man, producing epilepsy and aphasin. 

(5) Echinococcus granulosus (Catch, 178G). — This small tape-worm (2-5 
to G mm. in length) inhabits the intestines of dogs, jackals and wolves ; it con- 
sists of a head with four suckers, a rostellum and booklets and three or four 
segments, of which only the terminal one is gravid. In the intermediate hosts, 
which include sheep, cattle, pigs and man, hydated disease is produced. 
Man becomes infested from swallowing water and uncooked vegetables, etc., 
contaminated with infected canine freces, or by handling and fondling in- 
fected dogs. Hydatid disease is frequently contracted in childhood and is 
most common in sheep-breeding countries like Australia, New Zealand, the 
Argentine and South Africa ; it also occurs in Iceland but is less frequently 
encountered in Europe. 

After the egg is swallowed, the six-hooked embryo escapes from its shell, 
traverses the intestinal wall, invades the blood vessels, and metastasises 


generally in the liver, but less frequently in the lungs, brain, bones, and 
muscles, etc., where it loses its hooks and forms a cyst, the wall of which 
consists of two layers, a laminated outer layer, the cctocyst, and a granular 
inner layer, the cndocyst. As the cyst grows, it exerts mechanical pressure 
and toxic effects on adjacent host tissue, resulting in inflammntofy reaction 
and the formation of a fibrous tissue capsule known as the adventitia. Endo- 
genous budding from the granular layer of the cyst results in the formation 
of brood capsules, scolices, and daughter and granddaughter cysts. Exo- 
genous budding sometimes occurs, especially in bone, while atypical develop- 
ment in viscera like the liver may result in alveolar or multilocular types of 
hydatid. It is improbable that a second parasite, E. muUilocularis, exists. 

Symptoms. — The clinical picture is very varied. Cysts may be symptom- 
less for many years until pressure effects arc produced, or they may rupture 
or suppurate with the production of acute illness. Rupture into a vein may 
lead to sudden death from an embolus of daughter cysts, or to an anaphylactic 
syndrome characterised by injected conjunctiva?, lachrymation, vasomotor 
collapse, urticaria, oedema, respiratory distress and cosinophijia. ( .^ u Fj t j rc 
into the peritoneal cavity may produce an acute abdominal crisis followed by 
peritoneal echinococcosis, secondary cysts developing from scattered sconces, 
or if the cyst rupture into a bronchus natural cure may ensue. Suppuration, 
especially of liver cysts, is not uncommon, while in some 30 per cent, of cases 
their degeneration and death with subsequent calcification lead to natural 
cure. The inferior aspect of the right half of the liver is the commonest site 
affected, while the right lung is three times ns often involved as the left. 
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Brain cysts closely simulate cerebral tumour, while echinococcosis of bone, 
owing to its rapid exogenous growth, often leads to a fatal issue, especially 
when the pelvis and vertebral column are involved ; a pressure myelitis may 
result. 

Diagnosis. — A history of contact with dogs in childhood is important ; 
hydatid thrill, if present, is pathognomonic. Collapsed cysts, membrane, 
scolices and hooMets may be coughed up or passed per rectum, while the 
aspiration of a clear watery fluid containing considerable amounts of sodium 
chloride and hydatid elements clinches the diagnosis. Aspiration, however, 
should never be carried out in lung cysts except on the operating-table owing 
to the danger of drowning from rupture into the bronchial tract. X-ray 
examination is of considerable importance in localising liver and lung cysts, 
while the complement-fixation and precipitin reactions and the intradermal 
test have greatly increased the percentage of cases correctly diagnosed before 
operation. Eosinophilia may occur, especially if a cyst has recently ruptured. 

Treatment. — No medical treatment is available except for the anaphy- 
lactic syndrome, when adrenaline (10 min. of 1 in 1000 solution) should be 
administered. As a rule, calcified cysts should not be operated on. After 
the injection of formalin to kill scolices in hepatic cysts the contents should 
be evacuated and the adventitia sewn up in smaller sized cysts ; suppurating 
and large cysts must be drained. Special care must be taken to prevent soiling 
of the peritoneum with the cyst contents in hepatic hydatid, as secondary 
peritoneal echinococcosis is liable to develop. 

N. Hamilton Faibley. 


C. DISEASES DUE TO NEMATODES (ROUND-WORMS) 

STRONGYLOIDIASIS 

Strongyloides stercoralis (Bavay, 1876). — A common tropical parasite of 
man, the female worms living in the jejunum and duodenum, and in massive 
infections invading the bile and pancreatic ducts, the stomach and colon. 

Aitiology. — The eggs hatch out rhabditiform larvae which appear in the 
faeces : rarely, where intense diarrhoea is present, the eggs (50-80 X 30-34 y), 
which resemble ancylostome ova, may be found. The rhabditiform larvae 
give rise either directly, or indirectly through a sexual circle, to filari- 
form larvae which invade the skin or mucosa and follow a similar route to 
ancylostom.es proceeding via the lung to the intestine. 

Pathology. — Intestinal catarrh or an enteritis, with extensive erosions 
of the mucosa, giving rise to a " beefsteak ” appearance, may occur in heavy 
infections. 

Symptoms.— Initial dermatitis and lung symptoms may be seen during 
the first few days. Mild infections show no symptoms ; severer infections 
may present epigastric discomfort after meals, flatulence and diarrhoea 
which occasionally is very intractable. Occult blood may occur, urticaria and 
rndema sometimes develop at the site of entry of infective larvse, and dermal 
sensitivity can be demonstrated to strongyloid extracts (Fiillebom). 
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Diagnosis. — This is made by finding the rhabditiform larva: in the 
stools, which should be mixed with water and strained through muslin. 
Hook-worm embryos have a longer pre-oesophageal mouth cavitv and occur 
within the egg. 

Treatment.— -Gentian violet, introduced as a specific by Do Lan^ar, 
is given as a keratin-coated pill (1 grain) thrice daily before food until a cours* 
of 50 grains has been taken. In intractable cases, 25 c.c. of n 1 per cent, 
aqueous solution can bo administered through a duodenal tube. For the 
intravenous route 25 c.c. of an 0-5 per cent, solution is recommended on 
alternate days for ten days. Though favourably reported on, gentian violet 
treatment by no moans always euros. 

Allied helminths, including Ithabditis pcllio (Schneider, 1886) and Turlatrir 
accti (Muller, 1783), the common vinegar worm, have been reported in the 
vaginal exudate and urine of women. 


FILARIASIS 

An invasion of man by members of the family Filariidcc. Several species 
arc known to infest man, Filaria bancrofli or Wttchcrcria bancrofli, Filaria 
loa or IsOa loa, Filaria perstans or Acanthochciloncma perstans transmitted 
by Culicoidcs auslcni , and Filaria ozzardi or Mansonclla ozzardi, the insect 
vector being Culicoidcs furens. Only the first two are of clinical importance. 
Two larval Filariida: are known in which the adults have not been found— 
Microfilaria malaija (Brug, 1927) occurring in the peripheral blood at night, 
and Agamof.laria strcptoccrca (Macfic and Corson, 1922) found commonly in 
the skin of natives on the Gold Coast. 

(1) Filaria batwrofli (Cobbold, 1877). — This parasite has a widespread 
tropical distribution, being especially common in India, the West Indies, 
Porto Rico, Southern Chinn and the Pacific Islands. The adults are like fine 
catgut (d30~40 mm. long; 9 76-100 mm.xO-2 mm.); they inhabit the 
lymphatics and periglandular lymphatic tissue, and produce embryos which 
subsequently invade the blood stream, living in the lungs and thoracic blood 
vessels by day and appearing in tbe peripheral blood only at night — nocturnl 
periodicity. The embryos arc enclosed in a loose sheath and measure 230- 
320 x 7-5-10 /t. As Manson first showed, the intermediate host is a mosquito 
(chiefly Culcx faligans), which sucks the embryos out of the blood at night ; 
metamorphosis subsequently takes place in the thoracic muscles. The 
mature embryos are inoculated into man via the proboscis (Low). Develop- 
ment in the insect vector takes from 10 to 40 days, depending on the 
temperature, etc. In the Pacific two filaria zones arc encountered. Fiinriaris 
in New Guinea and New Britain is of the usual nocturnal type and trans- 
mission is chiefly by Cules fadgans. In islands east of 170' cast longitude 
fibrin is transmitted mainly by the day-biting mosquito, Aides fcitlcJorts 
ptfiidosculcUaris, niul is non-periodic in type. This holds in the 1 arnwaii, 
Wallis, Friendly, Fijian, 301 lice, Gilbert and Society island groups. 1 houen 
there are no morphological differences between the adults and jnieru.ilaria- 
of the nocturnal and non-periodic types of Filaria bairrofli, it is still po ; ‘d>l<- 
they may represent different strains or subspecies. 

Pathology, — The parent worms often produce little obvious damage 



FILARIASIS 


341 


the infection then being recognised only by the presence of microfilariae in 
the blood. Pathologicalv. changes, associated with the presence of filaria 
worms, however, may be found in the tissues of such patients (O’Connor and 
Hulse), notwithstanding the absence of symptoms, while in others, especially 
when hyperinfection has extended over many years, the most gross and 
grotesque pathological manifestations may be found. The various changes 
in the lymphatics and lymph glands are partly of mechanical origin and 
partly attributable to the effects of helminthic toxins and secondary strepto- 
coccal invaders, which induce lymphangitis with resulting lymph stasis and 
lymph oedema. Lymph oedema and inflammatory tissue reaction ensure an 
increased protein content of the tissue fluids ; this stimulates growth and 
results in hyperplasia of the skin and subcutaneous tissues, ultimately leading 
to elephantiasis. Recurring lymphangitis and blocking of the lymphatics 
may result in death of adult worms, but even if this does not happen, obstruc- 
tion of the lumina of the lymphatics proximal to the worms will prevent the 
escape of microfilariae into the circulation. These are the probable reasons 
why microfilarias are no longer demonstrable in the blood of patients with 
elephantiasis. 

Symptoms. — The incubation period is variable. Some six months to two 
years may elapse before early clinical features such as urticarial swellings, 
filarial nodules and thickened lymph cords, lymphangitis, adenitis, epididymo- 
orchitis, or lymph scrotum appear. Eosinophilia and skin hypersensitivity to 
Birofilaria immitis antigen are generally present at this time, but no micro- 
filaria are demonstrable in the blood. Excision of a nodule and subsequent 
microscopic examination may reveal adult worms. As in loa loa infestation, 
it may be some years before embryos are demonstrable, even when consider- 
able quantities of blood are examined. 

Lymphangitis is associated with rigors, high temperature, tender enlarge- 
ment of the lymphatic glands, red lines in the course of the lymphatics, and 
inflammatory swelling of the affected tissues. The “ elephantoid ” fever 
usually lasts one to three days, but occasionally it may persist for several 
weeks. The filarial nodules described by O’ConnoT originate as a local tissue 
reaction around dead filarial worms located in the lymphatics ; from here 
red lines caused by inflamed lymphatic vessels may radiate down the limb. 
The lymphangitis is well defined, being dull red, tense and cedematous. 

Enlarged groin glands are common and if associated with a mass of 
varicose lymphatics (lymphatic varix) may be mistaken for a bernia. Micro- 
filariae are often found in the aspirated lymph. If lymphangitis ensues there 
is much local inflammatory swelling, tenderness and pain. The axillary, 
epitrochlear and cervical glands occasionally become enlarged, especially in 
non-periodic filaria, while enlargement of the deep-seated glands — iliac, 
lumbar, mesenteric, retroperitoneal and thoracic — sometimes occurs. Living 
or calcified worms may be found in such glands, and secondary cocca 1 infection 
may lead to fatal septicaemia. Involvement of the retroperitoneal lymphatics 
may cause abdominal pain, associated with tenderness and rigidity of the 
abdominal muscles, vomiting, hiccough and fever ; death from streptococcal 
peritonitis may follow. End emi c funiculitis or lymphangitis of the spermatic 
cord is often associated with lymphantieetasis, and is characterised by acute 
tenderness and local inflammation of the scrotum and cord. Eilarial epididymo 
orchitis is also not uncommon. It produces fever, shivering and pain in the 
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testicle, which rapidly enlargos and is associated with exudation of fluid into 
the tunica vaginalis. The swelling subsides in a few days, but permanent 
thickening and a filarial hydroccelc or chylocoele may result. Recurrences are 
common. Lymph scrotum is due to an inflammation of the scrotal lymphatics, 
which may become dilated and tortuous, and form small vesicles exudinn 
lymph containing microfilariae. Recurrent attacks lead to elephantine^'. 
Chyluria results from obstruction and dilatation of the thoracic duct itself 
or of some of the chyle-carrying intestinal lymph vessels. Subsequent 
rupture of dilated lymphatics into the pelvis of the kddnev, ureters or bladder 
leads to chyluria, or, if chyle escapes into the peritoneal cavity, to chvlous 
ascites. 

Elephantiasis results in people repeatedly exposed over long periods of 
time. The lower limbs arc most frequently involved, next the scrotum, nnd 
next the arms. Elephantiasis of the mammae, vulva and penis are rare. 
The condition is generally preceded by recurrent attacks of lymphangitis 
with fever and secondary dermatitis and cellulitis. Occasionally such a 
history is lacking. Different clinical types arc described varying from slight 
uniform enlargement of the limbs with perceptible thickening of the skin," to 
gross enlargement with characteristic elephantoid appearance and deformity. 
The skin becomes coarse and thickened ; later, indolent ulceration or abscesses 
may form, or a coarse warty appearance develops (Elephantiasis verrucosa). 
Finally the skin becomes leathery in consistency and thrown into ruga;, while 
the hypertrophy of the subcutaneous tissues become so great that the patient 
is practically immobilised by mere increase in the weight of the lower limbs 
or scrotum. Patients inflicted with this condition may live for many years, 
finally dying from intercurrent disease. 

Diagnosis. — Prior to the appearance of embryos in the blood, eosinophilia 
associated with a positive intradermal skin test will suggest the diagnosis. 
If nodules are present, biopsy should be performed and examination made 
for the presence of adult filaria in tissue section. When searching for embryos, 
blood should be collected at the appropriate time (about 10 to 12 p.m. in 
the nocturnal type), and as much as 20 c.mm. of blood examined in thick 
films. The fact that the lymphangitis often originates in a nodule in the 
course of the lymphatic vessels and is of retrograde not the ordinary ascending 
type, should suggest a filarial origin. 

Filarial elephantiasis should be distinguished from the familial type of 
elephantiasis known as Milroy’s disease, and from elephantiasis secondary to 
recurrent streptococcal lymphangitis, or blockage associated with tuberculosis 
or carcinoma of the lymph glands or surgical excision. 

Treatment. — Prophylaxis depends on mosquito destruction and the use 
of mosquito nets, etc. No specific drug treatment has yet been discolored 
for mnn, but certain trivalent nnd pcntavalont organic antimony compounds 
have been favourably reported on in animal filariasis. Fouadin kills th** 
microfilaria) in dogs infected with Dirofilaria immitis but not the adult worms, 
nnd neostam (stibamine glucoside) has recently been reported as curing 
filariaris ( Litmosoidcs carimi) in the cotton rat bv destroying the n u k 
parasites. The application of an ethyl chloride spray to focal points nas 
been advocated to abort Ivmphangitis. If secondary streptococcal infection 
has supervened, sulphonainide therapy is indicated. Surgical intervention maj 
be nece r sarv for septic complication*!, such as filaria abscess and various 
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elephantoid conditions. In elephantiasis of the legs elastic bandaging, 
massage and rest, with elevation of the limbs, are desirable. Elastic stockings 
should be washable, porous, and made to fit, extending from the dorBum of the 
foot to above the knee. 

(2) Loa loa (Cobbold, 1864). — Human infestations with this parasite occur 
in West Africa. The adults inhabit the subcutaneous and retroperitoneal 
tissues, while the sheathed embryos have a diurnal periodicity (9 a.m. to 
9 p.m.) ; several years may elapse before embryos appear in the peripheral 
blood. Transmission is by certain species of mango-fly ( Ghrysops dimidiata 
and G. silacea ) which feed in the daytime. Clinically the worms give rise to 
urticarial eruptions and puffy, painless, white swellings the size of a hen’s egg, 
lasting two to three days, known as Calabar swellings. These are due to an 
oedema of the subcutaneous tissue and probably represent an anaphylactoid 
reaction to helminthic products or toxins. Leucocytosis associated with 
a marked eosinophilia (20 to 60 per cent.) is characteristic, and dermal hyper- 
sensitiveness to diro-filarial extract is shown in almost every case. Positive 
complement-fixation reactions are also given with dirofilarial alcoholic 
extracts. Neuritic pains may also be complained of. Not infrequently 
the worms appear about the eye, and in their migration across the con- 
junctive give rise to transient conjunctivitis and lachrymation. Where 
visible, the worm should be surgically removed under local anesthesia. 


ONCHOCERCIASIS 

Onchocerca volvulus (Leuckart, 1893). — Thw nematode, found on the 
west coast of Africa, inhabits the subcutaneous or connective tissues of man, 
often giving rise to nodular, subcutaneous, cyBtic tumours, 1 to 10 cm. in 
diameter, over which the skin is generally movable, and in which lie entangled 
masses of worms and embryos encased in dense fibrous tissue. The swellings 
are particularly common around the elbows, knees, ribs, iliac crests and great 
trochanter. Unsheathed microfilaria may occasionally be demonstrated in 
the skin, especially of the loin and thigh, as well as in the circulatory blood and 
subcutaneous lymph channels, even though no evidence of disease exists. 
Dermal lesions, including achromia, xeroderma and pseudo-ichthyosis, are 
attributed to embryos located in the skin (Laigret). Pruritus may be intense, 
especially at night. Onchocerca tumours of the head are not infrequently 
associated with ocular complications. Blindness may result from retino- 
choroiditis or punctate iritis when embryos are found in the anterior chamber. 
Blacklock has shown that transmission is by the buffalo gnat, Simulium 
damnosum. Localised tumours may be removed under local anaesthesia. 

The parasite called Onchocerca ccecutiens (Brumpt, 1919) is found in 
Guatemala and Mexico. Its status as a distinct species has for some time 
been doubtful, and the recent work of Strong indicates it is the South American 
form of 0. volvulus. It produces flat nodes (Guatemala nodules) up to 2 cm. 
in diameter, especially affecting the scalp and face, and an eruption known 
as “ coastal erysipelas," associated with pain, tumefaction and fever may 
result from secondary streptococcal infection of the skin due to scratching, 
the irritability being caused by microfilariae in the corium. More important 
are the ocular lesions caused by microfilariae, piercing the capsule of the nodules 
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and invading the tissues of the eye, producing conjunctivitis, punctate 
intis, keratitis and choroiditis. Blindness commonly follows (Sirens). An 
oosinophilc leucocytosis is the rule. Diagnosis is made l»y demonstrating the 
microfilaria; in the milky fluid aspirated from the nodules, "or in adjacent pieces 
of skin shaved off and teased up in saline at 37° C. for microscopical examina- 
tion. Transmission is by three different species of Simulium, the coffee flies 
living at a height of 2500-5000 feet. The nodules should be excised 
whenever possible, especially those in the vicinity of the eves. Some im- 
provement in the ocular condition may follow this procedure” 

DRACONTJASIS 

Dracuncuhts medinensis (Linnreus, 1758). — Guinea-worm disease is 
common in India, Persia and Africa. The adult female, measuring 40-120 cm. 
XO‘5-1‘7 inm., inhabits the subcutaneous and interstitial tissues, and takes 
somo 12 months to reach the skin where it secretes some toxin producing 
a blister which later ulcerates, and permits, on contact with water, tho reflex 
discharge of embryos from the prolapsed uterus which perforates tho base 
of the ulcer. The worm itself is often surrounded by a fibrous-tissue canal. 
Fcdtschcnko, in 1879, produced evidence that a cyclops was the intermediate 
host. Man becomes infected by swallowing these crustaceans in drinking 
water. 

Pathology. — Tbreo factors are responsible for pathological lesions, 
namely, tho worm, the embryos and secondary bacterial invaders. The 
toxic substance responsible for blister formation may, if absorbed, lead to 
anaphylactoid symptoms. Premature ejaculation of embryos may prodneo 
subacute sterile abscess. Bacterial invaders, especially Staphylococcia 
aureus , Bacillus colt and streptococci are responsible for acute abscess, 
cellulitis, bubo, synovitis, arthritis and ecpticccmia ; these complications 
almost invariably result from tho retraction into tho tissues of a taut, clastic 
worm, broken during efforts to extract it. 

Symptoms. — Prodromal symptoms consist of an itchy, urticaria! 
eruption (40 per cent.) which may bo associated with vasomotor collapse, 
vomiting, diarrhoea, dyspnoea and high eosinophilia, followed a few hours later 
by blister formation and ulceration (Fairley). The lower extremities are 
commonly involved (8G’5 per cent.), and in decreasing frequency tho arms, 
trunk, bullock and scrotum. Septic complications aro frequent, nnd con- 
tracture of tendons and fibrous ankylosis of joints sometimes result. Neuritis 
and muscular rheumatism may be produced by calcified worms, which 
on X-ray examination show a pathognomonic, convoluted, moniliform 
shadow. 

Treatment, — This depends on the stage at which the patient ts ften. 
Anaphylactoid symptoms aro best treated by injections of adrenaline (mm. x. 
of a , r > f)f7 solution). A blister, if present, should be aspirated. Once an 
ulcer haa formed it. must be treated with antiseptic dressings and tho worm 
subsequently extracted either by intermittent traction and massage, or In 
multiple incisions under local nnicstbcsia. The outline of the worm becomes 
more obvious if the tissues arc sprayed with ethyl chloride. Vi hen the worm 
is closely convoluted tho whole area may be excised en uta*fc. The o.n 
method of gradual extraction by winding round a match nnd daily douching 
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with water until the uterus is emptied still has its advocates. Localised 
abscess must be treated by passing a probe through the sinus and slitting 
up the canal in which the worm lies. Other complications are treated along 
general surgical lines. 


TRICHINIASIS 

Definition. — A disease produced by the embryos of Trickinclla spiralis 
(Owen, 1835} during their migration from the human intestine to the muscles. 

^Etiology. — Infection is acquired by eating raw or underdone pork 
in which the larv® have encysted. After the cyst walls have been dis- 
solved by the gastric juice the embryos mature and breed in the small 
intestine. The gravid female bores into the mucosa, depositing hundreds of 
viviparous larv® (100x6 /*) which reach the muscles from about the 
ninth to the fortieth day via the liver, lung and left heart. The adults 
are small (<? 1*4-1 *6 mm.x0'04 mm. ; P 3-4 mm.x0-6 mm.) and live only 
a few weeks, whereas encysted larv® may survive for 25 years, though they 
often calcify within six months. Rats act as reservoir hosts. 

Symptoms. — For the first week during the invasion period gastro- 
intestinal symptoms develop with nausea, vomiting, colic and diarrhoea with 
perhaps blood and mucus ; then when migration of larv® commences 
myositis of the tongue, laryngeal and intercostal muscles and the diaphragm 
occurs, giving rise to difficulty of swallowing, speech and respiration. The 
muscles of the jaws, arms, legs and abdomen may also be involved with stiff- 
ness and pain ; the affected areas are exquisitely tender and hard to the 
touch. (Edema, especially of the face, urticaria, leucocytosis with high 
eosinophilia, prolonged remittent fever (102°-104° F.) and sweating are 
characteristic. Pulmonary features are common, and occasionally hemoptysis 
occurs. Cachexia develops and, finally, during the period of larval encyst- 
ment, the .patient may succumb from toxemia with respiratory disturbance 
and coma. 

Diagnosis. — Early, the disease may be mistaken for ptomaine poison- 
ing, enteritis or dysentery, and later for rheumatic fever or typhoid. The 
intense eosinophilia should arouse suspicion, while later biopsy of a piece 
of the affected muscle such as the deltoid at its tendinous insertion will often 
reveal precystic or encysted larv®. Embryos may be found in the blood, 
especially from the twelfth to the twentieth day, by laking it with ten volumes 
of 3 per cent, acetic acid and centrifuging the deposit. Intradermal and 
precipitin tests are often positive to an antigen manufactured from the 
embryos (Bachman). At a late stage, calcified cysts may sometimes be 
visualised by X-ray. 

Prognosis. — This largely depends on the intensity of the infection, 
the mortality rate varying in different outbreaks from 1 to 30 per cent. 
Convalescence is often slow and muscular atrophy may follow. 

Treatment. — Prophylactic. — This depends on careful meat inspection, 
and adequate boiling of pork ; curing by smoking and salting is ineffective. 
Special care should be taken at autopsy to prevent infection. 

' Curative,—- No specific treatment is known, but every effort should be 
made to expel the adult worms. Purgatives and glycerin, santonin, thymol 
and turpentine are employed for this purpose. 
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CESOPHAGOSTOMIASIS 

(1) (Esophagostomum apiostomum (Willach, 1891). — This nematode fre- 
quently affects certain anthropoid apes and monkeys in West Africa, and 
not uncommonly man in Northern Nigeria. The rhabditiform lame ex- 
sheathc in the caecum, invade the bowel wall and give rise to inflammatorv 
nodules in which they develop ; later they erupt into the intestine and 
mature. Dysentery-like symptoms, with haemorrhage and occasionally 
peritonitis and septicaemia, may result. The ova arc indistinguishable from 
ancylostome eggs, but fortunately thymol, oil of chenopodium and carbon 
tetrachloride are specific for the adults (Faust). 

(2) (Esophagoslomum stephanostomum (Raillet and Henry, 1909).— The 
adult worms present minor differences, and in the only human case recorded, 
by Thomas in Manao3, Brazil, nodules were found in the ileum as well ns in 
the colon. 


ANCYLOSTOMIASIS 

Synonyms. — Uncinariasis ; Hookworm Disease. 

Definition. — Ancylostomiasis is caused by members of the family 
Ancyloslomidcc. Five species may affect man — Ancylosloma duodenale 
(Dubini, 1843), Nccator amcricanus (Stiles, 1902), Ancylosloma malnyamm 
(Alessandrini, 1905), Ancylosloma braziliense (Gomez de Faria, 1910), and the 
Ancylosloma caninuin (Ercolani, 1859). The first two Bpecies commonly 
affect man, the third and fourth rarely, while the Iarvm of the fifth may cause 
creeping eruption. 

.Aitiology. — A. duodenale. — Adults 8-10 mm.xO-4-0-5 ram.; ? 12- 
18 mm.Xl mm. Ova are elliptical, thin-shelled containing vitellus, 
segmented into 2 to 8 spherules, and measure 55-65x32-45 /». N. 
amcricanus. — Adults $ 7-9 mm.xO-3 min.; ? 9-12 mm.x0-4 mm. The 
ova measure 64— 75x 3G— 40 y. The buccal armature of the two species 
differs. The capsule is smaller in N. amcricanus, and has an irregular border 
instead of the four ventral hook-like teeth of A. duodenale ; there is also a 
pair of semilunar plates. All subsequent description applies to both these 
parasites. _ # . . 

When frcces containing ova are deposited on moist earth the rhabediti- 
fonn larvas hatch out in 24 to 48 hours : later they moult twice, developing 
into filariform larva) which may remain viable for three to four months. On, 
contact with human skin the latter bore their way into the blood vessels, 
pass to the right heart and lungs whence they progress via the trachea, 
oesophagus and stomach to their natural habitat in the duodenum and small 
intestine ; here they mature and breed, egg-laying commencing in a tou 
5 weeks. The worms attach themselves firmly to the mucosa, ec< t> 
on blood and may cause local bleeding (especially A. duodenale), thoug i ‘ ' 
stools generally give a negative test for occult blood. At autopsy moe 
the legs and sacrum arc common, and effusions and petcchne mnj ,IU< ? 
the serous sacs. The heart is dilated and shows marked fatty degenera 1 , 

as do also the liver and kidneys. The duodenum and jejunum may pre?en 
petechial htemorrhngcs, especially at points where tbo worms arc attached. 
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Symptoms. — At onset the larva may produce ancylostome dermatitis 
or ground itch, which clears up within two weeks unless secondary infection 
has occurred. In heavy infection symptoms may appear within one to two 
months. These are largely related to the anaemia which is microcytic and 
hypochromic in type ; there is a low colour index, and an increased blood 
volume. The counts in a severe case would show K.B.O.’s — 1,000,000- 
2,500,000 per c.mm. ; haemoglobin = 10-25 per cent. ; colour index - 0-5. 
Leucocytes are normal or slightly increased in number, and eosinophilia is 
characteristic. Mild cases may be symptomless, and it is uncommon for’the 
well-fed European to develop anaemia even when severely infected. Anaemia 
rarely occurs except in patients living on a borderline diet, poor in animal 
protein and iron-containing foods. Those moderately infected may complain 
of mental and physical lethargy, hyperacidity, epigastric tenderness, palpita- 
tions, and shortness of breath. The really severe case may show a tallow- 
yellow discoloration of the aim nasi and forehead, a dry, earthy-coloured skin, 
pallor of the mucous membranes, mental sluggishness, dilated stomach and 
epigastric tenderness ; earth-eating sometimes occurs and constipation is 
frequent. Dyspnoea, cough, palpitations, pulsating cervical veins and hsemic 
murmurs are common ; retinal haemorrhage, oedema of the feet and serous 
effusions may occur. Hook-worm disease causes great economic loss to the 
community by lowering the individual’s physical and mental capacity for 
work and predisposing to secondary infections like pneumonia and dysentery. 
In Europe outbreaks have sometimes occurred in miners. 

Diagnosis. — A microcytic, hypochromic anaemia, especially if associated 
with eosinophilia, should arouse suspicion in a tropical patient, and the 
stools should be immediately examined for ova, preferably by the Clayton- 
Lane flotation method. 

Prognosis. — The mortality rate is low, even in natives, the chief danger 
being anaemia, which predisposes to interourrent disease unless specific 
treatment be instituted. Hook-worm infection is especially serious in children 
owing to its effects on their mental and physical development. In the well- 
fed European the disease rarely produces serious manifestations. 

Treatment. — Prophylactic. — This includes the treatment of carriers, 
the substitution of latrines for promiscuous defsecation, the proper disposal 
of night soil, the treatment of contaminated ground and the wearing of good 
shoes and boots. Sanitation in mines must be satisfactory. 

Curative. — There are three specific drugs which are widely used in the 
treatment of ancylostomiasis : (1) tetrachlorethylene ; (2) carbon tetra- 
chloride ; and (3) oil of chenopodium. Either tetrachlorethylene or carbon 
tetrachloride can with advantage be combined with oil of chenopodium, and 
this should be done whenever possible. After saline purgation, the object of 
which is to get rid of both drug and parasites, the stools should be examined 
and the number of worms recorded if time permits. In seven to ten days’ 
time the stools are re-examined ; if ova have reappeared another course of 
treatment may be considered advisable. 

(1) Tetrachlorethylene. Adult dosage 3-4 c.c. This drug is effective 
against A. dmdenale, N. americanus and Bnterobius vermicularis. It is the 
safest and cheapest anthelminthic, and is given in a single does of 4 c.c., 
either in gelatine capsule or shaken up with |~1 ounce of magnesium sulphate 
in water ; 1 c.c. of oil of chenopodium should be added or administered in a 
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gelatine capsule. These arc given in the early morning on an emptv stomach 
>»o food is permitted until the bowels have acted, and magnesium sulphat* 
(•1- drachms) should be repeated after three hours if necessary. ' 

(2) Carbon tetrachloride. Adult dosage 3 c.c. This drug is of value in 
thread worm and nscaris infestation, as well ns in ancvlostominsK The 
drug is given in a dosage of 3 c.c., cither in gelatine capsules or in milk or in 
magnesium sulphate solution. It is administered in the early morning on an 
empty stomach, and food is withheld until the bowels have been well opened— 
if necessary with magnesium sulphate. If available it is advantageous to 
combine this treatment with oil of chenopodium. As a routine, 1-5 c.c. of 
carbon tetrachloride and 0-5 c..c. of oil of chenopodium arc administered in a 
mixture containing l ounce of magnesium sulphate, and the same dose is 
repented in one hour’s time. If necessary, a saline purge is given three hours 
later. Carbon tetrachloride when administered in poisonous doses causes a 
central lobular necrosis of the liver, with fatty degeneration. Clinical evidence 
of poisoning include vomiting, hepatic pain nnd tenderness, jaundice, lircma- 
turin, and temporary anuria. Fatalities have been reported, nnd it is inadvis- 
able to employ this drug to (1) alcoholics; or (2) patients suffering from 
calcium deficiency, cirrhosis of the liver, or renal disease. A preliminary 
course of high protein dietary would probably prevent hepatic necrosis 
developing in such cases. 

(3) Oil of chenopodium. Adult dose 1-3 c.c. This drug is effective against 
nscaris, as well ns ancylostomiasis. Its therapeutic action is dependent 
on the nscnridol content, which is by no means always constant. It is 
best given in gelatine capsules, or it mny be taken in an emulsion or in 
water mixed with other antlielminthics, such as tctrachlorcthylcnc or carbon 
tetrachloride. If used alone, the drug may be administered in divided doses, 
j.c., l c.c. half-hourly for two hours, or in a single dose of 2 c.c. followed by u 
saline purge. Narcosis and other ill effects have followed its administration, 
and cumulative effects have been noted. Treatment should not be repeated 
under ten dny6. In case of poisoning, digitalis and epinophrin have been 
found useful, but there is no chemical antidote. 

The effectiveness of treatment is determined by the disappearance of 
symptoms, nnd of ova from the fteccs as revealed by later microscopic 
examinations. 

Treatment of ana 3 mia depends on: (1) eradication of the nncylostoinc 
infection ; (2) a well-balanced diet containing meat, proteins, fruit, vegetable, 
lipoids nnd vitamins, and ns regards the latter a whole wheat bread is most 
desirable if obtainable; (3) iron in large dosage; (4) treatment of mtcr- 
current infections, such ns malaria. Ground-itch may be treated with an 
ointment containing zinc oxide and salicylic acid. If there is secondary 
eoccal infection, antiseptic dressings are indicated. 


ASCARIASIS 

Definition. — An intestinal infection of man with the round vorin 
Atcaris lumbricoidcs (Linnreus, 175S). 

^Etiology. — Adults 17-25 cm. X 3 mm. ; ? 20-40 era. X u m n - 

The eggs arc yellow, elliptical, po=sc ?3 a thick outer shell anti mwi re 
50-70 x 40-50 p. Ova passed in human freces develop in mght soi , an 
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the fertilised eggs, swallowed by man in contaminated water or food, pass 
into the intestines where the larvaa penetrate the bowel wall and migrate to 
the lungs, sometimes producing ascaris pneumonia ; thence, via the trachea 
and oesophagus, they reach the intestine (Stewart). Ova appear in the 
feces in two to two and a half months. 

Symptoms. — During larval migration urticaria, ascaris pneumonia, 
and, more rarely, ascaris nephritis may occur. Pulmonary complications 
appear early in the first week and are generally transient in nature. Adult 
worms may produce symptoms by toxic, reflex or mechanical means. 
Sensitised individuals occasionally develop rashes such as urticaria and oedema 
of the face, and in children, gnashing of the teeth, enuresis and convulsions 
are described. Reflex dyspnoea, abdominal pain and diarrhoea, with or 
without blood, may occur (ascaris dysentery), while masses of coiled-up 
worms sometimes produce acute intestinal obstruction. Perforation of the 
intestine leads to peritonitis or localised abscess from which worms may be 
discharged. Wandering worms may produce appendicitis or obstruct the 
pancreatic or bile ducts causing jaundice, or reach the liver producing liver 
abscess or cholecystitis. They have been known to enter the larynx and 
cause oedema of the glottis or even to appear in the antrum of Highmore. 

Treatment. — Oil of chenopodium (1£ c.c.) carbon tetrachloride and 
tetrachlorethylene (3 c.c.) are specific remedies ; in combination given as in 
ancylostomiasis they are particularly efficacious (see Ancylostomiasis). 
Santonin (3-5 grains) is the stock remedy ; it may be given on consecutive or 
alternate days on three occasions combined with preliminary starvation and 
followed by castor-oil; in children, where the dosage is proportionately 
lowered, it may be combined with scammony or castor-oil. Hexylresorcinol 
in 1 g. doses is also recommended and should be followed by a saline purga- 
tive. Worms sometimes take 4S hours to be ejected, and the only index to 
cure is the permanent disappearance of ova. 

TRICHURIASIS 

Definition. — An infection of the human intestine with the whip worm 
TricJiuris trichiura (Linnaeus, 1771), formerly known as Trichocephalus dispar. 

iEtiology. — Adults, 40-45 mm. ; 45-50 mm. Ova are brown, barrel- 
shaped with terminal knobs and measure 50-54 X 23 microns. Man is in- 
fected by swallowing the fertilised eggs in food and water; on reaching 
the caecum the larvae are liberated and attach themselves to the mucosa. 
Occasionally they invade the appendix, colon and terminal ileum. 

Symptoms. — Clinical features are generally entirely absent, but reflex 
symptoms are described in children and occasionally urticaria and eosino- 
philia are induced. Rarely verminous appendicitis and peritonitis may 
result, and possibly csecal lesions may open up the way for other infections. 

Treatment. — Thymol and oil of chenopodium may be effective, but 
worms are often difficult to eradicate. 

ENTEROBIASIS 

Definition. — Inf ection by the thread or pin worm Enterobius vermi- 
cuhris (Linnseus, 1758), formerly known as Oxyuris vermicularis. Adults 
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(J_3-5 mm.; P 10 mm. X 0-6 mm. The ova measure 50x20 n, and are 
thin-shelled, colourless, plano-convex and contain coiled embryos ; ’they arc 
rarely found in the fasces, being mainly liberated in the perianal region from 
migrating gravid female worms at night, after the patient has gone to bed. 
The maximum length of the life cycle is 30 days, long-standing enterobiasis 
resulting from autoinfcction via the infected fingers of the patient. 

Symptoms.— -The worms inhabit the colon, and when the patient i? 
warm in bed at night may produce great discomfort and itching by migrating 
out through the anus. Eczema and pruritus ani may result causing sleep- 
lessness and neurasthenia. Sexual disorders, vesical irritability, frequent 
micturition, prolapsus ani and mucoid secretion may be observed, also in 
young girls vaginal discharge. Catarrhal appendicitis sometimes occurs, 
and worms may wander into the stomach. 

Diagnosis. — Eggs arc best demonstrated by swabs made from the 
perianal skin. Inspection of the anal region at night immediately when 
itching commences may reveal the gravid female worms outside the anal 
canal before they have had time to retreat to the rectum. 

Treatment. — The secret of successful treatment is the prevention of 
auto-infection. This is best done by the most scrupulous care of the hands 
and nails which may become contaminated (1) by scratching in the anal 
region, especially during sleep, (2) when completing the anal toilet with 
sanitary paper, or (3) from infected clothes. The nails should be kept short, 
and the hands well washed and scrubbed with carbolic soap immediately on 
waking, after defalcation, and every time there has been possible contact 
with infected material or clothing. Bathing drawers or pyjamas should be 
worn at night and sterilised each day, and infected children should occupy 
separate beds. Enemas of 4-8 fl. ozs. of hypertonic saline solution should be 
injected immediately the anal irritation commences, for at this time the 
worms are accessible and can be washed out from the rectum (Macarthur). 
The process should be repeated each night whenever anal irritability recurs. 
If re-infection be prevented this measure alone will generally result in cure. 

Gentian violet appears to exert a specific lethal effect on the adult worms. 
Wright has recently advocated special keratin-coated tablets of this drug, the 
adult dose being 1 grain thrice daily before meals for eight days ; this course 
is repeated after a clear interval of seven days. Toxic features include anorexia , 
nausea, abdominal cramp and vomiting. Over 90 per cent, cure is claimed. 

N. Hamilton Fairley. 


D. DISEASES DUE TO INJURIOUS ARTHROPODS 

TICK BITES 

Apart from relapsing fever, tularaemia and certain typhus-like 
the bites of several species of ticks, including Dcmacrr.tor nr. m m, - 
v enustus, II (nnophjtaUs punclala, Ixodes rictnus and 7. lotoeyclvs, tim) p e 
rise to paralysis in man. Cases have beeu recorded from Australia, ».ou i 
Africa and the United States. The incubation period varies from se\ era Lours 



INSECT BITES 


351 


to six days ; the bites, which are generally situated on the nape of the neck, 
are painful and oedematous, and the disease, which is afebrile, may be 
fatal, especially in children. The paralysis is of lower motor neuron type 
resembling that seen in infantile paralysis, and develops first in the legs and 
later in the arms and neck. In removing ticks the parasite should not be 
forcibly extracted until paraffin or carbolised oil has been applied, as this 
causes withdrawal of the head and so prevents it being broken. 

MITES 

Apart from scabies, camel itch and copra itch, all of which are caused 
by different species of mites, several typhus-like fevers, including tsutsu- 
gamushi fever, are transmitted by these minute acarines. The harvest mites 
of temperate climates cause considerable itching and skin erythema, which 
comes on 12 hours after exposure and increases for 36 hours, sometimes 
persisting for several days. It may be prevented by anti-mite fluids, such 
as dibutyl or dimethyl phthalate applied to the socks and clothing ; it is 
treated by washing the legs with benzine, green soap or salt solution, while the 
itchiness may be combated, as in flea-bite, by the use of 1 in 10 carbolic lotion 
or an ointment composed of acid, carbol. (gr. 10), menthol (gr. 5), zinc oxide 
(gr. 60 and adip. prasp. (1 oz.) (Roxburgh) may be used. Larval mites of the 
family Trombididce are known to cause skin eruptions in various parts of the 
tropics. One, in the West Indies, produces red mite dermatitis (bete rouge), 
the little crimson spot in the middle of the itchy papule being diagnostic : 
another, in Mexico, has a predilection for the skin of the eyelids, prepuce 
and axilla. Owing to the fact that many adult miteB have never been identified, 
species names are not generally available for the larvae. Scrub-itch commonly 
results from the bites of trombiculid larval mites, such as T. minor in Australia 
and New Guinea ( vide Tsutsugamushi Disease, p. 296). 

TONGUE WORMS 

The adults, which are degenerated, segmented arachnids superficially 
resembling tape-worms, live in the lungs or nostrils of certain carnivora 
or ophidia, and deposit their eggs on vegetation ; when these are eaten the 
larvae encyst in the viscera of the intermediate host. Only two species have 
been reported in man, Linguatulu serrata, which occurs in parts of Europe 
and Brazil, the larvae encysting harmlessly in the human liver, and Poro- 
cephalus armillatus, which encysts in the mesentery, liver and lungs. The 
infection is not unco mm on in the Belgian Congo. Pulmonary symptoms have 
been reported, and sometimes the larval forms wander free in the peritoneal 
cavity. If the cysts have become calcified they may be detected by X-ray 
examination (Low and Cordiner ) ; otherwise the disease is only recognised at 
autopsy. No treatment is known. 

INSECT 'BITES 

Apart from specific disease transmission, bites from mosquitoes, biting 
ffies, midges, lice, fleas, bugs, bees, ants, wasps and hornets may cause con- 
siderable inconvenience to man and occasionally result in local sepsis or 
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septicaemia, both of which may end fatally. Mosquito bites occasional! v 
give rise to streptococcal septicaemia, and those of horse flies to anthrax ' 

Locally insect venom may have haemolytic, neurotoxic or irritant effects 
producing limited inflammation, or the dermal wheeling which results mav 
have an anaphylactoid origin dependent on previous sensitisation, ns Boycott 
has proved for midge bites. The stings of bees, wasps and hornets are in- 
variably painful, and in certain situations like the tongue and fauces may iead 
to respiratory obstruction, or in the larynx to death from oedema of the glott is. 
Anaphylaxis may follow bee or wasp stings in a sensitised individual. Sucli 
patients may suffer from profound vasomotor collapse, become comatose 
and die in 20 minutes. In a case of wasp sting seen by us the patient, who 
gave a history of having been stung on the scalp six years previously, was again 
stung on the third right finger ; a wheal about 2 cm. in diameter rapid I v 
appeared with surrounding erythema, and within five minutes the patient 
developed headache, laejirymation and injection of the conjunclmo. Giddi- 
ness, nausea, severe vomiting, rapid low tension pulse with vasomotor collapse, 
generalised urticaria, especially involving the arms and neck, and respiratory 
distress followed ; three hours later the general condition was greatly improved, 
but next day there was a large, puffy, painless swelling involving the sub- 
cutaneous tissues of the whole hand. The early and late local effects closely 
resembled those observed in the immediate and delayed intradermnl reactions 
for hyperscnsitivencss to helminthic protein. 

Treatment. — Mosquito, midge and fly bites may to Borne extent bo pre- 
vented by the use of essential oils such as citronclla applied to the clothing. 
They should be treated by the immediate application of iodine, the subsequent 
itching being relieved by a 1 in 20 watery solution of carbolic or a 1 per cent, 
alcoholic solution of menthol. In bee and wasp stings, the sting should be 
carefully lifted or scraped out, as pressure expels the contents of the poison 
sac. Ammonia, alkaline soap or mcthylenc-bluc may be applied locally tor the 
acid bee stings, and vinegar for the alkaline wasp stings. Adrenaline (min. 10 of 
1 in 1000 solution) should be immediately injected subcutaneously whenever 
anaphylactic symptoms develop. Sepsis is treated along the usual lines. 

MYIASIS 

Definition. — An invasion of the tissues by larvaj of dipterous insects. 

/Etiology. — Many flics deposit their eggs or larva) in decomposing dis- 
charges, and in the tropics wounds should always bo protected ns well as 
natural orifices discharging pus or fetid material. Larva) of special flics may 
develop in the nasal cavities, the car, vagina, urethra, skin or in the intestine, 
and the fly Wohlfarlia magnified may deposit its eggs in the conjunctival sac 
with serious consequences. Two chief varieties arc distmguis in c 

dermal and the intestinal. . „ 

Tun Scr.EW WonM ( Cochliomyia mttccllana ).— Tins fly, coimnon • 
of tropical and subtropical America, measures 9 to 10 mm. in fe , . 

distinguished from the ordinary blue-bottle by the three Mac . • . : 

murks on its thorax. It lays its eggs upon foul wounds, the hum batching 
in a few hours, ami when mature measuring 2 to 3 inches m le gl >• P 
ficinlly the larva resembles a screw, being formed of twelve tcgti • 
with u series of spines it burrows into and feeds on the tissues, causi g g 
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destruction locally. When the nose is affected the larvm often pass into the 
accessory sinuses, bore their way through the bones and even penetrate the 
skull, causing death by purulent meningitis. The vagina and ear may also 
be attacked and the middle ear destroyed. 

Treatment. — Prophylactic. — This consists essentially in covering all 
wounds and discharging orifices, and avoiding sleeping in the open. Larvse 
can be removed from wounds by ordinary antiseptic methods, and for nasal 
cases injection of chloroform, carbolic acid or turpentine may be used. 
Accessory sinuses may need to be opened. 

The Mosquito Worm (Ver macacjue, beef worm) ( Dermatobia cyanivenlris. 
—This fly, common in Central America and adjacent parts of South America, 
measures 14 to 16 mm. in length, has a yellow head with brown eyes, a greyish 
thorax and dark metallic-blue abdomen. The eggs somehow become glued to 
the under surface of mosquitoes (particularly of the genus Janthinosoma), 
biting flies and even ticks, and in this fashion the larvse are conveyed 
to the human 'skin where they invade the tissues via the puncture wound. 
A boil or warble results, containing a central opening through which the 
maggot breathes, discharges black excreta, and later escapes to the ground 
.where it develops into a chrysalis and finally a fly. Cattle are also affected. 
Hadwen and. Bruce have described a remarkable anaphylactic condition in 
oxen and sheep infected with larvse of warble flies [Hypoderma bovis , H. 
lineatum and CEslrus ovis) characterised by dyspnoea, salivation, lachrymation, 
incontinent sphincters, vasomotor collapse, cyanosiB and even death. This 
may be experimentally induced by injections of larval protein extracts or may 
result from natural trauma during life. Similar clinical features have not 
yet been recognised in man, though they probably occur. 

Treatment. — Natives kill the larva with tobacco juice. The opening 
should be enlarged with a bistoury and the maggot removed with forceps ; 
the cavity soon heals if treated antiseptically. 

Ver du Cayor or Tumbu Disease. — This disease, common in Central 
and West Africa, is due to the larvse of the Tumbu fly, Cordylobia anlJiropo- 
phaga, which is 8*5 to 11*5 mm. long, yellowish in colour, with black abdominal 
spots. The eggs are laid on the ground or clothing, and the emerging larvse 
bore their way into the tissues by means of mouth-hooks. The first symptom 
is a pricking sensation, followed by the appearance of a boil or warble which 
commonly affects the buttocks, thighs and scalp of children, and often becomes 
inflamed. The larva takes about a fortnight to mature and then escapes via 
the central hole through which its faeces were previously excreted. Sometimes 
the cavity suppurates. Blacklock and Gordon demonstrated an acquired 
local skin immunity against cordylobia larvse in guinea-pigs subjected to 
previous infection. 

Treatment. — The aperture is enlarged if necessary, the maggot squeezed 
out, and the cavity treated antiseptically. 

The Congo Floor Maggot. — The adult fly, Awhmeromyia luteola, is 
found throughout tropical Africa ; it deposits its eggs on the floors of huts 
and outhouses, and when the larvae have hatched out they suck the blood of 
people sleeping on the ground without causing pain. The larvae crawl actively, 
are 15 mm. long and consist of 11 segments. The adult 1 b orange-yellow in 
colour, with longitudinal dorsal stripes on the thorax, and measures 10 to 
12 mm. in length. Prophylaxis consists in sleeping on raised beds. 

12 
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Intestinal Myiasis. — Fly larvae are common in human fasces ; ccnmlir 
they are deposited after defecation, but sometimes they originate from the 
intestine, the eggs being swallowed by man in food. Many species have ken 
described, the genera Sarcophaga, Fannia, Apiochceta and Anthomyia furnishing 
the majority of examples. Fannia canicularis accounts for most cases in 
Europe. Gastro-intcstinal symptoms may bo mild or severe and include 
malaise, vomiting, diarrhoea and severe griping. General toxic features mnv 
include fever, rigors, headache, thirst and vertigo ; even convulsions have 
been described. The bile ducts may also be implicated. 

Treatment. — Castor-oil is generally sufficient, but thymol, filix mas, 
santonin and turpentine have also been recommended. 


SPIDERS 

Though spiders (Araneae) generally possess poison glands and inject 
venom into their prey, only a few species, mostly of the genus Lalrodcclus, 
are dangerous to man. Experimentally such venoms may slow the pulse 
and respiration, and produce tetanoid-luce spasms and bronchial contraction 
in guinea-pigs. The red-backed spiders L. maefans in America, and L. hassdtii 
in New Zealand and Australia, and L. gcomelricus, L. concinnus and Z. 
indtslinclus in South Africa, where their colloquial name is “ knoppie spider,*' 
produce local inflammation, oedema and numbness at the site of the bite as 
well as neurotoxic manifestations. In Peru the " pruning spider,” Glypio- 
cranium gasteracanlhoides, causes local gangrene, heematuria and neurotoxic 
symptoms. Kobert noted oxyhaomoglobin and methromoglobin in the urine 
of persons bitten by the “ cross spider,” Epcira diadema, and Sachs found in its 
venom a powerful haemolysin. Probably many other spider venoms, like 
zootoxins generally, exert agglutinative, hmmolytic and neurotoxic effects. 
The tarantulas, on the other hand, give rise only to minor symptoms, though 
any spider with an effective biting mechanism may produce secondary 
bacterial infection. If seen early, treatment consists in immediate ligature, 
incision and suction, or washing out the wound with permanganate solution. 
Antiserum, if available, is effective. Morphine may be necessary to relieve 
pain, and injections of calcium gluconate (10 c.c. of a 10 per cent, solution) for 
laryngeal and muscular spasm. Intravenous saline and dextrose solution, 
and injections of nikethamide (coramine) and pituitary (posterior lobe) 
extract assist circulatory failure. 


CENTIPEDES 

The Scolopcndridic possess poison glands which 

tma\F centipede gives rise only to local manifestations^ Jgjgj 
with an erysipelas-like eruption, but the tropical species, • jP ' , j£^j ac j ie 
may cause around the punctures local necrosis and 1 } n! P ‘‘ ^ Treatment is 
vomiting, fever, coma, and in children even death muyfol!^. Treatment 
similar to that of spider bites. Strong ammonin applied 
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SCORPIONS 

Scorpions possess paired poison glands in the post-anal segment of the 
spined tail ; this is thrust forward into its prey which is held in position 
by the formidable jpedipalps. Scorpions in the tropics not infrequently kill 
children, and occasionally adults, and several species of the genus Buthus and 
Gentruroides, as well as Euscorpius ilalicus , Tityus bahiensis and Centrums 
exlicauda, etc., are much feared. The bite is most painful, and toxic symptoms 
may include fever, sweating, vomiting, diarrhoea, muscular cramps, trismus, 
stiffness of the neck, muscular paresis, respiratory failure and coma. Second- 
ary bacterial infection is not uncommon. Acute abdominal symptoms due 
to hemorrhagic pancreatitis have been recorded in Trinidad, and pancreatic 
cyst is regarded as one of the complications of scorpion poisoning there. 
Local treatment may be instituted as for spider bite, and the immediate 
application of strong ammonia or a local injection of cocaine and adrenaline 
relieves the pain. The intravenous injection of specific antivenene (5 c.c. 
for children and 10 c.c. for an adult), prepared by inoculating scorpion venom 
into horses, has greatly lowered the mortality rate amongst children in Egypt 
and South America. 

N. Hamilton Fairley. 


E. DISEASES DUE TO SNAKES AND POISONOUS 

FISHES 

SNAKES 

Ophidiasis or snake poisoning results from the inoculation of venom by 
snakes of the families colubridse or viperidse ; non-poisonous species occa- 
sionally cause death through septic infection following their bites. 

^Etiology. — Snakes are carnivorous, and Alcock and Rogers showed that 
even non-poisonous species may have poisonous saliva. The venom is simply 
a specialised secretion of the parotid (poison gland) utilised in killing and 
digesting prey, while the fangs are modified maxillary teeth anteriorly grooved 
in the colubridse, and completely canalised in the viperidse. The biting 
mechanism is vastly superior in the vipers since the fangs are longer, and 
capable of considerable forward rotation, whereas in the colubrines they are 
generally shorter and less mobile. In biting, the snake strikes with great 
speed, opens the jaws, rotates forward the fangs, snaps the jaws together 
and ejects its venom from the poison gland via the duct and fang into the 
tissues in one almost instantaneous movement. The vipers withdraw im- 
mediately after biting. The colubrines often hang on to the bitten part and 
may need to be forcibly evulsed : to inject venom effectively they must have 
the lower jaw fixed, and though their venoms are more poisonous the yield 
is, as a rule, considerably less than that of the vipers. The toxic action of 
venoms is mainly dependent on (o) proteolytic enzymes, (6) phosphatidases 
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and (c) neurotoxins. Tlic proteolytic enzymes, so well represented in vincrinr 
venoms, digest the tissues and damage the vascular endothelium thrmor- 
rhagm), leading to the escape of blood and the liberation of histamine which 
causes extensive local oedema and gives rise to symptoms of cardio-vnscular 
failure (lvellaway). Ihe coagulant properties of venoms are due cither to a 
direct coagulation of the fibrin by tbe venom or lo the conversion of pro- 
thrombin into thrombin (Eagles). The phosphatidases cause hiemolysis and 
also directly affect tbe heart and circulation ; tbe acceleration of venom 
haemolysis by lecithin is attributed to the transformation of lecithin into 
lysolccithin, which is itself actively haemolytic. The ncurotoxin formed in 
colubrinc venoms has a strong peripheral effect, paralysing the sensory, 
proprioceptive and motor nerve endings. Paresis of the musculature is due 
to the curare-like action on tbe motor endings and a further direct action 
on the muscle itself (Kellaway). 

Pathology. — In colubrine bites there is a congestive mode of death from 
peripheral respiratory failure, associated with fluid blood, a dilated right 
heart, and congestion and oedema around the fang pnncturc. In fatal 
viperinc bites there is haemorrhage, thrombosis and digestion of tissue locally, 
associated with a spreading gelatinous oedema resembling "red currant 
jelly,” which sometimes involves the subcutaneous tissue of the whole limb ; 
multiple haemorrhages are found in the viscera, serous membranes, etc. 
Ante-mortem clotting is present in small animals, but not iu man where the 
blood is fluid unless, as rarely happens, the fangs enter a vein : death results 
from cardiac failure, peripheral circulatory failure, secondary haimorrlmgc, 
or septic infection and local gangrene. 

Symptoms. — The clinical picture depends on the quantity and qnnlity 
of the venom injected. Symptoms appear generally within ten minutes to 
two hours after the bite, nausea, faintness and vomiting being characteristic 
early manifestations. Cardio-vaseular shock follows both colubrinc and 
viperinc bitea ; paretic features predominate in the former, and general 
hmmorrhagic manifestations in the latter. In colubrine bites the fang marks 
nTC not always visible, and pain and local swelling are minimal ; these 
features, however, arc marked in the case of viper bites, which show in 
addition much lueinorrhngic oozing. Histamine shock accounts for the cold 
extremities, blanched, white skin, low blood pressure, vomiting, rapid thready 
pulse and extreme prostration. Psychical shock is sometimes an added 
factor, and may produce a somewhat similar picture in terrified natives 
bitten by non-p*oisonous snakes. In the earlier stages in colubrinc bites f lie 
muscular weakness, ataxic gait and blurred speech may produce a picture 
simulating alcoholism, and diplopia, ptosis and blunting of sensation arc not 
infrequently added ; later there is inability to swallow, the tongue °PP£ ar * 
swollen, saliva dribbles from the mouth, tbe breathing, which was a- rs 
stimulated, becomes shallow and slow, and in fatal cases cyanosis, coma 
convulsions of asphyxia! origin ensue ; the respirations may S. c0 ™ 
in type and death occurs from peripheral respiratory failure. * 

extravasations (viperidro) may lead to cutaneous petcchi:e,epistax s, - ** P 
tysis, luematemesis, lirematuria and mcliona. In the early stages gu 
may ooze blood and the urine contain red corpuscles. . , 

Complications. — -Blunting of the cough reflex and paresis of to u . 
of deglutition may be followed by insufflation pneumonia. Ater krai 
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the an.terioi-h.oru cells of the cord may fail to recover or an acute ascending 
paralysis has been recorded some ten days later. With viperine poisoning, 
local suppuration and gangrene sometimes necessitate amputation. 

Course. — Death may occur within 20 minutes or many days later from 
complications. As a rule colubrine cases surviving for three days recover. 

Diagnosis. — Generally this is not difficult, but cases may need to be 
differentiated from alcoholism and the bites of non-venomous snakes and 
scorpions. The grooved or canalised anterior fangs in the upper jaw make 
identification of a poisonous snake easy. 

Prognosis. — This depends on the amount of venom injected, the efficacy 
of local treatment and the availability of specific antivenene. Even with 
really deadly snakes, factors such as clothing, inefficient biting or a poor venom 
yield may prevent a lethal dose being injected, and this fact accounts for many 
extravagant claims regarding the value of weird cures. Most first-aid measures 
are useless since the ligature is applied ineffectively or too late, and once 
a lethal dose of venom has been absorbed into the circulation, antivenene 
given intravenously is the only measure that will save life. 

•Treatment. — Prophylactic. — Snakes bite man more often by accident 
than design, and in snake country a little knowledge and common sense 
regarding the natural habits of the ophidia, the use of lanterns in walking 
along roads at night and the wearing of strong boots and leggings would greatly 
lessen the incidence of snake bite. Every second case is bitten below the knee. 

Curative. — Only two methods of treatment are of recognised value 
after a lethal dose of venom has been injected into the tissues : (1) Immediate 
ligature which delays absorption of venom, followed by such local measures 
as incision, excision, suction, or the injection of chemicals, the object of 
which is to remove or destroy inoculated venom before a lethal dose can be 
absorbed ; (2) the intravenous injection of specific antivenene. By tempor- 
arily prolonging life, effective ligature may enable antivenene to be given in 
otherwise fatale ases. 

Local Measures . — In sheep bitten by the tiger snake ( Notechis scutatus 
the absorption time of a lethal dose proved to be only two minutes (Fairley), so) 
to be effective a ligature must be in position at the earliest possible moment. 
Pressure must be applied over a single bone proximal to the heart, i.e. over the 
femur in foot and leg bites, and over the humerus in bites on the hand and 
forearm ; in finger and toe bites a boot lace may also be tied at the base of 
the implicated digit. Complete stasis of the circulation has to be attained 
as judged by blanching of the nails and failure of incisions to bleed. Thick 
rubber tubing (f-inch) is an ideal tourniquet, but in the field, strips of clothing, 
loosely knotted and twisted with a stick, are effective, and every 20 minutes 
the tourniquet may be loosened for 30 seconds to flush the limb with blood. 
After ligature the skin should always be wiped clean or washed, otherwise 
incision and scarification may lead to absorption of venom deposited and 
dried there (Ferguson). Scarification with or without the application of 
permanganate crystals is not effective, and mere incision is of doubtful value ; 
it should be combined with suction either by the mouth or preferably with a 
breast pump or a Bier’s suction glass. Excision of the bitten area and washing 
with permanganate solution, followed by mechanical suction is the best local 
treatment, and is the only one available where ligature iB inapplicable as in 
body bites. Polyvalent antivenenes are now available for cobra and Bussell’s 
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viper in India for the viperidm and colubridce of Africa, for the more dcadlv 
snakes of South America and for the crotalinro of the United State?. In 
Australia there is a monovalent antivenene for the tiger snake. The d'o=a"c 
varies, but antivenene must always be given intravenously as early as possible 
and in colubrine bite is effective up to approximately two-thirds*of the death 
time (Acton and Knowles). No case is too ill to receive it and even the mo't 
severely paralysed cases may recover ; such patients must be carefully watched 
as paralysis may reappear and further injections be necessary. In viperine bitci 
it is less effective, and must be given in full dosage at the earliest moment. 
Infiltration of the tissues with antivenene in the vicinity of the bite may be 
useful (FitzSimmons). General Measures . — Patients must be kept warm and 
at rest. Black coffee and sal volatile may be given early, and injections of cortin, 
adrenaline or pituitary (posterior lobe) extract and of reconstituted plasma! 
followed by isotonic dextrose (5 per cent.), administered for circulatory shock. 
Nikethamide (coramine) has value as a respiratory and circulatory stimulant. 
Artificial respiration may prolong life, and it is important in cases with 
pharyngeal paresis to swab out the throat and keep the head low when the 
patient vomits ; food should be withheld, and, if necessary, fluid given 
through a stomach-tube. 


POISONOUS FISHES 

In tropical waters casualties from poisonous fish are not infrequent. 
The effects of jelly-fish stings vary with different species ; many arc harmless, 
others produce local features such as urticaria, oedema, marked itching, burn- 
ing and erythema, sometimes followed by vesicular dermatitis or actual slough- 
ing and ulceration. Systemic symptoms may follow rapidly and include 
lachryniatiou, coryza, muscular pains, constriction of the chest, dyspnoea and 
cardiovascular shock. Deaths have been reported. 

Fish of the genus Murcena bite with their powerful, grooved teeth down 
which poison from the venom sac enters the tissues ; many harmful species 
are known, and their venom may have a depressant action on both the cardiac 
and nervous systems. 

In other fish, such as the sting-rays, there are barbs in the dorsal fin or 
elsewhere connected with poison glands and these may produce not only 
severe inflammation locally, but neurotoxic features. Tetanus organisms may 
simultaneously be inoculated. Certain species of Trachinus, such as T. draco 
found in the Mediterranean, and of Scorpccna, such as S. scrop/ia inhabiting 
tropical waters, are particularly dangerous, causing excruciating pain f in 
local irritation, oedema, paralysis of the part, collapse, dyspncea, t c tnum 
and even death within 24 hours. Septic infection may follow. Local treai- 
ment as for snake bite should be adopted. Infiltration of the tissues ' 
procaine hydrochloride (novocaine) (2 per cent.) is often advisable lor .tnei 
of pain, and morphine also may prove necessary. ^ HAjm>wsf FjlIBLEy . 
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DISEASES DUE TO PHYSICAL AND 
CHEMICAL AGENTS 

CAISSON DISEASE 

Synonyms. — Compressed Air Illness ; Divers’ Paralysis. 

Definition. — Caisson disease is the name given to a series of phenomena 
which may result in any living animal upon return to a normal atmospheric 
pressure after exposure to an air pressure which must exceed 181b. to the 
square inch above mean atmospheric pressure. These phenomena occur 
the more frequently and severely the greater the air pressure, and in direct 
proportion to the length of time of exposure to the high air pressure, and the 
more rapid the return to a normal atmospheric pressure. They are caused 
by the saturation of the living tissues with nitrogen at high atmospheric 
pressure which, on too rapid return to lower atmospheric pressures, boils 
within the tissues, and this liberation of bubbles of nitrogen causes tissue 
disruption and destruction on the one hand, and gas emboli on the other. 
The major capacity of fat to hold nitrogen in solution causes the liberation 
of nitrogen bubbles to occur most readily in the fatty tissues, and this occurs 
more easily in those parts of the body where the blood Bupply iB less abundant, 
and therefore the rapid return of the excess of nitrogen to the atmosphere by 
solution in the blood stream less easy. For these reasons the white matter 
of the nervous system, composed as it is of fatty substance, and particularly 
those parts of it which are less liberally supplied with blood, such as the white 
matter of the lower dorsal spinal cord, is the most common site of gas libera- 
tion. The joints and also their surrounding structures, which are lowly 
vascularised, are also common sites of the lesions, as are also the sub- 
cutaneous tissues of fat subjects, on account of the high solubility of 
nitrogen in the fat. 

These phenomena occur only upon decompression, and are always pre- 
ventable if adequate means be adopted (1) to limit the time of exposure 
to very high atmospheric pressures, so that high degrees of tissue saturation 
with nitrogen shall not occur, and (2) to regulate the return to normal atmo- 
spheric pressure by graduated decompression, in such a way as to prevent 
boiling of nitrogen in the tissues. They are curable, after they have appeared, 
by immediate recompression followed by very gradual decompression. Ex- 
posure of the living animal to very high atmospheric pressures may be asso- 
ciated with most serious and usually fatal results, which occur before 
decompression, and which are due to over-saturation of the tissues with 
oxygen, death resulting from oxygen poisoning. 

^Etiology. — This disease made its appearance in the middle of the nine- 
teenth century, when the invention of Siebe’s diving dress and of subaqueous 
chambers made it possible for subaquatic engineering and marine salvage 
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to be performed under high atmospheric pressures. The men work in a 
pressure of air, which just exceeds the hydrostatic pressure of that dentil 
of water which extends from the working position to the surface, anti the 


air pressure is raised by rapid stages, until the high pressure of the working 
face is reached. They leave through the same chambers, the air pressure 
being lowered for some space of time in each as they pass through. TLh 
process is termed “ compression ” and “ decompression,” or “ locking in and 
out.” The diver is compressed as he slowly descends by an increasing air 
pressure from his pump, and is decompressed as he ascends much more slowlv, 
this compression being regulated by an automatic valve in his helmet which 
retains the air pressure until it exceeds that of the water pressure outside. 
Caissons are worked under a much lower pressure than that at which divers 
can work ; but the working shifts are much longer, whereas the diver at great 
depths remains down only a very short time, llougbly speaking, each 
33 feet of water produces a pressure of 151b. to the square inch (51 fathoms). 
Caissons are usually worked at a pressure of below 35 lb. and in 6- to 8-hourly 
shifts, but they have been successfully worked at a pressure of -15 lb. with 
2-hourly shifts, and at 50 lb. with 1 -hourly shifts. Divers frequently work 
at 20 fathoms (53 lb.), and the record depth and pressure reached has been 
210 feet (95 lb.). 

During compression no trouble is experienced beyond discomfort in the 
ears and rarely perforation of the membrane tympani, from disparity of air 
pressure in the middle ear. This the workmen avoid by ojpening the 
Eustachian tubes with an act of swallowing or yawning ; but it must be 
remembered that no person suffering from Eustachian catarrh should be 
allowed to enter the air locks. Under high atmospheric pressures com- 
bustion proceeds more readily, a candle when lighted burns away furiously, 
and a pipe bursts into flame with each draw. The workmen find that they 
can work more easily and with less futigue. 

The symptoms of the disease become manifest upon return to a lower 
atmospheric pressure, and directly in proportion to the suddenness of return 
to such pressure. If the return to a normal atmospheric pressiire from a 
high and prolonged pressure be sudden, there may be a liberal escape of 
bubbles of nitrogen gas in the blood and in the tissues, fhc presence o 
the nitrogen may sometimes be felt ns gas crackling underneath the sun or 

subcutaneous emphysema. . . 

When the return to a normal atmospheric pressure is more graduai.the 

nitrogen may have time to escape from the blood and from mos : c i - 
by diffusion through the lungs, but in those tissues which arc rt at nel I) Jc- 
vascular, and from which, for that reason, interchange o S' - ' •' « 

the blood stream is slow, or in these tissues m which nitrogen is c- p.a^ 
soluble, such as the fats and myelin of the nervous sjste. , «.**'■ 

liable to escape in the form of bubbles, and to the mceh i u 1 e 

the tissues in which the boiling of the nitrogen occurs, t ic 1 
caisson disease are due. . . 

That part of the nervous system which is least vascular, ■ 

four lower dorsal segments of the spinal cord, is the most comm P 
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for the lesions to occur, while the jointB and peripheral nerve trunks are 
often affected. 

Massive escape of gas may occur into the blood stream, and the heart 
has been found distended with gas after death in rapidly fatal cases. A 
similar escape of gas into the intestines may produce severe and even fatal 
abdominal distension. It is doubtless one of the causes of the abdominal pain, 
nausea and vomiting which are common symptoms of compressed air sickness. 

The liberation of these gases, and therefore the occurrence of the com- 
pressed air disease, depends directly upon these factors — (1) the amount of 
pressure to which the living animal is exposed ; (2) the length of time of 
exposure to the high pressure ; and (3) the rapidity with which a return is 
made from the high pressure to normal atmospheric pressure. For example, 
the malady never occurs after short exposures, such as 15 minutes at a 
pressure of 45 lb., or 2 minutes at a pressure of 75 lb., even though decom- 
pression be as rapid as possible, for these periods are too short to allow of 
nitrogen saturation of the tissues. It is for this reason that compressed air 
sickness is so much less common in divers, who for the most part work for 
very short times only at high pressures, and so much more common in caisson 
workers, who work for many hours at a stretch at a pressure of from 30 to 
40 lb. 

There is one other factor which must be carefully borne in mind, and 
that is the amount of fat present in the body, which, from its nitrogen dis- 
solving qualities, greatly increases the tendency to nitrogen boiling within 
the tissues if it be present in large amount. It has been shown experi- 
mentally that fat animals succumb to the disease while lean ones escape, 
and experience has shown the necessity of excluding fat workmen on account 
of their liability to the malady. 

The disease is obviously always preventable, firstly by shortening the 
periods of exposure according to the height of the pressure so as to obviate 
nitrogen saturation ; and secondly by arranging that such a graduated and 
prolonged return to normal pressure be made, as will prevent any possibility 
of nitrogen boiling, the slow return to normal pressure allowing of the nitrogen 
desaturation of the tissues without bubble formation. 

It is quite safe, and does not produce any ill effects whatever for a man 
to breathe pure oxygen for as many as 6 hours at a time. This has been 
proved by the use of the Siebe-Gorman life-saving dress for rescue work 
from choke damp in mines. Beyond a certain limit of pressure, however, 
oxygen becomes poisonous. Highly compressed air causes rapid toxic 
effects in proportion to the partial pressure of the oxygen. It tends to cause 
direct death of the tissues. At lower partial pressures it has a convulsant 
effect, and at still lower pressures produces congestion of the tissues and 
especially of the lungs, which may present consolidation and all the signs of 
acute pneumo nia , however slowly and carefully decompression has been 
accomplished. The limit of safety so far as oxygen poisoning is concerned 
is 10 atmospheres, or 300 feet of water. Neither divers nor caisson workers 
ever work at any thin g like so high a pressure. 

The essential feature on post-mortem examination is the presence of 
bubbles of nitrogen in the tissues or bully collections of nitrogen within the 
organs, as in the heart or in the intestines, and the results of the associated 
tissue disruption and air emboli. When it is considered that the mass of 
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blood constitutes about 5 per cent, of that of the whole body, and that the 
capacity of the tissues in a thin subject is thirty-five times that of the blood 
the ratio being much higher in a fat subject, since fat will dissolve five times 
as much nitrogen as will any other tissue, the presence of bubbles in the 
tissues, and especially in the fatty tissues, will readily be understood. 

The bubbles form first in the venous Wood and in ’the fatty tissues, where 
they grow by accretion and cause tearing of the tissues, while air ’emboli 
and subsequent necrosis are common. Hundreds of bubbles have been 
counted in the spinal cord, and these are much more numerous in the white 
than in the grey matter. Collections of nitrogen may be found in the sub- 
cutaneous tissues, and may cause palpable crackling. Bubbles of gas are 
not uncommonly found in the liver cells. Occasionally similar lesions on- 
found in the brain or in the eye, and in fact may occur in any of the tissues. 
In every fatal case which lias been adequately examined patches of necrosis 
in the dorsal region of the spinal cord, with the usual secondary degenerations, 
have been found. 


Symptoms. — The symptoms may be first manifest during the process of 
decompression, when the latter is rapid, and from a high pressure. More 
often the signs of the malady appear soon after a norma] pressure is reached, 
while not infrequently they do not present themselves until an hour or more 
has elapsed. In slight cases headache, giddiness, diplopia and faintness 
may occur, and these symptoms pass off soon and leave no trouble. Severe 
and important symptoms occur in the following order of frequency : (1) pain 
in the extremities or trunk, commonly called by the workmen “ the bends " 
from the position in which the painful limbs are held ; (2) pain in the 
epigastrium, sometimes accompanied by nausea, vomiting and abdominal 
distension ; (3) paraplegic paralysis which usually involves motor, sensory 
and sphincter functions, and extends as high as the ninth dorsal segmental 
level ; (4) headache, vertigo and coma ; (5) sudden death ; (6) hemiplegia 
or monoplegia of cerebral origin. 

The pain in the limbs is of a neuralgic cbaracter and is referred to the 
joints, which are kept in the semiflexed position, any attempt to straighten 
them causing great pain. The pain may come on gradually, or suddenly, 
and may be slight and transient, or severe and persistent. It is often intoler- 
able. The knees, ankles and hips are the most frequently affected ; but 
sometimes the joints of the upper extremities, or of the back ana especially 
of the lumbar region, may be affected. Epigastric pam 13 common, and 
unless quickly relieved by recompression is followed by nausea and vomiting. 

The paraplegia usually has its upper limit in the lower dorsal, but it 
may reach the cervical region and involve the arms. It comes on rapi } , 
and involves motor, sensory and sphincter functions. It ma\ - 
degree of severity from a flight aid transient effect to a com*te and 
permanent loss of the functions of the spinal cord. The purop f 

with increasing frequency and completeness m propomon to the genre 
pressure and the length of exposure to its influence It occurred 01 per 
cent, ofl 19 cases in the St. Louis bridge caissons winch ^reworked at plus 
50 lb. of pressure, and among these there were 14 deaths. Th t 

relation between the pain and the paralysis, as either may occur 
other, and it seems, therefore, that the pain is due to a penph 
and not to tbo lesions of the spinal cord. 
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Course and Prognosis. — The duration of the attack may vary within 
very wide limits. The severity of the initial symptoms, and the imm ediate 
application of appropriate treatment, are the aU-important modifying factors 
in the prognosis. The attack may last for a few hours only, or it may con- 
tinue for days. The paralysis may recover in a few days, or it may last for 
months and may never recover. Death occurs only in cases which have severe 
initial symptoms, and except when occasioned by complications such as 
cystitis and bed-sores it usually takes place shortly after the attack. 

Treatment. — Prophylactic. — Since the malady is due entirely to 
nitrogen saturation of the tissues, and the subsequent escape from solution 
of this gas into the tissues during a too rapid return to normal pressures, it 
follows that the malady can always be prevented by adopting suitable 
period lengths for compression. In the first place, the malady never arises 
from compressions below plus 18 lb. to the square inch, or roughly 40 feet of 
water, and those who work at such a pressure may do so for long hours and 
return to a normal pressure rapidly, and without any risk. At higher pres- 
sures the working shifts must be shortened as the pressure gets higher. 
The shifts should be not longer than 6 to 8 hours at a pressure of 30 to 35 lb., 
or 3 atmospheres ; 2 to 3 hours at a pressure of 45 lb., and 1 hour only at a 
pressure of 50 lb. At higher pressures than this, which are only encountered 
by divers, a few minutes’ exposure is allowed only. 

Compressed air sickness never occurs if the return to the normal atmo- 
spheric pressure be sufficiently slow. Animals can be exposed to very high 
pressures, Bhort of those causing oxygen poisoning, with impunity, provided 
they be decompressed slowly enough. This decompression is carried out in 
the case of the diver by raising him to various levels in stages, and letting 
him remain at each stage a longer and a longer period as the surface is 
approached. In the case of caisson workers a series of air-locked chambers 
is provided in which the air pressure is lowered in stages, the men remaining 
longer and longer at each stage as they approach the normal pressure. The 
important fact in connection with decompression is that the absolute pressure 
can always be halved forthwith without any risk. In the first air lock on 
leaving the working face of a caisson, for example, the pressure is at once 
reduced to one-half that of the working face, and in the remaining air lo'cks 
the pressure is reduced by stages until zero is reached. 

Leonard Hill has shown experimentally that it is always safe to lower the 
pressure to plus 20 lb. by gradual decompression during the space of 10 
minuteB, then to wait at that pressure for 2 hours, and then bring the pressure 
to zero by gradual reduction in 10 minutes. The Admiralty rules for divers 
require that a diver working, say at 140 feet shall be first raised straight- 
away to a depth of 50 feet where he waits 10 minutes, then to 40 feet for 
10 minutes, 30 feet for 20 minutes, 20 feet for 30 minutes, 10 feet for 35 
minutes, and then he leaves the water abruptly. 

The difficulty and danger is the tendency on the part of the workers to 
curtail these weary waits, and get away from work as soon as possible. It 
is important that all fat subjects, and all those who have shown a susceptibility 
to compressed air sickness, and all those not in absolutely sound bodily 
health, shall be excluded from working in highly compressed air. 

Curative. — It was early discovered by the caisson workers themselves 
that the only remedy for the malady was to re-enter the high-air pressure. 
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A recompressing apparatus in the form of n medical air lock is now funnliod 
at all caisson works, and on all sliips engaged in deep salvage. On the aptVar- 
ancc of any symptoms the worker is placed in the compressing room arid 
the pressure is run up to the full pressure at which he has icon working 
when it is usual for the symptoms to ameliorate rapidly or disappear. After 
the recompression the decompression must be carried out very slowlv, for 
the bubbles once formed in the tissues are not easy to get rid of, though 
they may be kept at a small size by the pressure. Cases apparently at the 
point of death with cyanosis and coma have many times been completely 
recovered in a few hours by recompression. When symptoms have appeared, 
the decompression should take at least 5 hours. Caisson workers and divers 
should sleep and live close to the medical air loci: that they may he near aid 
during the first hours following decompression. The paralysis when once 
established is to be treated upon ordinary lines. 

ANOXAEMIA 

Definition. — A series of phenomena which result in the living animal 
from deficiency in oxygenation of the tissues in the absence of carbon dioxide 
retention. 

Pathology. — The condition is directly referable to lack of oxygen and 
lowered internal respiration. Anoxaemia is divided into three classes, with 
widely differing causal mechanisms : 

3. Arterial anoxccmia . — This is due to a deficiency in the oxygen content 
of the arterial blood, the oxygen-carrying power being normal and the carbon 
dioxide discharge unhindered. It is apt to appear whenever the oxygen 
content of the arterial blood falls below the normal limit of 94 per cent, of 
its total capacity, and it may or may not be associated with cyanosis. It is 
the usual result of breathing a rarefied atmosphere in which the partial 
pressure of oxygeu is lowered, and in this connection is known as “ mountain 
sickness ” or “ altitude sickness ” when heights approaching 20,000 feet 
arc reached. The characteristic phenomena can be produced at will by 
respiration within a partially exhausted chamber, and they can be obviated 
at high altitudes by adequate oxygen addition in respiration. Arterial 
nnoxreinia is also present to some extent in those pulmonary diseases in 
which there is damage to the respiratory epithelium, obstruction to the 
air passages and when prolonged shallow breathing occurs, as in pulmonary 
oedema, emphysema and pneumonia, and in these conditions oxygen addition 
is valuable if its administration can be very prolonged. 

2. Stagnant or passive anoxaemia — This results when, on account of some 
fault in the circulatory mechanism, the passage of the blood through the 
tissues is too slow to provide for adequate oxygenation. It is the common 
happening in the circulatory failure of cardiac disease. There « here no 
fault with the oxygon content of the arterial blood. The oxygen saturation 
of the vcuous blood falls lower than 65 per cent, of the normal, and t c 
normal difference between the oxvgen saturation of the arterial and of 1C 
venous blood, which is 20 to 30 per cent., is exceeded, and there is always 
cyanosis, wliirh appears when the reduced hmmoglobin content reaches i 
per cent, of the total hmmoglobin. Since the arterial blood oxygen content 
not at fault, oxygen administration is useless to relieve this condition. 
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3, Anoxic anoxcemia . — This results from a deficiency in the oxygen- 
carrying power of the blood, either by reason of deficient haemoglobin content, 
as in the anaemias, or by fixation of some of a normal haemoglobin content, 
as methhaemoglobin, srdphaemoglobin, or carbon monoxide haemoglobin. 
In the anoxic varieties, cyanosis does not occur, however severe the 
anoxaemia, for the reason that cyanosis only appears when 40 per cent, of a 
normal haemoglobin content exists as reduced haemoglobin. Therefore, an 
anaemic patient with 50 per cent, haemoglobin would require 90 per cent, of 
the total haemoglobin present to be reduced for the appearance of cyanosis. 
Oxygen administration is of no avail in anoxic anoxaemia. 

Altitude Sickness ; Mountain Sickness. — There is considerable 
difference among individuals as regards liability to the appearance of 
symptoms at low atmospheric pressures, some suffering earlier and more 
than others. The immediate effect of exposure to such pressures is to cause 
rapid concentration of the blood and therefore a relative increase of the ratio 
of the haemoglobin to the volume. A 10 per cent, rise in the haemoglobin 
ratio may occur after 20 minutes’ exposure. This is in part produced by the 
role of the spleen in acting as a reservoir for the erythrocytes, which are 
discharged rapidly into the general circulation under these circumstances. 
This serves as a compensation for the oxygen-want of the tissues, and its 
occurrence is associated with a disappearance or amelioration of the initial 
symptoms of oxygen-want. In those who remain at a bearable high altitude 
many weeks, some degree of acclimatisation occurs, and this is associated 
with hyperactivity of the blood-forming organs and a true erythraemia. 
The anoxaemia produces a hyperglycsemia, and there is at first an alkalsemia 
from increased ventilation, which subsequently lessens. 

Symptoms . — Menial effects occur most importantly when rapid ascents 
to high altitudes are made in aviation, and consist of a gradually increasing 
dulling of perception, of which the subject is usually unaware. There is an 
increasing inaccuracy and lethargy of mental functions with a tendency 
to torpor and loss of memory. The skilled photographic observer takes 
eighteen photographs upon the same plate, the observer throws his valuable 
notes overboard, the pilot makes for a wrong destination or goes to sleep, 
and the fighting scout forgets to go into action. On return to land a muddled 
and confused memory of what has happened during the flight is all that 
remains. Lesser degrees of this condition have led to great errors in judgment, 
foolhardiness, apparent cowardice and irresponsibility in military aviation. 
So insensibly does this mental paralysis come on and so deep may be its 
effect before its presence is realised, that in Tissandier’s balloon ascent in 
1875, all three aeronauts, though provided with oxygen apparatus, were 
paralysed beyond movement before realising the necessity for using it, and 
two of them lost their lives. Diminution of auditory perception becomes so 
great at high altitudes that the aeroplane engine becomes almost inaudible. 

Respiratory effects . — At an altitude of 12,000 feet, nose-breathing ceases, 
and above this height the breathing deepens into hyperpnoea, which may 
be most distressful and may be periodic. The dyspnoea is greatly increased 
on exertion and is accompanied by cyanosis. Even such acts as talking and 
using a pressure pump may greatly increase the dyspnoea. 

Muscular weakness . — Accompanying the mental lethargy is an increasing 
condition of muscular weakness. The slightest exertion is hard work. The 
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machine is difficult to fly at very high altitudes, and the marksman shoots 
badly, and the mountaineer becomes incapable of taking exercise. 

Other symptoms which may occur arc— (1) headache, which may he very 
intense and which is very usually met with in prolonged exposure to high 
altitudes, as in mountain climbing ; (2) spasmodic gulping accompanying the 
hyperpncea ; (3) fainting on exertion ; (4) vomiting ; and (5) haunoiThnge in 
the form of epistaxis, both of which are rare ; and (6) frequency of micturi- 
tion, which is common. ’ 

The mental effects are most conspicuous in aviators who had to make 
prolonged flights at very high altitudes during the War of 1914-1918 before the 
regular use of the oxygen apparatus. The dyspnoea, headache and muscular 
effects have been most troublesome in mountain ascents where exertion is 
unavoidable. 


Death has occurred only in balloon ascents to gain a great altitude, and it 
occurs very rapidly, and is preceded by general muscular paralysis. Glaishcr 
and Coxwell survived 29,000 feet by a lucky chance after complete paralysis 
of the limbs had set in. Sivel and Croce-Spinclli died at a height of 27,500 
feet, while Tissandier, who was with them, survived. The after-effects of 
exposure to high altitudes have been well described by Birley, who, after 
observing many flight landings after high patrols during the War of 1914-1918; 
wrote : “ The gait of the men on landing is unsteady and laboured. Reports 
are laboriously made out (there being a general disagreement as to what 
was seen and done). Tempers are short, every one looks and feels tired, and 
the idea uppermost in the mind is to lie down and go to sleep. Severe 
frontal headache is common ; it may persist until the following day and at 
times proves incapacitating. Appetites are poor and spirits arc depressed. 
It is easy to understand that a repetition of this kind of work over any length 
of time was rapidly productive of deterioration of mental and physical 
well-being.” 

Remarkable individual tolerance to anoxremia occurs in some subjects, 
but this tolerance tends to disappear with repeated long exposure. Physical 
fitness and training increase toleration up to a certain point, whereas unfit- 
ness and especially digestive disturbances lower tolerance, and the latter arc 
apt to induce vomiting. 

Treatment. — Since the symptoms are due solely to lack of oxygen they 
can be entirely avoided by the use of a portable apparatus to deliver the 
necessary oxygen by all those who have to encounter an altitude of over 


aneroju vuivt, cu tuuu c — ~ *• 

inverse proportion to the barometric pressure of the atmosphere surrounding 
the instrument and consequently in direct proportion to the altitude. _ 
When symptoms have developed, the immediate treatment requtit. i. 
the cessation of exertion, the provision of oxygen if available and ft sp..d> 

return to a lower altitude. _ 

The late Ja«i:3 LoM-ir.... 
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SEA-SICKNESS AND ALLIED CONDITIONS 

Definition. — Sea-sickness is a disorder of gastric and intestinal function 
brought on in susceptible subjects by travelling on the sea, and a similar 
disorder occurs in many persons under various other conditions in which they 
are subjected to repetitive irregular motion in different, and especially in 
unaccustomed, planes. 

/Etiology and Pathology. — It is well known that irregular and unaccus- 
tomed stimulation of the labyrinths causes nausea and vomiting, and also 
other disorders of function in the structures innervated by the vagus or para- 
sympathetic system; and in sea-sickness and allied conditions, excessive 
stimulation of the labyrinths is by far the most important causal factor. 
Another influence is the reception of irrelative impressions from the other 
afferent organs which subserve the orientation of the body in space and the 
appreciation of movement, viz., the eyes, and the postural sensory system of 
muscles and joints ; while psychological factors, especially apprehension, also 
play a part. Excitement and fear help to prevent sea-sickness. Stimulation 
of the labyrinths occurs under all conditions in which the body is subject to a 
succession of accelerations and decelerations, as in a ship at sea, in an aero- 
plane, in a swing, and, to a less degree, in a railway train or motor car, and 
even during dancing, and susceptible subjects are liable to sickness under 
all such conditions. 

The degree of susceptibility varies greatly in different individuals. Early 
infancy is immune from the affection, since the orienting mechanism has not 
attained full physiological activity, and old age is relatively immune, probably 
from lessening irritability of the nervous system. Individual hypersuscepti- 
bility and individual immunity are very common, and the readiness with 
which tolerance is acquired by training varies greatly in different people. 
Personal immunity is, for the most, relative only, for there are few who can 
pass through excessive and prolonged stimulation without developing some 
of the characteristic symptoms. The development of tolerance by habitude 
varies greatly. Some develop tolerance readily, and others with great diffi- 
culty. Years of continuous sea-going may pass before any tolerance is 
developed, and Admiral Nelson never acquired any. 

Of the many adjuvant factors the more important are apprehension, 
or the full expectation of being sick, the smell of the ship, heat, a stuffy oabin, 
and the presence of others suffering from sea-sickness. 

Symptoms. — The initial symptoms are a loss of the usual feeling of 
well-being, accompanied by a feeling of abdominal or visceral discomfort. 
Salivation, gaping and yawning follow, with irregularity of respiration, 
flatulency, pallor of the face, and a sense of squeamishness as though at any 
moment vomiting might occur. Many subjects at this stage have a desire to 
defsecate. These early symptoms are followed by severe nausea, retching and 
vomiting. In many cases the vomiting is of brief duration, but in others 
the gastric symptoms may become most violent and distressing, the vomit 
ultimately consisting of thin bile-stained fluid ; there is complete anorexia, 
and in severe cases nothing can be retained in the stomach. In nearly all 
cases of any severity the visceral symptoms are accompanied by headache, 
giddiness, continued pallor, apathy, lassitude, weakness, dehydration and 
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prostration. These general constitutional effects may be very scriou' and 
may lead to a condition of collapse. The eyes are dull, the facies becomes 
shrunken, perhaps greenish in hue, and inexpressive or dejected. The skin is 
cold and usually clammy, the tongue is coated, and both the breath and urine 
may contain acetone bodies. Pulse and respiration nfe quickened, and the 
blood pressure lowered. Little urine is passed, and constipation, after an 
initial bowel action, is usual. 

Diagnosis.— This is seldom in doubt, but the possibility of otherabdominal 
disorders occurring at sea must not, of course, be overlooked. 

Course and Prognosis. — The symptoms usually subside rapidly when 
the voyage or other movement causing the condition is over, but sometimes 
dizziness, headache and gastric symptoms persist for a long time, and the 
patient is " good-for-nothing ” until he has had a night’s sleep. In persons 
taking long sen voyages, the symptoms usually lessen in a few days, reaction 
sets in, accompanied by a return of appetite, and convalescence is complete 
within a week, but symptoms are liable to return with an onset of rough sens. 
Some persons, on the othor hand, never lose the symptoms until the voyage, 
however long, is over, and these may be reduced to a piteous cohdition of 
bodily weakness, from which subsequent convalescence is slow. Death appears 
rarely, if ever, to have occurred even in the most severe condition of bodily 
depression and starvation from sea-sickness alone. Apart from the long 
convalescence which may be required in severe and long-lasting cases, there 
seem to be no harmful results. 

Treatment. — Prophylactic. — A susceptible subject should endeavour 
to secure an airy cabin amidships. The patient should take pkenobarbitonc 
gr. & or hyoscine gr. *}, T , two or three times daily for a day or two before 
going on board, and hyoscine gr, or vasauo (which contains hydscine) 
two tablets an hour before the ships sails. McArdlc and Trotter, testing 
numbers of soldiers, found that drugs of the belladonna group were more 
efficacious than barbiturates, bromides, or cliloretone, and that hyoscine Was 
much the best of the group. Most sufferers prefer to be supine, with the head 
low, but some find a closed cabin insufferable, and many are better in the open 
air, so that each should consult his individual preference. Confidence in the 
remedies advised is important, and an expectation of being sick is disastrous. 
Somo subjects believe m a firm abdominal belt, and this is at least comforting 
and provides a feeling of confidence Which may bring success. In troops 
about to land on a hostile shore fear or excitement is an important influence m 
preventing sea-sickness. 

During the attaci, it is important to keep the subject as still ai ptfablo ; 
to calm the irritation of the nervous system with hj'oscine preparations or 
barbiturates ; to secure sleep ; to prevent dehydration and acidosis ; and 
on prolonged voyages to see that the patient is fed. 

McArdle and Trotter found that after an initial dose of hyoscine gr. >o, 
the drug could be repeated in doses of gr. -,’ ff at intervals of 6 hour.> or -IS 
hours without the appearance of any obvious undesirable side- effect?, apart 
from some dryness of the mouth. Sips of fluid should be given, and sips ol 
champagne aro a popular remedy. Alkalies and sugar maybe taken in mud 
to combat ketosis. Food when given should be dry and in small quantities. 

J. tunvos Martin. 
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ELECTRICAL INJURIES 

Electrical injuries may be received from lightning-stroke, from accidental 
oontact ■with high-tension conductors or faulty household electrical appli- 
ances, or from judicial electrocution where this obtains. 

The severity of the injuries sustained in any given case depends upon 
other factors than the voltage of the discharge received, and thus it is that 
fatal injuries may be received from currents of comparatively low voltage 
(120 volts), and survival may follow the reception of currents of higher 
potential. It is said that a current of 500 volts is commonly fatal, and 
that alternating currents are more dangerous than direct. Voltages of 
over 1000 are spoken of ns “ high tension.” The quantity of the current iB 
also of importance. A current of 100 amperes is dangerous, one of 500 is 
likely to be fatal. In judicial electrocution the victim is subjected to 
repeated discharges (4 to 8), each lasting some seconds (5 to 60), of alter- 
nately high and low potential (500 volts alternating with 2000). 

Pathology. — In those who survive electrical injuries complete recovery 
is usual — though not invariable — and it is clear that the lesions found in 
the nervous system in fatal electrical injury can hardly obtain even in slight 
degree in non-fatal cases. We shall first describe the lesions found in fatal 
cases. 

In death from lightning-stroke the head is invariably struck, and there 
is a localised effusion beneath the scalp, which may be differentiated from 
the effects of a blow by the absence of abrasion. The body surface shows 
bums of various forms — linear bums, nrboreBcent bums, and setere localised 
biitna beneath any metal object which may have been carried in a pocket 
or worn on the person. 

In the nervous system there are abnormal rents and fissures in the brain, 
the cerebro-spinal spaces are distended, the perivascular spates enlarged, 
and the arteries at the base of the brain may show rupture of their muscular 
coats. In various situations the nerve cells show severe disruptive changes. 
In the past it has been assumed that these lesions are due to the passage 
of aii electrical current through and over the body, but in a recent analysis 
of the circumstances of electrical injuries from the point of view of physical 
science Blake Pritchard has shown that this passage is inadequate to account 
for the nervous lesions, and that two factors are operative. These are 
the passage of current, and the charging of the body with electricity. It 
is' the latter factor which alone is capable of producing the lesions found in 
the nervous system. The following brief summary is taken from Pritchard’s 
account {Lancet, 1934, 1. 1163). 

If a man make contact with a conductor at high potential, or if he be 
stfuck by lightning, he will suddenly become highly charged with electricity. 
A current ■mil pass through him only if he is in a position to lose this charge. 
II he is not insulated from earth the charge will pass rapidly through and 
over him, and mil not accumulate upon him. This rapid passage will give 
rise to heating, electrolytic and mechanical effects, but these alone do not 
produce the lesions observed in fatal caBeB. 

. If he he more ox lesB effectively insulated from earth, his body auxface 
'rill become highly charged, and electrostatic forceB will develop from the 
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mechanical repulsion which is exerted between similarly charged particlu 
or bodies. A charged body will be repelled from all similarly charged bodies 
and all the constituent elements of the body which carry the charge will be 
repelled from one another. Thus it is that when more than one object is 
struck by lightning, they are flung apart ; a man is flung several yards from 
a tree under which he has been standing ; or two men simultaneously struck 
are flung away from each other ; a parcel held by an individual struck is 
hurled out of his grasp, and also his clothes, belt and boots are burst and 
tom off him’ in fragments, and ho may be stripped naked. Within his bodv 
the same disruptive forces are at work, and produce lesions in proportion 
to the rigidity and cohesion of the tissues. The charge upon his body surface 
will make each particle of the surface repel each other particle, the whole 
surface will tend to expand away from the body, and this sudden expansile 
force will pass inwards as a wave of decompression. In this way we mav 
account for the characteristic disruptive lesions found in the brain. 

It is probable, then, that the electrostatic effects play a determining part 
in the production of the nervous lesions, and that these in their turn are 
largely responsible for a fatal issue when this ensues. 

The actual passage of the current has heating and electrolytic effects, 
and Pritchard has tried to assess the importance of these. In legal electro- 
cution, where alternating currents are applied in the manner and of the 
strengths described earlier, it is possible to form a fairly precise estimate 
of tbe heating effects. The current probably passes chiefly in the body 
by tbe blood and cerebro-spinal fluid, as well, of course, as over the body 
surface, where it produces the characteristic burns. It is possible that 
currents of the orders used may cauae a rise of temperature m the tissues 
they traverse of as much as 60 ° C. In lightning-stroke, the rise is probably 
much less. The higher rise named is capable of severely damaging the 
nervous system, but not of producing the lesions seen in fatal cases. The 
electrolytic effects are probably negligible as far as the morbid anatomy is 
concerned. 

Symptoms. — Graphic accounts of the effectsof lightning-stroke are given 
by H. A. Spence in his monograph, and are based upon an extensive experience 
in South Africa. When Btruck by lightning tbe individual may later have 
no recollection of tbe incident, or may speak of receiving a tremendous blow 
on the head. Others have complained of intense visual or auditory sensa- 
tions, of pain in the trunk and limbs, of giddiness and other symptoms. The 
eubject is usually unconscious, pale and pulseless, and respiratory movement? 
are suspended. This initial state of suspended animation or apparent death 
is common after lightning-stroke, but apparently not so frequent after 
accidental electrical injuries from contact with conductors. It may v c 
necessary to carry out artificial respiration for as long as an hour before— in 
non-fatal cases — respiration becomes normally established. There maj 
powerful and generalised muscular spasm for a brief period and the nm js mn> 
be in flexion, and it is because of similar spasm in the heart and muscu . 
coats of the arteries that the victim is pulseless and pale. Surface burns • 
varying severity are seen, and examination of the scalp will reveal a locals-', 
swelling at or near the vertex, with no cutaneous abrasion. . 

As. respiration becomes re-established — cither spontaneously or a - 
artificial respiration — the eubject may become restless and resistive, eryin* 
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with tLe pain of muscular spasm. Later, lie becomes drowsy, has headache, 
and for one or more days may not be fully alert. 

The common voltages in Great Britain are under 250. If an individual 
merely touches a conducting element or a part of an appliance which is not 
insulated, he receives a shock which causes a violent and unpleasant tingling 
sensation in the limb concerned or throughout his body, and this is quickly 
cut short by withdrawl of the part of his body from contact with the “ live ” 
object. The subject may feel faint but has no external injury. The serious 
cases are those in which the individual grasps a metal lamp-standard or other 
object which has become electrified as a result of defect in the wiring. The 
flexor muscles of the grasping hand are at once thrown into strong spasm 
by the electrical stimulation, with the result that the patient cannot let go. 
The spasm quickly extends up the affected arm. Almost instinctively he 
brings up his other hand and tries with it to release his first hand, and if he 
again catches the object by an electrified part, the muscles of both arms are 
quickly tetanised, and the spasm spreads to his chest and other parts of his 
trunk. The patient becomes speechless and pale, then cyanosed and convulsed, 
and loses consciousness. Unless the current can be switched off quickly death 
may result, but the degree of electrocution varies considerably according to 
the degree to which the patient is insulated. If the current is switched off 
within a few minutes the patient usually recovers consciousness quickly, but 
suffers from a variable degree of general shock and muscular spasm. Artificial 
respiration may be required. In another group of cases persons are electro- 
cuted in their baths. Since water is a good conductor of electricity the 
insulation of an electrical appliance may be impaired if it is splashed with 
water or by the deposit of moisture upon it. An individual standing or sitting 
in a bath may pickup an electric hair-dryer or touchan electric heater, probably 
with a dripping hand. Instantly electricity passes over the patient’s wet 
body, and the water and the metal of the bath become charged with it. The 
symptoms which ensue in the occupant are those already described, and 
unless the contact is broken, death may follow rapidly. 

Diagnosis. — Spence records instances in which the finding of a dead body 
has made it necessary to determine the cause of death. When this is due to 
lightning-stroke, the following signs are found. There is an effusion beneath 
the scalp without superficial abrasion, and streaks of “ brushbura ” will be 
found upon the body surface. The body will be more or less stripped of 
clothes. If a hat was worn, a hole will probably be found in it over the 
seat of the scalp lesion. Leather garments, boots and belts are burst. _ Of 
course, if the victim was hurled or flung down some other signs of injury 
caused in this way may be found. 

Treatment. — When the victim is unconscious, white and pulseless, 
artificial respiration must be undertaken at once, and persevered with for 
at least an hour before abandoning the patient. Even when respiration 
is first resumed, it may fail again and artificial respiration must be kept up 
until normal breathing movements are fully established. When consciousness 
is regained, the patient may complain of severe headache and of painful 
muscular cramp. The latter should be treated by massage. The usual 
restorative measures employed in severe shock may also be used, but the 
essence of treatment in severely shocked and unconscious patients is the 
carrying out of artificial respiration. 
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TLe superficial linear burns of lightning-stroke may smart if expose! to 
the air, and are best covered by ointment, but they usually heal without 
scarring. The deeper bums related to metallic objects carried" by the victim 
or to the points of entry and departure of the current in accidental injuries 
from contact with conductors, will sometimes require the ordinary treatment 
of hums according to their depth and extent. 

The very rare residual neurological symptoms and disabilities may Lave 
to be dealt with according to their character and severity. 

F. M. R. Walshe. 

Revised by J. Pirnnox Martin. 


THE EFFECTS OF HEAT 

Under this heading are included those important conditions which result 
from exposure to high temperature. They are (1) heat exhaustion ; (2) heat 
cramps ; and (3) heat hyperpj'icxia (heat-stroke, sun-stroke, heat retention). 

^Etiology. — The factors which lead to these affections arc divided into 
the environmental, and the individual. 

Exposure to heat is the environmental necessity. Naturally, cases are 
most common in the tropics where there is danger in any shade temperature 
above 110° F., though heat exhaustion is not rare on a hot English summer 
day. There is, however, no special quality of solar rays to blame, for in 
experimental work direct exposure of the head to the sun is well tolerated if 
other factors are favourable, while heat stroke is common in the gloom of n 
ship’s stokc-hold. Those who live well exposed to the sun at high altitudes 
do not suffer like those on the plains. In tropical campaigns the rise in case 
incidence appears to lag behind the rise of atmospheric temperature by a few 
days. In individual instances illness follows exposure by some hours, 
suggesting some cumulative effect. 

Furnacemen, foundrymen, forge hammer workers, ships’ firemen, iron 
and glass workers, and miners in deep mines run the risk of undue exposure to 
heat, and it is in these men that heat cramps are to be expected. In tropical 
countries, laden troops on the march readily succumb to heat-stroke. 

Climate, atmosphere, and in particular humidity must be considered. A 
heat wave in any country leaves its quota of cases : in deserts without shade, 
and countries where day and night temperatures are both high, there is mon- 
danger. Most important of all, an atmosphere with a high humidity hinders 
heat loss from the body, and in motionless air where the wet-bulb thermometer 
reads 83° F. there is considerable chance of heat-stroke : still and poorly 
ventilated atmospheres themselves predispose to it, and the value of fans 
is self-evident. 

Dwellings must be made of thick non-conducting material if they arc to 
be protective, and in this respect a tent is of little use. Buildings. should be 
well ventilated, and it has become almost instinctive for people in tropica 

climates to open their windows only in the cooler parts of the day. 

Clothing needs to be light and loose-fitting ; experienced workers m hot 
damp places have found that they are most comfortable if . they wear 
cotton shirt than if they are stripped to tho waist and bathed in sweat. 

Deficiency of salts in the body is just as important as any of the above 
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factors and is thought to be the basis of all conditions attributable to heat. 
Sweat contains about 0*25 per cent, of sodium chloride, and by sweating a 
man may lose as much as 30 g. of salt in a day. In the absence of added 
salt, such a depletion may predispose to heat-stroke, and is certainly the 
principal cause of heat cramps. This fact was discovered by J. S. Haldane 
in the deep South Staffordshire coal-mines. He was the first to suggest that 
the cramps would follow the drinking of water, but that they could be avoided 
if salt were added to the water. Directly linked with sweating is the amount 
of exertion^ undergone, so that heavy work in a hot and unfavourable 
atmosphere is particularly dangerous. 

Predisposing factors include malaria, fatigue, alcoholism, metabolic 
diseases, gastro-intestinal disorders in which water and salts are readily lost, 
and the previous use of strong purgatives, thyroid, or atropine. Native 
races are usually immune unless there is other disease present ; old people 
are susceptible, so are those who have previously been affected. Some 
people have a constitutional inability to perspire. What is especially note- 
worthy is that an unacclimatised man is more susceptible than a veteran, 
for, during acclimatisation, there is physiological conservation of salt and 
the salt content of the sweat falls to 0.09 per cent. 

Pathology. — In heat exhaustion a direct heat action upon the brain 
probably occurs in addition to the salt loss, and the picture is akin to that 
of surgical shock. In heat cramps there is loss of salt and the serum chloride 
is lowered. It may be that the corresponding ionic changes at the myoneural 
junctions initiate the cramps, particularly as the muscles most in use are 
affected. 

In heat hyperpyrexia there is derangement of the heat regulating centre, 
but salt depletion is also important, for the urinary chloride figure is very 
low. There is some evidence of increased metabolism in addition to indica- 
nuria. That experimental hyperpyrexia can be induced with befo-tetra- 
hydro-naphthylamine has been used as evidence to support a theory of 
auto-intoxication by katabolites as the basis of heat-stroke. 

After heat hyperpyrexia rigor mortis occurs early and so do putrefactive 
changes. (Edema and hyperaemia of the brain and lepto-meninges occur, 
and the nerve cells in the grey matter show degenerative changes. In severe 
cases petechise occur in the skin and mucous membranes, and venous con- 
gestion is present in all organs. 

1. Heat Exhaustion 

Acute symptoms may overtake a man at his work. There is an attack 
that suggests syncope, he becomes weak and faint, pale and prostrated, 
giddy and sweating. The pulse is weak and rapid, the blood pressure very 
low, and the signs resemble those of shock. He may become unconscious. 
The temperature is normal or subnormal, respirations shallow and sighing, 
and the pupils dilate. Recovery may be quite rapid, but there is danger of 
hyperpyrexia_ later if the patient is not carefully treated for some days. 

Treatment. — Lay the patient on his back in a cool place, loosen the 
clothing, and apply massage or local heat to the limbs. A warm bath may 
do good: give saline drinks, perhaps intravenous salines, and keep him 
under observation. 



374 DISEASES DUE TO PHYSICAL & CHEMICAL AGENTS 


2. Heat Cramps 

In the second half of his shift at work a man may be seized with violent 
cramps. He is often of poor physique. The symptoms arc more likely to 
occur should he have been drinking water in quantity after a bout of sweating. 
The cramps are agonising, starting usually in the calves, moving later to the 
arms and abdomen, and he may appear knotted up in an attitude of flexion 
with contorted muscles. There may be intestinal colic and vomiting, for 
visceral muscle is not immune. In severe attacks it may take half a dozen 
men to hold down the sufferer, and afterwards he may say he would rather 
die than endure another attack. 

Treatment. — Prophylaxis is important. Those who work in conditions 
predisposing to heat cramps may have taken to shellfish, bacon, kippers, 
milk, and even salted beer. Extra salt is needed, and this is provided bv 
effervescent tablets containing 5 grains of sodium chloride flavoured with 
lemon. The men will relish a daily salt intake which would be nauseating to 
others. The usual requirement above a normal day’s intake is about 15 g. 
and double this amount in the uninitiated. For the attack, morphine may he 
necessary and sometimes intravenous saline. 

3. Heat Hyperpyrexia 

This is the most serious effect of heat. It may occur suddenly and proceed 
to coma and convulsions, but more commonly it begins gradually with 
irritable, querulous behaviour, malaise and headache, and the warning 
symptoms of polyuria, dryness of the Bkin, drowsiness, intolerance of light, 
tingling and cramps in the limbs, and a temperature of 100° to 102° F. This 
may last up to 48 hours ; if by then the patient is not treated, there is a 
sudden rise of temperature to 1 10° F. or more, the pulse becomes rapid and 
irregular, and there is mental excitement and delirium progressing to coma 
and convulsions. Now the face is flushed, the conjunctiva? congested, the 
pupils dilated, becoming constricted later, and the breathing stertorous. There 
may be albumin and indican in the urine, and in some cases ketone bodies. 
When coma is reached death follows quickly, sometimes with acute heart 
failure and oedema of the lungs. After recover)’, residual dysarthria, ocular 
and other neurological signs may be seen, the temperature may stay at 10~ 
to 103° F. for days, and even when it has subsided the patient may be left 
for a long time susceptible to a recurrence of hyperpyrexia, he may suffer 
headaches and be unable to sweat. Variations of the clinical picture ha\e 
been described in which the symptoms are predominantly gastric tot * to 
10 days when hyperpyrexia suddenly follows, or in which the mam features 

are diarrhoea and vomiting. . , . 

Differential Diagnosis.— Heat hyperpyrexia may resemble the cere ora 
form of malaria, or may follow directly upon any other serious plijsic. 
illness. In malarial districts the coexistence of this disease should e p 
sumed even if the blood films are negative. In pontine haemorrhage tuerc 
also hyperpyrexia, but it is a late sign. A quantitative estimation oi uvn, r 
chlorides is valuable evidence of heat hvporpyrexia if it gives a value neio 
3 g. in n 21 hours* specimen. 
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Treatment. — Prophylactic. — In unfavourable climatic conditions special 
care must be taken and physical exertion restricted to the morning and 
evening. Men must have washing facilities, adequate sleep, plenty of salt in 
their diet, and ample water to (kink, but they should not take alcohol in 
the heat of the day. Extra sodium chloride should be given in doses of 10 
grains to a pint of drinking water. In exceptionally hot weather hospitals 
should have wet screens and fans, anfflsthetics and operations should be as 
few as possible, and care exercised in the use of such drugs as atropine. 

Curative. — When any possibility of malaria exists full doses of q uinin e 
are needed at once. The temperature should be reduced and every step 
taken to increase heat loss by evaporation, as this is more effective than 
cooling by application of ice. The patient is placed on a bedstead on a 
porous mattress with free circulation of air all round and below him. If 
these facilities are not to hand, or if the humidity is very high, he may be 
put into a bath of cold or iced water up to the neck and massaged vigorously. 
When the temperature is being rapidly reduced by any means rectal tempera- 
ture readings every minute are necessary, and the process must be stopped 
at 103° F. Then the patient is wrapped up and ice packs applied to his 
head and neck. Rectal injections of iced water are only of limited value. 
Rubbing with ice merely causes vasoconstriction, and delays the cure. 

The salt depletion is made up by drinks or rectal administration of normal 
saline, or, except when there is heart failure or convulsions, by intravenous 
saline. Extra salt is needed for some days. Heart failure itself is combated 
by a venesection of 10 to 20 ounces. Any stimulant which might induce 
convulsions is contra-indicated. Since the convulsions are due to cerebral 
(Edema venesection is of value. Withdrawal of cerebro-spinal fluid by lumbar 
puncture is more effective than the use of hypertonic rectal solutions : some- 
times an anaesthetic is needed. 

The immediate danger past, the patient must be watched carefully in a 
quiet room for three weeks. Bromides or barbiturates may be needed. He 
should then be sent to a healthier atmosphere and must avoid any possibility 
of another attack for months afterwards. 


INJURIES FROM X-RAYS 

Etiology. — Wi thin 3 months of the announcement by Rontgen of his 
discovery of X-rays in November, 1895, it became known that conjunctivitis 
could occur after some hours of exposure to irradiation. A year later 
erythema, swelling, and necrosis of the skin, alopecia, and chronic radio- 
dermatitis were reported. In 1897 attention was directed to the aente con- 
stitutional sympto ms . In 1902 a case of cancer was recorded following 
chronic ulceration caused by X-rays. The first death recognised as due to 
the action of X-rays occurred in 1914. In 1922 it was estimated that 100 
radiologists had died from malignant disease due to their occupation. Heaths 
occurred among radiologists exposed to X-rays before the importance of 
adequate protection was realised, and unfortunately still occur. 

So far nearly all the victims have been research workers, radiologist, 
laboratory assistants, technicians and nurses. Cases of industrial origin 
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did not occur until later, because the use of X-ray* in industry began later 
Industrial workers, unlike professional workers, arc often quite ignorant 
of the possible dangers of the apparatus used, so that industry is now] i n 
respect to the use of radio-active substances, about where medical practice 
was in 1914. _ There is, however, no reason why the lamcutable historv of 
the pioneers in the medical field should be repeated. The human experi- 
ments have been made, the tragic results of carelessness demonstrated, and 
the measures necessary for adequate protection are known and available 
to anyone who cares to learn them. 

X-rays may be used in industry for the detection of defects, cracks and 
blow-holes in castings, of defects in alloys from faulty mixture, of erosion 
in cables or gas cylinders, and of defects in reinforced concrete or in weldings. 
X-rays are also used to sort fresh eggs from stale, to reveal mineral adulter- 
ants in vegetable foods, and weevils in grain. For the examination of metals 
and all thick objects very penetrating rays must be used. 

Symptoms. — Injuries which follow a short single exposure, or perhaps 
several exposures, may vary enormously in intensity. In mild cases there 
is simply a transient reddening, lasting a few days and followed by scaling 
and loss of hair. If the burn is deeper, blisters appear which may he serous 
or purulent, and the condition resembles that following a scald but is less 
acute and slower to heal. Sometimes the process, instead of disappearing 
in a few weeks, penetrates to the deeper layers of the skin and to the sub- 
cutaneous tissues, with the formation of a leathery slough, surrounded by 
a brawny indurated swelling with ill-defined limits. The process is exceed- 
ingly slow and obstinate, and has a tendency to progress and to resist treat- 
ment in a remarkable way. It is at times very painful. 

In chronic X-ray dermatitis the changes in the hands begin round the 
base of the nails as a peculiar erythema and gradually increase. Transverse 
and longitudinal ridges appear on the nails, which become brittle, assume 
a characteristic dirty brown appearance, tend to separate from the matrix, 
and eventually thicken and form shapeless masses. The 6kin hecoinc3 
uniformly red and atrophied ; small warts appear, increase in size and number, 
and, when situated over the knuckles, crack and cause much pain. Later 
the dry thickened skin shows telangiectases, absence of hair, paronychia 
and ulcers which are slow to heal and prone to break down. The hair follicles 
and the sebaceous and sweat glands completely disappear in case3 of long 
standing. The freedom of the palms of the Imnds may be due to the naturally 
thicker skin there, but the greater liability to exposure of the backs of the 
hands and fingers is probably the more important factor. The lesions are 
as a rule slowly progressive. Post-irradiation telangiectases, which have 
been regarded as compensatory for obliteration of the vessels in the eoriurn, 
usually appear within 2 years, and sometimes in the absence of an initial 
erythema ; in some instances the interval between irradiation and ^tin- 
appearance of telangiectases is prolonged, even to 15 years, if exposure 
is continued the lesions may progress to involve the tendon sheaths an 
joints. There may be intense pain, of which the seventy 13 ou o 
proportion to the size of the lesions; it is caused by the expo-ure ot 
nerve-endings. 

Squnmous-cclled carcinoma is almost always the form of mnlignnn 
disease which has followed excessive X-ray exposure and long-continued 
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X-ray dermatitis in man. Although most often seen in radiologists and 
manufacturers of X-ray apparatus. X-ray carcinoma may also occur in 
patients who have undergone treatment by X-irradiation'. The interval 
between the onset of chronic X-ray dermatitis and the appearance of malignant 
disease varies from 3 to 27 years. The average of 35 cases was 7 years. 
The age incidence from 35 to 50 is comparatively early, that of ordinary 
carcinoma of the skin being between 55 and 58. The most frequent Bite of 
the growth, which is not uncommonly multiple, is on the backs of the hands 
and fingers, and the hand more exposed appears to be the one more severely 
affected, the left in radiologists and the right in those engaged in the manu- 
facture of apparatus. Among radiologists carcinoma usually develops in 
an ulcer, less often in keratotic areas. The predominating symptom is pain, 
which may be constant and very severe, and has been ascribed to invasion 
of the terminations of nerves by the growth and to neuritis. Occasionally 
basal-celled carcinoma results from X-irradiation. In one case a basal- 
celled carcinoma of the scalp appeared 18 years after epilation for ringworm. 
A case has also been recorded of multiple basal-celled carcinomas on the 
trunk of a radiographer. 

Constitutional symptoms only became prominent after the introduction 
of deep X-ray therapy, in which massive doseB of deep penetrating rays 
were given. Severe constitutional symptoms may occur. They are nausea, 
uncontrollable vomiting, sometimes with hsematemesis, diarrhoea, with the 
passage of blood, abdominal pain and distension, fever up to 104° F., rest- 
lessness, profound prostration, progressive cardiac failure, small rapid pulse 
and dyspnoea. When death has occurred it has usually taken place about 
the fourth day from the onset. Both animal experiments and necropsies 
of human victims show that the application of X-rays to the abdomen may 
result in necrosis of the intestinal mucosa. As long ago as 1905 unsuspected 
sterility was found in 18 persons who had for various periods been exposed 
to X-rays. The acute degenerative changes in the testes are followed by 
fibrous atrophy. Anaemia occurs in X-ray workers. After small doses of 
X-rays, the lymphocytes are first increased in number, then diminished. 
The red cells may also be increased at first, but ansemia sets in later and 
may become extreme. In patients who recover, the anaemia is slower to 
disappear than is the leucopenia. True aplastic anaemia does not occur. 

Diagnosis. — The possibility of exposure to radium should always be 
excluded before attributing what appears to be aplastic anaemia in an X-ray 
worker to X-irradiation. 

Treatment. — Prophylactic. — Within the first few months after their 
discovery it was found that X-rays were stopped more effectively by lead 
than by any other common metal. Hence lead for protection came into use 
very early. To-day lead, lead glass, lead rubber and lead bakelite are 
extensively used. Transparent lead glass windows in tube containers were 
first employed about 1900. At that time the need for protecting both 
operator and patient during radiographic exposure was very great, because 
low voltages were used, with consequent long exposure to a very soft and 
easily absorbed radiation. For example, to radiograph the spine required 
exposures up to 1 hour. That the radiologist was not more frequently 
affected by the scattered radiation of such exposures waB due to the fact 
that during them he might retire to another room to see other patients. 
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About 1903 there appeared a multitude of protective devices to be worn 
by the radiologist, including apron, jacket, gloves and goggles. This true 
of protection gradually reached its peak about 1914, when necessity threw 
caution to the winds, and the more elaborate devices gave place to means of 
protection which were built into the apparatus. 

To-day there is international agreement as to the most effective methods 
of prevention. In Great Britain such methods have been widely adopted, 
and although they have no strictly legal recognition, powers of inspection 
and approval have been placed in the hands of the National Physical 
Laboratory. It is important that the industrial physician should plan 
measures for the protection of employees against the dangers of X-irradintion, 
for in large manufacturing establishments there are X-ray departments for 
diagnosis as extensive and as much used as the average hospital department. 
Here the problem may include protection of workers in neighbouring rooms, 
for unless walls and floors arc very thick or are rendered impermeable by 
the use of lead, X-rays may pass through them and cause injury. 

Symptomatic. — X-ray carcinoma should be treated either by diathermic 
coagulation under local anaesthesia, or by radium. Slight degrees of amentia 
recover on removal from exposure. In more severe degrees iron must bo 
used, and when this fails blood transfusion is necessary. 


INJURIES FROM RADIO-ACTIVE SUBSTANCES 

Astiology.— The gamma rays of radium appear to have a greater tendency 
than X-rays to cause aplastic anaemia ; this impression is supported by the 
experimental evidence that the penetrative gamma rays of radium reach 
the bone marrow more readily than do X-rays. Three fatal cases of aplastic 
anaemia were reported in the London Radium Institute in 1920, one in a 
nurse and two in laboratory assistants. In 1925 the death of a chemical 
engineer working with radium and tborium-X was recorded. 

The chief use of radium salts in industry has been in the manufacture of 
luminous paint for the figures of clocks and watches, and certain important 
parts of the machinery of aeroplanes. At two factories, one in New Jersey 
and the other in Connecticut, 38 deaths occurred among factory girls, 
chemists and physicists. The paint used contained insoluble radium sul- 
phate, mesothoriiun and radiothorium. The girls affected introduced the 
paint into their mouths through the habit of pointing the brush between 
their lips and swallowed it for periods of from 1 to 4 or more years. 
The insoluble radio-active materials became deposited in the body to such 
an extent that even during life radio-active emanations could be detected 
in the expired air. _ _ _ . , 

After death, bone wus found to be the tissue in which the nmtcnaii 
had mainly accumulated. The anaemia resulted from the continuous bom- 
bardment of the bfomatogenous marrow by alpha particles, and it was 
found that these changes were quite different from those due to externa 
irradiation with beta and gamma rays only. Radio-activity in the bonco 
and teeth was demonstrated by autophotogrnpby. The bones when place 
directly on photographic plates produced impressions in ns short a period 
as 3 days. The total amount of radio-active material necessary to produce 
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fatal results is extremely small. It is sufficient for 0*01 mg. to be distributed 
over the whole skeleton to produce a terrible death years after it has been 
ing ested. Radium is thus the most deadly poison known ; tetanus toxin 
previously held the record with a lethal dose of 0-22 mg. 

Symptoms. — Dermatitis due to radium, isolated by the Curies in 1898, 
was reported in October 1900. Insufficiently protected tubes of radium 
salts kept in the waistcoat pocket for 6 hours produced reddening of the 
skin and within 10 days or so ulceration. Dermatitis has been reported in 
a number of persons engaged in making radium preparations, and less often 
in medical men. The ill-effects of ingestion of radio-active substances include 
severe ansemia, sometimes aplastic, necrosis of the jaw, spontaneous fractures 
and sarcoma of bone. The changes in the blood have been referred to as 
ancemia radiotoxica. The red cell count may drop below one million and 
the haemoglobin below 20 per cent. Leucopenia, granulopenia and thrombo- 
penia all occur. Purpura is followed by more serious bleeding, such as 
menorrhagia, haemoptysis, haematuria and retinal haemorrhages. Necrosis 
of the jaw occurs. It is similar to that produced by phosphorus, and is 
attributed to infection supervening upon changes in the bone. In certain 
cases necrosis of the jaw does not occur, but after a number of years generalised 
changes in the bones develop with deformity and sometimes spontaneous 
fracture, a condition known as radiation osteitis. Bone sarcoma occurs 
in 25 per cent, of the cases of occupational mesothorium and radium 
poisoning. 

Treatment. — Though medical practice is now almost safe so far as 
X-irradiation is concerned, matters are very different in the case of radium. 
There is no doubt that many people are affected by handling radium, chiefly 
by the gamma rays. Their penetrative powers are so great that it is not , 
practicable to secure complete protection. In the case of persons who carry 
radium about, the weight of lead they can bear to carry only partly protects 
them. SurgeonB handling radium are also ill-protected. In the case of a 
man using 120 mg. of radium in the treatment of carcinoma of the cervix 
uteri, protection is very difficult as each time he has to handle the substance 
closely and carefully. It is obvious that ingestion or inhalation of radio- 
active materials in industry is highly dangerous, and that all occupations 
involving the han dlin g of such substances should be strictly controlled and 
supervised. In the watch industry, outside New Jersey and Connecticut, 
the practice of pointing the brush with the lips is unknown, and no ill effects 
have been observed in other countries. 


ALCOHOLISM 

Alcoholism is dealt with in this section mainly from the point of view 
of the physical effects. The subject may be conveniently divided into (1) 
acute alcoholism ; (2) alcoholic coma ; (3) dipsomania ; and (4) chronic 
alcoholism. The section of Psychological Medicine (pp. 1870-1874) should 
also be consulted. 

1. Acute Alcoholism 

Synonyms. — Acute Alcoholic Poisoning ; Drunkenness. 

Definition. — A person is said to suffer from acute alcoholism when as 
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a result of alcohol lie is unable to do with safetv to himself or others 
which he attempts. ' 

Aetiology.— The effect of alcohol varies in different individuals, and 
depends not only on the amount taken but also on the phvsical stab’ and 
mental stability of the patient. 

Pathology.— Repeated sublcthal doses cause no pathological changes 
in experimental animals. However, alcohol enhances the effects of other 
poisons and accelerates such degenerative processes as atheroma. Clinical 
observations on healthy human adults support these findings. It is a matter 
of common experieucc that post-alcoholic intestinal symptoms, malaise 
and headache, are more apt to occur when some other poison is taken at 
the 6amc time. Examples arc tobacco and the harsh acids of badly prepared 
wines. In alcoholic intoxication, the blood and urine alcohol reach a level 
between 0-1 and 0*3 per cent. The basal metabolism is raised, and there 
is great water loss from over-breathing, sweating, diuresis and sometimes 
vomiting. Alcohol depresses nervous activity. Reaction time is prolonged 
aud perception dulled. The special senses become loss acute, weakness of 
accommodation and of ocular synergia occur with blurred vision and diplopia. 
The normal social inhibitions become dulled so that the animal tendencies 


escape repression, with consequent non-social or even anti-socinl behaviour. 
Indeed this lessening of inhibition is the end aimed at in taking alcohol, 
and allows a certain freedom and cxliilaration in over-repressed persons. 
This escape from inhibition should not be regarded as an increase in general 
efficiency. In unstable persons, pathological mental tendencies may become 
uncovered, with resulting epileptic attacks cither in the form of fits, or as 
“ epileptic equivalents ” such as mania a polu or automatism (see p. 1871). 

Symptoms. — The clinical picture of drunkenness is well known. After 
sleeping the patient wakens with headache and the usual symptoms of a 
mild gnstro-intcstinal upset. As has been inferred before, there is little after- 
effect in the healthy person who drinks sensibly. People who have drunk 
unwisely or have taken too much tobacco will feel ill all the next day. They 
show the clinical picture of a mild melancholia with gloomy thoughts, poor 
volition and excessive irritability. Strong "sensory stimuli arc poorly 
tolerated. Mental concentration is poor, and there is marked lessening of 
general efficiency. 

Diagnosis. — It is often impossible for an exact diagnosis to be made 
until the patient has been kept under observation, and this precaution 
should be taken where there is any doubt. No exact percentage of nlcoaol 
in the blood and urine can be fixed as the precise limit between sobrict\ 
and drunkenness for medico-lcgal purposes. _ . 

Prognosis. — Recovery usually takes place within 21 hours and can oc 


hastened by appropriate treatment. . . , 

Treatment. — If the drunken person is seen before going to JIt 0 !’’ . 
should be given an emetic of warm sodium bicarbonate solution (GO grains 
to a pint) and subsequently encouraged to take a drink of water, i m 
of tins treatment i 3 to remove any of the poison that remains in t.ic s om.ic i, 
to soothe the mucosa and to combat the dehydration. If the patten ncu. 
treatment nnd refuses it, apomorphinc gr. or gr. i’u hypodermic.* ij wj 
induce vomiting within a few seconds and" leave the patient amenn l 
subsequent treatment. Ho should then be put in a warm bed and alim<ef 
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to sleep as long as possible. On waking a Seidlitz powder should be given 
and the patient encouraged to take plenty of fluid. This is usually accept- 
able in the form of tea. If tolerated, dextrose in some form should be given. 
When anorexia is marked, food should not be forced. If a great deal of 
alcohol has been taken, two grains of calomel can be given half an hour 
before the Seidlitz powder. If the patient has to get on with his work, 
10 grains of calcium aspirin will improve his general feelings and combat 
the headache. Large doses of ordinary aspirin often irritate the stomach 
and should be avoided, as most of the symptoms of the next day are due 
to the gastro-intestinal upset. To give bitter alcoholic drinks as part of 
treatment is contrary to all medical principles and has no real therapeutic 
effect. 

2. Alcoholic Coma 

Synonyms. — Acute Alcoholic Poisoning ; Wet Brain. 

./Etiology.— Individual susceptibility varies so much and case histories 
are so falsified by prejudice and folklore that there ate no reliable figures 
of what constitutes a dangerous dose. Alcohol is much more dangerous in 
states of debility, whether such debility be the result of disease, exhaustion 
or hunger. Naturally beverages of high alcoholic content are more poisonous 
than those of low. 

Pathology. — At po3t-mortem alcohol is present in all the body fluids. 
There is mucous catarrh of the stomach and evidence of right heart failure. 
The nervous system shows a moderate excess of cerebrospinal fluid and the 
superficial parts of the cortex are cedematous. 

Symptoms. — These come on quickly. The euphoric exhilarated period 
is short, the patient becomes sleepy and soon passes into coma with stertor. 
Vomiting or even convulsions may occur during the early drowsy period, 
but neither of these symptoms is constant. In the coma, the patient lies 
in any position in which he is put, and is commonly found lying on his back. 
He is pale, collapsed and sweats profusely. In the early and middle stages 
he can be roused sufficiently to make a few disjointed remarks, and this has 
some diagnostic value. In these stages the pupils are dilated, the pulse full, 
the temperature subnormal, and the respirations deep. In the later stage 
the coma becomes dangerously deep, the pupils contract, the pulse weakens 
and the respirations are shallow. At all stages the limbs are flaccid, with 
diminished reflexes. In the early stages the plantar reflex is flexor, while 
in the later stages it cannot be elicited. Examination of the blood and 
mine show an alcohol content of 0-3 to 0-6 per cent. 

Diagnosis. — It is of paramount importance to exclude cerebral trauma 
before making a final diagnosis of alcoholic coma. Sometimes the history 
of trauma is deliberately withheld by the person who has called the doctor. 
When there is a history of unconsciousness followed by a lucid interval 
and subsequent coma, this is good presumptive evidence of ruptured middle 
meningeal artery. The absence of such a history does not exclude this 
accident, as often the patient has taken alcohol,. which implements the 
original concussion and does not allow the intermediate return of conscious- 
ness. Alcohol can precipitate other comas, notably diabetic coma, uraemic 
coma and epileptic coma. The urine must be examined in ail cases, and 
when there is any doubt a lumbar puncture should be done. 'A careful 
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general examination will reveal evidence of such conditions as renal 
disease or arterial degeneration, and may show scars on the~toneue 
or elsewhere suggestive of epilepsy. Cerebral hemorrhage or throm- 
bosis must not bo forgotten. Reference should be made to n. 1G01 and 
elsewhere. 

Prognosis. — With adequate treatment that is not too long dehved 
this is good provided that the patient is otherwise healthy. Th<f prognosis 
is unfavourable in those with cardiovascular disease, or when the acute 
attack occurs in the course of chronic alcoholism. Miosis is an unfavourable 
sign. 

Treatment. — Treatment is necessary to combat shock and dehydration. 
Warm the patient, raise the limbs, and give fluids. The stomach should be 
washed out with one quart of a warm aqueous solution of sodium bicarbonate 
(GO grains to a pint), and a rectal drip of warm water should be started 
immediately. If there be evidence of heart failure with gross venous con- 
gestion, venesection should be done provided that the measures to combat 
shock and dehydration have been applied. 

3. Dipsomania 

Definition. — An intermittent compulsion to get drunk. 

Pathology. — This is a compulsion neurosis. 

Symptoms. — The periodicity varies in different individuals and in the 
same individual under differing stresses. Commonly it is about once a month. 
An irresistible desire to take large quantities of alcohol seizes the patient. 
Usually he begins drinking after work one day, takes a large amount, comes 
home with a bottle of spirits, and after drinking tbis becomes stuporose 
and has to be put to bed. The bouts tend to become more frequent. Usually 
no alcohol is taken between the attacks. 

Prognosis. — A good deal of amelioration can be expected in expert 
hands ; otherwise the outlook is not good. 

Treatment. — The patient must be referred to a competent psychiatrist. 

4. Chronic Alcoholism 

Definition. — A patient is said to be a chronic alcoholic when he cannot 
carry on his ordinary life without alcohol. 

Pathology. — This is primarily a mental disorder. The psycho-pathology 
dealtwith in the section on'Psychological Medicine (pp. 1 S36-1 8 10). . Physically 
alcohol enhances degenerative tendencies, such as atheroma, and implement- 4 5 
the toxicity of poisons ; these effects are well seen in experimental animals. 
G astro-intestinal catarrh occurs and results in deficient absorption of essential 
food elements. This is made worse because the patient prefers drinking 
to eating. In advanced cases achlorhydria is found. Bronchial catarrh 
and conjunctivitis are common, probably as a result of vitamin-A deficiency. 
Deficiency of vitamin B results in parenchymatous degeneration of nerves, 
and wasting of brain cells with chromatolysis. Ultimately the brain may 
bo so wasted that the post-mortem appearance simulates that of G.l .1. 
Pachymeningitis hmmorrhagica is sometimes observed. The well-known 
susceptibility to pulmonary tuberculosis may be related to dietary deficiency. 
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la the cardiovascular system atheroma and related degenerations are acceler- 
ated. However, it is a commonplace of pathology how little cardiovascular 
change there may be in an alcoholic subject. Gout is made much worse 
by alcohol, and osteoarthritis is common in alcoholics. The majority of 
persons with cirrhosis of the liver are heavy drinkers. Ho doubt some factor 
in addition to the alcohol is necessary to produce this condition, for it may 
be absent even in the worst chronic alcoholic. Alcohol is dangerous in 
diabetes, for it interferes with treatment and increases the tendency to 
complications. 

Symptoms. — Typically the chronic alcoholic is a plethoric person with a 
plum-coloured complexion. The colour is most marked on the cheeks and 
nose. Its blue component is due to dilated small veins. After exposure to 
cold, the colour may darken to a deep mauve. The lips tremble, and there 
is a fairly coarse tremor of the hands. This tremor may affect the hand- 
writing. The patient is fidgety, often wiping his mouth with his hand, 
fiddling with his tie, pulling at his ear or playing with his watch chain. He 
iB restless in his chair, and often has tics involving the whole trunk or the 
head. He is often swift but superficial with his replies, and though his manner 
is calculated to be disarming he is inclined to be irascible. He readily responds 
to the mood of the examiner. His eyes have an appearance that is variously 
described as glassy or watery. The conjunctivas are red. His appetite is 
poor, and he has a preference for spicy and pungent foods. He rarely takes 
any breakfast, and does not feel himself until he has had a drink. On rising 
he clears his, throat of much viscid mucus, which he usually refers to as 
" my catarrh.” Often the hawking induces an attack of vomiting. Cases 
with much gastric catarrh vomit either on rising or at a fixed time afterwards. 
He is usually proud of the freedom of his bowels, but when careful inquiry 
is made it is found that he has diarrhoea. Night-rising once or twice is 
common. The majority of cases have attacks of paraesthesia in the limbs 
from time to time, and on examination the reflexes are found sluggish and 
the calves tender. In the presence of arterial degeneration a cerebral vascular 
accident may occur at any time, but more frequently the final illness is 
uraemia. 

Neurological Complications. — Some degree of peripheral neuritis is 
common (see p. 1812). Korsakoff’s psychosis may be present (see p. 1872). 
Sometimes in alcoholic neuritis the pupil is very sluggish to light. 
In such cases, if the neurological signs overshadow the mental, the 
condition is often referred to as alcoholic pseudo-tabes ; if, on the other 
hand, the mental signs predominate over the physical, it may be called 
alcoholic pseudo-paresis. These terms are self-explanatory. Acute hallu- 
cinosis or the more serious delirium tremens are acute psychoses and are dealt 
with in the section of Psychological Medicine (see pp. 1871, 1872). 

Prognosis. — (a) General. — As regards cure this is often bad. In many 
cases, however, suitable management leadB to a good all round improvement. 
Intercurrent diseases, especially those of the respiratory system, are poorly 
tolerated. Pneumonia and tuberculosis have a much worse prognosis in 
these patients than in normal people. Anaesthetics are taken badly, and 
there is more likelihood of post-ansesthetic complications. 

(&) Neurological. — This has been greatly altered for the better since 
the true nature of these complications has been understood, namely, that 
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they are due to deficiency of vitamin B,. Provided that no permanent 
damage has been done, cure can now be obtained of both the neuritis ar-d 
the Korsakoff syndrome. “ 

Treatment.— (a) Or the Chronic Alcoholism.— This is difficult and 
usually disappointing in the hand3 of the general physician. The under- 
lying causes are mental and these need the attention of experts. Should it 
be necessary to treat the patient in his own home without a psychiatrist 
the friends should be spoken to earnestly, and everyone in contact with the 
patient must be above suspicion because absolute withdrawal of alcohol i* 
essential. Since the patient has been used to this nerve depressor, he mav 
experience severe withdrawal symptoms and some simple sedative such as 
paraldehyde (min. 120) should be available. Where paraldehyde is not 
tolerated, soluble barbitonc (medinal) (grs. viiss) is suitable. The patient’s 
appetite will be poor, and may bo encouraged by a simple stomachic before 
meals. After meals he should be given a sedative alkaline mixture, such ns 
bism. carb. gr. 15, sodii bicarb, grs. 15, tr. bellad. min. 10, tr. card. co. min. 120, 
aq. mentb. pip. ad min. 2*10. He should be handled sympathetically, and 
any outstanding domestic difficulties and worries resolved. Graduated doses 
of strychnine are employed in many cases. Such treatment acts by sugges- 
tion. Better results will be obtained in these patients if at the beginning 
they arc put to bed for a few weeks, and if the gastro-intcstinal illness is 
treated intelligently. For psychological effect, the patient may be put on a 
rigid diet with all the quantities carefully prescribed and supervised. The 
form of the diet will depend on the circumstances, but it should ho bland, 
well balanced, and rich in vitamins. 

(6) Neurological. — Rest the affected parts, including the mind, and 
give large doses of vitamin B x (aneurinc hydrochloride, thiamine hydrochloride). 
For the first two weeks, 10 mg. should bo given intramuscularly every alternate 
day, and thereafter, twice weekly. In addition, 30 grams of brewer’s yeast 
should be given by mouth twice daily. After recovery the patient should 
continue to take vitamin B L indefinitely. 

ACUTE MORPHINE POISONING 

Under this head can bo included poisoning due to opium, diamorphino 
(heroin), and dilaudid, for the picture in each case is similar. (For chronic 
morphinism sec p. 1874.) 

^Etiology. — Poisoning occurs by accident or suicide, after ingestion or 
injection, though cases have followed rectal administration or absorption 
through wounds. The fatal dose is variable ; of morphine, probably 2 to 
3 gr. is needed, and of opium 10 to 30 gr., though less in some coses. Tolerance 
is easily established, but conversely children arc unusually susceptible, lac 
fatal period is from 6 to 12 hours, regardless of the dose. 

Pathology. — Death is from respiratory failure, and necropsy reveal? 
cyanosis of the head and extremities and dark blood. There mav be a ^me | 
of opium in the stomach, and demonstrable quantities of tbe drug in 
urinc and organs. , 

Symptoms.— In 10 to 30 minutes if the drug was taken bv mouth, or 
less if by injection, a transient phase of euphoria and exhilaration may oc 
seen, then nausea and vomiting, later dizziness, heaviness in the head anu 
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sleepiness, soon resulting in coma. The patient in coma shows slow stertorous 
respiration at 2 to 4 per min ute, with cyanosis of the face, slow pulse, general 
flaccidity and loss of reflexes, perhaps an extensor plantar response, and pin- 
point pupils. Sweating is considerable and the skin is warm in spite of a 
low temperature. Oliguria, pruritus and skin rashes are sometimes seen. 
The pupils dilate in the ultimate stage of respiratory failure. 

Diagnosis. — Coma, stertor and constricted pupils are a suspicious triad. 
Pontine haemorrhage finally shows a rising temperature. 

Treatment. — Warmth, oxygen with C0 2 , and artificial respiration are 
needed; then a stomach wash, first with water, preserving the stomach 
contents, then with potassium permanganate solution, 5 to 10 gr. to the pint 
with charcoal suspension. Gastric lavage is used, and repeated, even if the 
drug has been injected. Colonic lavage and rectal coffee may be employed. 
The time-honoured method of keeping the patient awake at all costs by 
mechanical means has been discarded as too exhausting. Respiratory 
stimulants, in particular nikethamide, should be given frequently and in 
fall doses. Intramuscular injection of ephedrine and adrenaline may have an 
effect antagonistic to the opiates. 

Apart from acute poisoning, an individual idiosyncrasy is sometimes seen, 
in particular in the very young and the very old, and in allergic persons. 
Such patients often vomit and they may show tremor, and even delirium 
and convulsions. It is dangerous to use morphine in cases of head injury, 
raised intracranial pressure, myxcedema, and bronchial asthma. 

COCAINE POISONING 

Cocaine is obtained from the leaf of Erythroxylum coca ; it is expensive . 
and its habitues tend, therefore, to be wealthy psychopaths. 

^Etiology. — The drug is most commonly met as a white powder, known 
to the underworld as snow , and taken as snuff ; it can be injected or taken 
by mouth. A tolerance may be established, though not as high a one as 
in morphinism. Its chief delight is the speed with which it relieves fatigue ; 
it temporarily enhances mental and physical vigour, being a true cortical 
stimulant. 

Symptoms. — The patient suffers digestive disturbances and remarkable 
anorexia, dispenses with food and becomes emaciated. He complains of 
salivation and of formication or else a sensation of sand grains under his 
skin. There may be convulsions, hallucinations, delirium, or even mania. 
He is usually unpleasant to others, his behaviour alternating between exalta- 
tion and dejection, with a lowered moral tone and a proclivity to sexual 
excesses. He may have dilated pupils and sparkling eyes, tremor, nasal 
inflammation, ulceration or even perforation of the septum, or otherwise the 
tefl-tale scars on the forearms of old sites of injection. He takes the drug 
for its stimulant effects and not to ward off withdrawal symptoms, which 
are slight. 

Treatment. — Though the habit is not so compelling as morphinism, and 
withdrawal symptoms are less, the discipline of an institution is needed. 
The drug is abruptly stopped, and sometimes hyoscine by mouth is given as 
a temporary substitute. 

13 
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ATROPINE POISONING 

, Atropine occurs in such 6olanaccous plants as Airopa belladonna (dcndlv 
nightshade) and Datura stramonitnn, together with hyoscinc and hyoscamine 
the toxic actions of which are similar. 

/Etiology.— Children arc susceptible and apt misguidcdly to cat the 
berries or seeds of these plants. Intoxication has occurred’ in using the 
drugs therapeutically, even in ophthalmology, but homicidal and suicidnl 
cases have been few. Individual idiosyncrasy, revealed as a local reaction to 
atropine eye-drops, or as a general erythema and p)Tcxia, is not uncommon. 
The fatal dose is uncertain, but quantities of the order of i to 2 gr. of pure 
atropine or 14 belladonna berries have been quoted. 

Symptoms. — These appear quickly : there is a dry burning mouth, 
intense thirst, and difficulty with talking and swallowing ; the skin is dry 
and flushed, vision is blurred, and photophobia present. The temperature 
rises and a state of excitement follows, suggesting acute mania or alcoholism, 
with obstreperous behaviour, disorientation, and hallucinosis. This picture 
may persist for some hours, or may in more severe intoxication give plncc 
to a stage of depression, when the victim is quiet and lapses into coma, 
dying from respiratory failure. Fatalities are rare. 

When examined in the earlier stages, the patient has dilated fixed pupils, 
a red dry skin, tachycardia, pyrexia, and rapid respirations, perhaps a 
generalised erythematous rash ; tremors and convulsions have been noted. 
Such signs may persist several days into convalescence, when there is mental 
confusion and loss of memory for recent events. 

Treatment. — Use a locally acting emetic, and wash out the stomach with 
warm water and potassium permanganate 5 to 10 gr. to the pint. In the 
stage of excitement, morphine is to be avoided. Chloral hydrate, paralde- 
hyde, or the rapidly acting barbiturates should be given. In the Inter 
depressive stage respiratory stimulants and oxygen may be needed. An 
injection of pilocarpine gr. to \ gives some relief to the dry mouth and 
ocular disturbances. Children should be especially watched at the height of 
the fever. 


BARBITURATE POISONING 

Synthetic derivatives of malonyluren, known also as cyclic urcides or 
barbiturates, are widely used as hypnotics. . . . 

etiology.— Few, if any, cases arc reported of poisoning from normal 
therapeutic doses, and in 1931 barbiturates accounted for only 0-2G per cent, 
of suicides from all causes. The use of intravenous barbiturates for anas the. . i. 
accounts for a proportion, as does the continuous narcosis 1 Conditions 
practice where the dosage needs to be unusually large. 
lend, n 3 do accidental and suicidnl cases, to a state of ncu p - r- 
toxic dose of the compounds employed is usual y between five and ten i tin 
the maximal therapeutic dose, and the lethal dose about o • • ,» 

fatality has been reported from phcuobarbitonc only three ‘ 

peutic dose. Individual idiosyncrasy, kidney and liver disc, -e, K 
toxaunic states increase the likelihood of poisoning, and can be 
relative contraindications for using these drugs. 
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Pathology. — The skin is cyanosed and sometimes shows large vesicles. 
The lungs exhibit subpleural petechise, and are plum-coloured and cedematous, 
especially in their most dependent portions ; purulent bronchitis and broncho- 
pneumonia will be seen in all cases except those where the poisoning was 
very acute and the duration of coma correspondingly short. The brain is 
congested, softened and oedematous, sometimes showing evidence of a raised 
intracranial pressure. There is cloudy swelling in parenchymatous organs 
and fatty degeneration of the liver. The bladder is often full in spite of an 
apparent clinical oliguria, and the residual urine therein, together with the 
organs themselves, contains demonstrable barbiturate. 

Symptoms. — Idiosyncrasy to tbe drugs is not uncommon, and the 
patient may complain of lassitude, depression, vertigo, nausea, and pains in 
the muscles. Allergic cutaneous manifestations, such as local swellings, 
bullous lesions and erythema, may be seen. There is no good evidence that 
barbiturates cause agranulocytosis. 

Acute intoxication may present as follows : A state of lethargy with 
headache, vertigo, and ataxia, sometimes preceded by excitement, leads at 
first to deep sleep and later to prolonged coma. The pulse is rapid and 
weak, and the respiration slow and irregular : this, together with the late 
sign of a low blood pressure and general capillary dilatation, leads after 
some 24 hours to hypostatic bronchopneumonia, and the temperature then 
shows a sudden rise from its previously subnormal level. The pupils are 
variable, there may be an extensor plantar response, and the deep reflexes 
may still be present, even when the coma is deep. Oliguria is usual but 
suppression of urine is not often seen. Cutaneous blisters containing clear 
fluid sometimes appear. When death occurs, it is from respiratory failure in 
the early stages or from bronchopneumonia in the later. 

Chronic barbiturate poisoning can result from repeated administration of 
the drugs which have prolonged action and which are thus cumulative, such 
as barbitone. The clinical picture is varied and perplexing, and comprises 
drowsiness, especially after meals, loss of memory, incoherent speech, and a 
state of confusion and disorientation. There is loss of weight and albumin- 
uria ; hmmatoporphyrinuria has been alleged but seldom found. Conflicting 
neurological signs are seen, and so are widely different skin eruptions, including 
morbilliform and scarlatiniform types. 

Though it has been widely held that addiction is a danger to be expected, 
statistics give little support to the view, particularly when it is remembered 
how widely used the drugs are, and how often given to the psychologically 
unstable. 

Diagnosis. — This is often difficult without circumstantial evidence in the 
history. It may have to be made by exclusion of other causes of coma. The 
uriue, stomach washings, and cerebro-spinal fluid need to he examined 
chemically. 

Prognosis. — The sooner treatment can be started the better, and the 
longer the patient is kept alive the better his ultimate chances. Coma may 
last for 7 days. 

. Treatment. — The immediate needs are warmth and stomach washing 
with warm water but not alkalis. Glucose, black coffee, and magnesium 
sulphate can he left in the stomach, and the washing repeated. Colonic 
lavage and lumbar or cisternal puncture also help in elimination, and should 
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bo repeated, as each attempt is known to remove more of the drug Fluid • 
and glucose by stomach tube or parenterally arc required ; ns also arc oxvr.-n 
with C0 2 , and artificial respiration in some cases. ’ ' 

The specific antidotes arc the respiratory stimulant and convulsant drug* 
Strychnine can be given up to gr. $ every 4 hours, or nikethamide, wither 
without ephednne, gr. A intramuscularly. The best of all is picrotoxin intra- 
venously, varying the dose and interval with the return of reflex activity. 
A 0-2 per cent, solution has been suggested, using as a maximum 1 mg. per 
minute until twitching is seen, when the dosage is reduced but continued 
for as long as necessary. Intravenous alcohol, 20 c.c. of a 30 per cent, solution 
every d hours, has been used successfully. 

e 

LEAD POISONING 


I. Acute Lead Poisoning 


This is rare. It usually results from swallowing a large dose of a soluble 
lead compound, such ns lead acetate, which is also known as sugar of lead, 
from its sweetish taste. It has occasionally occurred when white lead 1ms 
been mistaken for chalk and when lead chromate has been used to colour 


cakes or confectionery. 

Pathology. — There are the usual signs of acute gastro-enteritis, and the 
stomnch may bo covered with a whitish grey deposit. The wall of the 
stomach and duodenum is sometimes thickened and softened, and erosions 
may occur from the local action of the lead compound. 

Symptoms. — An astringent metallic taste is at once experienced, followed 
by a feeling of constriction in the oesophagus. A burning sensation and pain 
are felt in the epigastrium, and vomiting occurs. The vomit contains opaejue 
whitish material, due to the precipitated albuminate of lead and lead chloride, 
formed by the action of the lead salt on the gastric contents. Blood may nlso 
be present. Severe colicky pains occur in the abdomen, with rigidity of the 
abdominal muscles. Pressure on the abdomen gives relief, and the patient 
may bend forwards for this purpose, or lie on his abdomen. The tongue w 
coated, and constipation usually occurs, but occasionally there is dinrruern. 
The stools are dark coloured, owing to the formation of lead sulphide. 
Prostration and collapse occur if the abdominal symptoms arc severe. 
There may be numbness or par*TSthcsia of the limbs, cramps m the legs, 
and partial suppression of urine. A blue line on the gums does no 
usually occur during the acute symptoms following a single dose o ic 


** The subacute form of poisoning follows the taking of repented doses of ft 
soluble lead compound. It may occur from repeated rncdicinn J ®{ 

lend acetate given to control, diarrhoea. Abdominal colic is pro » 

constipation severe. The other symptoms of acute lend poi=onin„ * . 

are less intense in character. A bine line usually appear." in i R 
the teeth arc frequently cleaned it is less likely to be formed. If t ie t*. P 

are of long duration lead palsv may result. . . 1,- 

Diagnosis. — The diagnosis of acute or subacute lead poroin o ' - 

confirmed by analysis of the vomit and fiecos for lead during hie, an » 
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death by finding lead in the gastro-intestinal tract, liver, spleen and kidneys. 
Acute and subacute lead poisoning are rarely fatal. 

Treatment. — If the case is seen within 3 hours of swallowing the poison 
the stomach should be washed out with water. Sodium sulphate or magnesium 
sulphate in half-ounce doses, dissolved in half a tumblerful of warm water, 
should be given every 4 hours until free purgation results, and this may 
be assisted by enemata, if necessary. The abdominal pain may be relieved 
by hot applications, repeated drinks of milk, and large doses of calcium 
lactate, five grammes (75 grains) three times a day. In severe colic by the 
slow intravenous injection of 15 e.c. of a 20 per cent, solution of calcium 
gluconate/ or of 10 c.c. of a 5 per cent, solution of calcium chloride, it is 
possible to relieve the pain by the time the injection is Over. If necessary 
this treatment may be repeated in 2 hours. Should it not be available a 
hypodermic injection of gr. ^ atropine sulphate and gr. £ morphine sulphate 
may be given. For some weeks saline aperients and a high calcium diet 
should be given. The diet should contain 3 pints of milk daily, including 
milk puddings, junket and ice cream, together with butter, cheese and eggs. 


2. Chronic Lead Poisoning 

Synonyms. — Plumbism ; Saturnism. 

iEtiology. — Apart from a few cases arising from accidental causes, 
chronic lead poisoning is of occupational origin. Lead is now encountered 
in more than 200 industries. In Great Britain there are more than 1500 
workers in the lead industries and 150,000 painters. It has been known 
clinically for more than a hundred years that absorption of lead through 
the respiratory tract is very much more important than by the gastro- 
intestinal tract, and this view has since been amply confirmed by experi- 
ments on cats. In the prevention of dust and fume great success has been 
secured from the application of the Factories Acts. Idiosyncrasy is a factor 
in the development of lead poisoning, certain persons being more susceptible 
than others. Alcoholism also seems to be a predisposing cause. The sources 
from which lead is derived in chronic poisoning are very numerous, and they 
may be divided into 3 groups. 

1. Occupational risks . — Men are exposed to danger in the smelting and 
tinning of metals, in vitreous enamelling, pottery glazing, shipbuilding, 
coach painting, plumbing and soldering, house painting, and in the manu- 
facture of white lead, red lead, litharge, rubber, glass, cement, varnish, 
coloured pigments, linoleum and electric accumulators. Lead smelters are 
exposed to the fume and dust of furnaces and flues. Lead burners and 
chemical plumbers use oxy-acetylene, oxy-hydrogen, or oxy-coal-gas blow- 
pipes in their work. The very high temperature of such flames constitutes 
a much greater riak than that faced by the domestic plumber who uses a 
spirit blowlamp. Painters are exposed when they rub down interior surfaces 
which have been painted with lead paint. The use of a blowlamp for burning 
off old paint is not without risk. A painter nowadays is very rarely exposed 
in mixing paint from the dry material, because it comes to him already 
mixed in oil. There is some risk to compositors who handle type metal, 
and to gasfitters who use red and white lead. It frequently hannens that 



390 DISEASES DUE TO PHYSICAL & CHEMICAL AGENTS 


changes in methods or the appearance of new industries provide new causes 
of lead poisoning. This was the case with ship-breaking following on the 
scrapping of warships after the War of 1914-1918. In this industry the 
volatilisation of lead from the paint and red lead stopping on the armour 
plating occurs in the heat of the oxy-acetylene blowpipe flames used for 
cutting purposes. The great increase in the use of wireless receiving apparatus 
and motor cars has led to a greater number of cases of lead poisoning in 
electric accumulator factories. Sometimes the converse is true, and Fend 
poisoning is found to show a remarkable diminution in a given industrr. 
Thus, the substitution of machine methods for hand labour has abolished 
the disease among file cutters. The fall in the incidence of poisoning in coach 
painting is due to the enormous development of spray painting of motor 
cars with leadless cellulose paints. 

2. Accidental causes . — Drinking water, especially if it is soft, or contains 
traces of acid derived from peat or dead leaves, may dissolve lead from 
lead pipes or cisterns and so give rise to poisoning. Beer or cider drawn 
from casks through lead pipes may become heavily contaminated. Aerated 
waters delivered from syphons with pewter or lead valves may give rise to 
poisoning. The lead glaze on earthenware vessels may be dissolved by 
vinegar, lemon juice, cider or home-made wine. The cooking of food in 
vessels tinned with Eolder containing lead may cause lead poisoning, especially 
if vegetable acids are present. Tinned foods Eometimes contain lead from 
solution of the solder used in the tinning process. The lead foil used for 
wrapping sweets or food may contaminate them. Cosmetics, hair-dyes, 
and snuff weighted with litharge all have given rise to cases. Children with 
perverted appetites may chew the paint off their cots or toys. In Queens- 
land, Australia, where the dry climate leads to flaking of painted surfaces, 
children have been poisoned owing to nail-biting, thumb-sucking and the 
habit of licking the raindrops off the painted balconies and roofs. 

3. Abortifacicnl uses of lead .— Lead attacks the chorion epithelium, 
causing abortion in pregnant women. A like effect has been observed in 
animals in the proximity of lead works. Lead oleate plaster, known as 
diachylon, has been used in certain districts by pregnant women in order to 
cause miscarriage, the substance being swallowed in small portions rolled 
up in the form of a pill. To do this is very dangerous, for if miscarriage 
comes about death occurs later from lead poisoning. In consequence the 
sale of lead oleate has been restricted by placing it in Part I of the Poisons 


Schedule. ...... , 

Pathology. — In chronic poisoning lead is stored in the skeleton, nnu 
under certain circumstances is released to attack (i) muscle, causing abdo- 
minal colic and lead palsy ; (ii) the reticulated red cell, causing punctate 
basophilia (stippling) and anccmia ; (iii) the chorion epithelium, causing 
abortion ; and (iv) the brain, causing encephalopathy. 

A good deal is known about the physico-chemical behaviour of lead m 
the animal body. It is probably transported in the blood plasma a. 
insoluble tertiary phosphate in the highly dispersed or colloidal form. At 
different stages of intoxication its distribution within the body > - % “ 

what. When absorption is slow it migrates to the skeleton, w icr * 

95 per cent, is held without harm during the chronic stage of P • 

If, however, large quantities of lead are being absorbed or arc being ii - 
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from the bones, lead is distributed throughout the tissues and the percentage 
in the bones is reduced. Under these conditions acute symptoms of poisoning 
occur. It has been shown that the total amount of lead stored in the skeleton 
in lead workers varies from 0*2 to 0-8 gramme. This deposition of lead 
suggests a mechanism similar to that involved in the deposition of calcium 
phosphate. Repeated observations have shown that conditions which favour 
storage of calcium in the body also favour storage of lead. When conditions 
are unfavourable for the retention of calcium the excretion of stored lead 
increases. 

In studies of lead excretion it is to be noted that normal persons with no 
occupational exposure to lead may excrete lead in the fasces and urine. This 
happens because lead is frequently present in the soil, and hence in vegetation 
and animal food. In normal persons the concentrations of lead may be 
0-030 mg. per 100 gm. of blood, 0-027 mg. per litre of urine, and 0-28 mg. 
per 24 hours’ sample of faeces. In toxicological analysis no satisfactory 
figures can be obtained unless specimens of stool and urine are collected for 
at least 3 days. A man working in a dusty lead industry, in addition to 
inhaling lead, may swallow repeated small amounts and pass lead unabsorbed 
in the fseces. The only proof of absorption, therefore, is to find lead in the 
urine. If specimens be taken some weeks after removal from exposure, the 
output may reach about 1 mg. for each 24 hours in the faeces and about 
0-3 mg. in the urine. It is doubtful whether renal excretion exceeds this 
figure in any circumstances. Under effective treatment, however, the faecal 
excretion may rise to about 2 mg. in each 24 hours. It is necessary to 
emphasise that the presence of lead in the excreta is not necessarily proof 
that a lead worker is suffering from lead poisoning. Many such workers are 
insusceptible and have never suffered from any of the toxic episodes. 

Lead palsy begins in the muscles, and fatigue determines the site of 
paralysis. The chemical explanation offered is that in regions of muscular 
activity the excess lactic acid which diffuses from the fatigued muscle cells 
combines with the lead phosphate in the blood to form lead lactate. As 
this soluble lactate comes into contact with inorganic phosphate at the 
surface of the muscle cells the lead is re-precipitated as insoluble phosphate, 
causing alterations in the surface permeability. 

Studies of the blood in lead poisoning show that the stippled red cell 
arises from the reticulocyte, and that the attack occurs peripherally and 
not in the marrow. Blood films can be prepared showing all stages between 
stippled fragments and typical reticulum. Stippled cells are never found 
in the bone marrow in lead poisoning. The -presence of punctate baso- 
philia in the blood is not, of course, a specific sign of lead poisoning. It is 
seen in pernicious anaemia, in leukaemia, in the anaemias of carcinomatosis 
and in pneumonia in infants. Its occurrence in these various conditions 
is relatively rare and slight as compared with the frequency and intensity 
of its appearance during plumbism. For this reason the demonstration 
of stippling of the red cells in the blood has come to be considered as almost 
definite evidence of absorption of lead. It is not an absolute indication of 
the severity of lead poisoning, but it often runs parallel to the state of health. 
If on examination of the films its presence is detected in a sufficiently large 
number of fields of the mi croscope, further exposure to lead in the patient 
concerned should be prevented immediately. Punctate counts are of value 
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in the prophylaxis of plumbism among lead workers and are r^cntial in 
the adequate hygienic control of lead processes. 

Except in cases of encephalopathy, which arc now very rare chronic 
lead poisoning is not a direct cause of death. In 1851 Garrod pointed ont 
that gout was quite common among lead workers in Great Britain, but 
there is nothing to show that the occurrence of these two conditions in one 
patient was other than fortuitous. Chronic lead poisoning produces no 
characteristic post-mortem changes. Neither animal experiments nor the 
mortality figures of the Registrar General offer any evidence that lead 
significantly predisposes to hypertension or Bright's disease. 

Clinical History. — The past occupations of the patient should be inquired 
into, for latent lead poisoning is well known to occur. The present occupation 
is obviously of great importance and the exact details of the work he does 
should be elicited from the patient himself. Often a man’s occupation does 
not at first sight suggest that he is exposed to compounds of lead. A man 
describing himself as a fitter may be exposed to dust or fume of lead ; this 
fact is only elicited in answer to a leading question. The occupation of a 
cooper becomes dangerous when the barrels worked upon have contained 
compounds of lead. Vitreous enamellera working, for example, on baths, 
sift a powder containing lead silicate on to the bath which has been heated 
in a furnace. They sometimes use a compressed-air apparatus which forces 
the enamel through a sieve. In the electric accumulator trade pasters fill 
the spaces in accumulator plates with a paste containing litharge and red 
lead. Colour manufacturers grind colours into a fine powder under edge 
runners with the necessary production of much dust. Amongst other things 
they grind lead chromate and red lead. A slate mason may construct storage 
tanks by fixing together slabs of slate with materials containing oxides of 
lead. A bullion refiner may use a process in which he adds lead to refinnbic 
silver in a furnace and taps off molten litharge. A rubber compounder adds 
oxides of lead to crude rubber in preparation for vulcanisation. A girl 
describing herself ns a perambulator maker may be employed painting the 
body work of perambulators and then rubbing down tne surface with dry 
snnd-paper. An embroidery worker sometimes stencils materials by dabbing 
on the pattern commercial white lead instead of chalk. 

Symptoms. — The toxic episodes resulting from the absorption of lend 
arc colic, palsj’, anaemia, and encephalopathy. The blue line on the gums js 
a sign of absorption and not of intoxication. 

Lead colic . — This is the most common and dramatic of the acute mani- 
festations of plumbism. It is ten times as common as lead palsy. An attack 
of colic is preceded by several days of constipation. The pain is of a tearing 
or griping nature and of variable intensity. It is situated around or below 
the umbilicus, and the patient often indicates where it is by spreading boin 
hands widely over the abdomen. While suffering from colic the nation is 
cold, pale, and often drenched with perspiration. He commonly bends over 
and may writhe about the bed in intense pain. Examination 
scaphoid abdomen, held tense, but showing no rigidity. » omit mg rt q 


occurs at the onset of the pain. . . ... 

Lead 2>ahy . — This docs not belong to the category of polyneun u * 
clinically or pathologically. It is in the first instance a muscle i -- 
Fatigue plays a most important part in determining the sites at a 
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Inhere the muscle palsy is neglected the lead attacks the motor nerve fibres 
and ultimately the anterior horn cells of the spinal cord. (See also p. 1816.) 
Paralysis does not appear to be closely related to length of exposure. It 
may develop during the first month of work, or only after many years’ 
exposure. The commonest form is the well-known wrist-drop which begins 
usually in the right hand and later becomes bilateral. The palsy first appears 
in the long extensors of the middle and ring fingers. It spreads to the other 
fingers, and then to the long extensors of the wrists. The supinator longus, 
and usually the long abductor of the thumb escape. The brachial type of 
paralysis involves the deltoid, biceps and supinator longus, but it is very 
rare for this to occur without wrist-drop. A third form of lead palsy in 
which progressive atrophy occurs of the thenar and hypothenar eminences, 
together with the interossei, used to be common in the left hand of file- 
cutters. In view of the theory that fatigue plays an important part in 
determining the site of lead paralysis, this observation is of great interest, 
for in their work file-cutters not only used particularly the muscles mentioned 
but placed the greatest strain upon the left hand. The substitution of machine 
methods for hand labour has abolished lead poisoning amongst file makers. 
Lead palsy rarely occurs in the lower limbs, but when it does so it affects 
the extensors of the toes, giving rise to foot-drop. 

The anemia . — Secondary anaemia with basophil punctation (stippling) 
of the red cells is characteristic. It is usually mild, and it is rare to find 
less than 3 million red cells per c.mm. Because of the loss of circulating 
red cells there is compensatory regeneration of erythrocytes, with a high 
reticulocyte count. 

Encephalopathy . — Most of the ancient writers speak of the frequent 
occurrence of convulsions in lead poisoning, but fortunately with the improve- 
ment of industrial conditions the incidence of lead encephalopathy has 
progressively decreased until to-day cases are rarely seen. It is the most 
dramatic manifestation of lead poisoning, and is always of serious prognostic 
significance. In severe cases of plumbism the patient is dull, with poor 
memory, and inability to concentrate. The onset of encephalopathy is 
nevertheless sudden, usually with epileptiform convulsions. It may be 
divided into three groups — convulsive, comatose and delirious. The 
lymphocyte count in the cerebrospinal fluid may reach 100 per c.mm. 

The lead line . — The lead line consists of fine granules of pigment arranged 
in the form of a dark blue stippled line within the tissues of the gum about a 
millimetre from the border of the teeth. It is more marked round infected 
or dirty teeth, and is occasionally found on the mucosa of the cheek opposite 
such teeth. Despite the pigment lying within the tissues, careful cleansing 
of the mouth and teeth often causes it to disappear. Its clinical significance 
should be clearly recognised. It is an indication of absorption and not of 
intoxication. Its intensity and size provide a rough guide to the duration 
and severity of exposure to lead. 

Diagnosis. — Opinions differ widely as to what is necessary for the 
diagnosis of lead poisoning. Constipation and slight stippling of red cells 
are insufficient ; neither a blue line on the gums nor detection of lead in 
the urine can be taken as proof of poisoning, for the patient may be insus- 
ceptible. Where a worker is exposed to risk, a diagnosis of lead poisoning 
can be made before the occurrence of a toxic crisis. A falling haemoglobin 
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percentage, with or without a rising punctate basophiie count raises a 
suspicion that absorption is passing into poisoning. The suspicion becomes 
a certainty when these changes are marked or progressive. The urine should 
be collected for at least 3 days and examined for lead. There is a danger of 
wrongly attributing to lead poisoning any symptoms which mav occur in 
persons exposed to lead. Acute appendicitis, chronic gastric or duodenal 
ulcer, and carcinoma of the stomach occur in lead workers as thev do in 
others. They must be carefully differentiated from colic. Equally a lead 
worker can suffer from pernicious anmmia or secondary amemia due to piles, 
melsena or hcematemesis. It is important to remember that lead poisoning 
has to he severe before the red cell count drops below 3 million. In industrial 
cases the blue line is unlikely to give rise to confusion. A similar phenomenon 
is commonly seen in patients under treatment with bismuth preparations 
given intramuscularly. The differential diagnosis of lead palsy should give 
rise to no difficulty, especially as the changes are entirely motor. In a case 
of peripheral neuritis in which there arc motor, sensory and pigmentary 
changes, the possibility of arsenic poisoning must be considered. Litigation 
hysteria is all too common in the lead worker. The manifestations include 
hysterical spasm of the hand and arm, weakness of various movements, 
including the flexors of the wrists and fingers, glove and stocking nmesthesia, 
complete hemi-ansesthesia and hysterical aphonia. Such symptoms are 
rarely alleviated until legal proceedings are completed. 

Treatment. — Prophylactic. — The treatment of chronic lead poisoning 
is essentially preventive. Food and drink containing organic acids should 
not be stored in earthenware vessels glazed with lead. Supplies of soft 
water for drinking purposes when delivered through lead pipes should be 
artificially hardened by the addition of calcium salts. Lead pipes used to 
convey beer or cider from the cellar to the bar engine in public houses must 
be lined with tin. Children’s toys and cots must never be painted with lead 
paint. The law must restrict the sale of lead oleate and forbid the addition 
of litharge to snuff in order to make it heavy. 

In industry less than 100 cases of lead poisoning were notified in 1933 
as compared with more than 1250 in 1889. In Great Britain preventive 
measures are carried out with such success that the majority of cases of lead 
poisoning are mild. It is unusual to-day to meet with a case either of severe 
colic or of extensive palsy, and encephalopathy has been abolished. The 
most important single measure of prophylaxis is the prevention of dust and 
fume. In acliieving this, great Buccess has been secured from the application 
of the principle upon which Six Thomas Legge always laid so much stres?, 
namely, to apply methods entirely external to the workman-methods over 
which he himself can exercise no control. One such method is esna - 
ventilation applied through hoods at the point of origin of dust ot urn . 
Benches, tools, floors and walls must be spotless, often at the exp 
the constant vigilance of several good foremen. No scrap lead nor 
lead should be handled unless it has been thoroughly soaked wi 1 
from a hose. As far as possible mechanical means, such as era > , * * 

hoists, covered conveyors and hoppers, and automatic packing * 
must be substituted for hand carriage. , , , . 

Fortunately about 50 per cent, of the white lead manufactured 
Britain is never handled in the dry state. It is made by the stack p 
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and leaves the stack in a wet state to be converted into an aqueous paste, 
mixed with linseed oil, and made into an oily paste in automatic closed-in 
machines without dry grinding. Since a white-lead worker may handle in 
the course of a day at least as much white lead as a painter handles in a year, 
the value of this wet pulping method will at once be realised. In the manu- 
facture of litharge and red lead it is impracticable to use wet methods, and 
it is therefore necessary to use machinery designed to minimise dust. Since 
1927 it has been illegal for a painter to rub down by dry methods any indoor 
structure previously treated with lead paint. Dust can be avoided by using 
a damp rubbing down process for lead painted surfaces. Waxed sandpaper 
which the workman dips repeatedly in a bucket of water has made this 
possible. 

In addition to cleanliness in the workplaces, personal cleanliness is of 
the first importance. Cloak-rooms, washing-rooms, mess-rooms, baths, 
nail-brushes, towels and soap must be provided. The hands should always 
be washed before eating and the work-people urged to take a warm bath 
frequently. The bringing of food or drinks into the work-rooms should be 
forbidden, and so also should smoking at work. Medical examination of the 
workers exposed must be carried out periodically. At present there is no 
biological test by which to select workmen imm une to the toxic effects of 
lead. Since they have been found unduly susceptible, it is necessary to 
forbid the employment of pregnant women and of all persons under 18 years 
of age in the potteries and other lead trades. 

In the prevention of lead poisoning a diet of high calcium content plays 
its part. In lead works in Great Britain it has for many years been customary 
to provide the workmen free of cost with a glass of milk each morning. This 
is empirical treatment of considerable merit, anticipating as it did by many 
years the discovery that a high calcium intake assists the storage of lead in 
a harmless form in the bones. Workers should, in addition, take aperients 
regularly. Any worker who develops one of the toxic effects of lead has 
thereby proved his susceptibility, and ideally he should never again work 
in any department of a lead works. 

Curative. — Effective new methods for the treatment of lead poisoning 
were published by Aub and his collaborators in 1925. They found that a 
positive calcium balance favours the storage of lead as a harmless deposit in 
the bones. In cases of lead poisoning showing toxic symptoms the diet 
should contain 3 pints of milk daily, including milk puddings, junket and 
ice-cream, together with butter, cheese and eggs. In addition large quantities 
of calcium lactate, 5 grammes (75 grains) three times a day may be necessary. 
As soon as the calcium intake is sufficient the symptoms will cease. In the 
presence of any acute toxic episode no attempt should be made to increase 
the elimination of lead ; so much is already circulating that it is safer to 
encourage farther storage. 

Lead colic . — Colic should be treated by the local application of heat, 
pressure and moisture. The bowels should be moved as early as possible by 
means of enemata of olive oil and warm water, and by the internal adminis- 
tration of magnesium sulphate along with belladonna and carminatives. 
Treatment by a high calcium diet usually brings relief within 2 days. The 
relief of lead colic by calcium therapy involves more than the ability of 
calcium to favour storage of lead. Since the pain is due to violent peristalsis 
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behind a contracted tonic ring of intestine, the nnti-spasmodic effect of 
calcium salts on involuntary muscle is beneficial. In severe ca*e s br the 
slow intravenous injection of 15 c.c. of a 20 per cent, solution of'caiciurn 
gluconate, or of 10 c.c. of a 5 per cent, solution of calcium chloride it is 
possible to relieve the pain by the time the injection is over. The patient 
feels hot and flushed, and may vomit. The effect upon the pain is strikine 
and is superior to that of any other treatment. If necessary the injection 
may be repeated in 2 hours. Should such treatment not be available a 
hypodermic injection of ,,\ T grain atropine sulphate may be given. 

Lead palsy .— During the development of lead palsy, a high calcium diet 
should be used to favour storage of load. Massage, electrical treatment 
and strychnine are useful. In the early stages the hands, when affected 
by wrist-drop, should be supported on splints. The paralysed muscles may 
be stimulated by an induction coil, with or without a water bath, but over- 
stimulation must be avoided since it induces fatigue, and so docs harm. 

Encephalopathy . — Lead encephalopathy should be treated by lumbar 
puncture. A high calcium diet should be given together with large quantities 
of milk and calcium lactate. 

Elimination of lead . — In cats experimentally poisoned with lead, acute 
sj’mploms may develop during starvation, and at necropsy lead is found 
distributed more generally through the body than is typical of tho chronic 
condition. This suggests that during starvation acidosiB Bets lead free from 
the bones. The reason for this is the conversion of the tertiary phosphate of 
lead into the secondary phosphate which is one hundred times more soluble. 
Hence the ingestion of acid as a method of treatment probably serves to 
liberate lead from the skeletal stores by converting it into a more solublo salt, 

Aub at first produced acidosis by the use of phosphorio acid, but he 
found it more satisfactorj r to give large doses of ammonium chloride. 
Chronic lead poisoning may bo treated by the cautious administration of 
this substance in doses of 1 gramme (15 grains) given in a glass of water 
eight or ten times daily for 3 weeks at a time. The dose should be reduced 
if loss of appetite and headache appear, for these symptoms indicate the 
limit of tolerance to such treatment. In no case should ammonium chloride 
be used until a few weeks after the acute toxic episode has passed. A diet 
with a very low calcium content facilitates release of lead from the hones. 
In such a diet all milk, milk products, green vegetables and eggs are omitted. 
It may contain meat, liver, chicken, potato, peas, rice, tomato, banana, 
apple, lemon, tea, coffee, sugar, honey, salt and pepper. All bread must be 
prepared without milk. Butter fat must be substituted for butter, im 
is prepared by melting butter in hot water and skimming off tho butter in . 
In those places where tho water supply is hard, vegetables should be cooked 
in distilled water and all drinks made up with it. mnt 

Siucc it would doubtless require several years it is useless Jo Btt W ' 
elimination of all the lead stored in the bodv. It is dcsir results 

only the most readily mobilised lead. In prolonged obsen ' j i y 
indicate that after a certain point elimination of lead bccom- f o - • 

more difficult, men this stage is reached it is more practicable to fa^oui 


our 

Thus 


imm: uimuuti. ivucit tins owiiv . I Thtifa 

its retention in the bones by maintaining a positive calcium 
after 3 weeks’ treatment by a low calcium diet and ammonium chlondc, 
there should be a rest period of a week with normal diet and a > 
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inilk to correct the calcium deficiency. Treatment to accelerate elimination 
should then begin again. 

Potassium iodide has been employed by clinicians since 1844. It is not 
as effective as treatment by acidosis, but has the advantage of ease of adminis- 
tration. The dose should be increased from 5 grains three times a day to 
16 grains three times a day. Its physiological effectiveness appears to 
dimmish progressively after the first few days of treatment. Neither 
ammonium chloride nor potassium iodide should be used in the presence of 
nephritis or of toxic symptoms. Should any toxic episode appear during 
the use of ammonium chloride or potassium iodide, these drugs must be 
stopped and a high calcium diet at once used to favour the storage of lead. 
'Occasionally cases of latent lead poisoning occur, that is to say, cases in which 
symptoms have been precipitated by various forms of treatment long after 
exposure to lead has ceased. Thus a lead line or wrist-drop may follow upon 
"the use of potassium iodide as an expectorant. 

It is necessary to emphasise the difference between the use of agents 
which assist excretion of lead and those which assist its storage. The acidosis 
method of lead elimination is so potent that its use during colic or any other 
toxic episode might prove fatal from the further mobilisation of lead. It is 
scarcely necessary to add that such treatment should never be used as an 
excuse for negligence in enforcing all the known measures for the prevention 
of exposure and absorption. 

3. Tetra-ethyl Lead Poisoning 

Tetra-ethyl lead is an organic lipoid-soluble liquid readily absorbed 
through the skin and respiratory tract. It is added to petrol in proportions 
up to 1 in 1260 as an antidetonant. In 1923, when it was first manufactured 
m the United States, 149 cases of encephalopathy occurred in men employed 
on three separate plants. Within 17 months 11 deaths were reported. Much 
excitement and alarm were caused, and this led at first to the prohibition of 
the manufacture. The men affected suffered from restlessness, talkativeness, 
ataxia, insomnia and delusions. There were no paralyses nor convulsions, 
but the condition terminated with violent mania, the patient shouting, 
leaping from bed, and smashing furniture. By meticulous attention to detail 
it is possible to manufacture tetra-ethyl lead and to blend it with petrol 
without risk to the worker. Even so, ethyl petrol should not be used for 
cleansing the skin and to prevent this it is marked by a dye. There is little 
need for apprehension as to the possibility of the poisoning of garage and 
aircraft workers by lead from the exhaust gases of petrol engines. 


ARSENICAL POISONING 

Arsenic is the most important of the irritant poisons, and owing to the 
almost tasteless property of many of its compounds and preparations it is 
perhaps the co mm onest poison used for homicidal purposes. At one time it 
ha,d a reputation as a cosmetic, and was added to face powders and skin 
lotions. It is practically never used now for such purposes. 

Occurrence. — White arsenic, i.e. arsenious acid, or arsenious anhydride, 
As 4 0 6 , is the most important of the compounds of arsenic. It occurs in the 
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form of a white powder, or in lumps like glass or porcelain (vitreous arsenic) 
Ihe powdered forai resembles powdered sugar or flour, and when mixed 
with food is tasteless. It is slightly soluble in cold water, an ounce of cold 
water dissolving from a half to one grain. In boiling water it is twelve times 
more soluble, from 6 to 12 grains dissolving in an ounce. Alkaline solutions 
readily dissolve arsenic. If white arsenic is sold to the public the law requires 
that it should be mixed with soot or indigo to colour it. It is used in the 
composition of sheep dip, arsenical soap and rat poison. 

Metallic arsenic is a black powder. It is very poisonous, and is used for 
killing flies. Copper arsenitc (Scheele’s green) is bright green in colour, and 
used to be employed for colouring wall-paper, toys, floorcloths and fabrics. 
Its use for such purposes has fortunately been abolished. Arscnious sulphide, 
or orpiment, is a yellow powder known as king’s yellow. Arsenic add, in 
the form of its potassium and sodium salts, which are white, crystalline 
and soluble in water, is used as a fly poison and in the manufacture of aniline 
dyes. Injurious effects, such as local skin eruptions, are sometimes caused 
by the action of the arsenical compound present in the dye of stockings. 
Sodium arsenitc, in the form of solutions of arsenic in caustic soda, or in 
sodium carbonate, is commonly used for the preparation of fly-papers, weed- 
killer, preservative for wood and arsenical sprays for fruit trees. Weed- 
killer and some of the so-called preservatives for wood contain from 20 
to 40 per cent, of arsenic in solution, and are intensely poisonous. Both 
weed-laller and the arsenic obtained from fly-papers have been used for 
homicidal purposes. 

Arsenic in food . — Accidental contamination of food with arsenic, or its 
preparations, such as weed-killer, has occurred. Arsenical pigments have 
been used for colouring sweets and cakes, with fatal result. A serious out- 
break occurred in 1900, owing to the contamination of commercial glucose by 
arsenic. Sulphuric acid prepared from pyrites and containing a considerable 
amount of arsenic had been used in the process of the conversion of starch 
into commercial glucose, so that the latter became impregnated with arsenic. 
The use of the glucose in the manufacture of beer led to the outbreak of 
arsenical beer poisoning which occurred in Manchester and the North of 
England. A Royal Commission investigated the cause of this epidemic, and 
made safeguards against the further occurrence of such poisoning. Limits of 
the amount of arsenic permitted in food-stuffs were fixed at you P cr on 
for liquids and per pound for solids. , , 

Arscniurcitcd hydrogen, or arsine, is a very poisonous gas. It is produced 
when hydrogen is generated in the presence of a compound of arsenic, or 
example, in the action of mineral acids on impure metals, as occurs m mctai 

pickling and in balloon filling. . 1non 

Dimcthylarsinc is a poisonous gas produced by the action of moulds upo 

certain compounds of arsenic. . , 

The arscnobcnzcnc derivatives which are extensively used m ttic treat 
ment of syphilis and other diseases, may give rise to fatal poisoning. 

The varieties of arsenical poisoning are — (1) acute, {-) * ) ' 

arseniuretted hydrogen poisoning, . (4) dimcthylarsine poisonm 0 , t 
poisoning by arsenobenzenc derivatives. 
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1. Acute Arsenical Poisoning 

Pathology. — The stomach contents usually contain much mucus, which 
may be blood-stained. The signs of gastro-intestinal inflammation are 
present. The mucous membrane is swollen, red and congested, and petechise 
are usually well marked. The redness is most marked on the summits of the 
rug®. When the arsenic has been taken in solid form, white or pigmented 
particles may be seen on the mucous membrane of the stomach. The duo- 
denum is red and congested, and petechise may be present ; there is usually 
marked yellow staining, due to altered bile. The small intestine may show 
similar signs to the duodenum, but these diminish on passing downwards. 
The liver, kidney and other organs may show cloudy swelling. In fatal cases 
the arsenic absorbed into the tissues has a preservative action, and tends 
to delay putrefaction. 

Symptoms. — When the poison is taken by the mouth, if diluted well or 
mixed with food, no taste or pain in the mouth or throat is experienced. The 
symptoms begin within an hour if the stomach is empty; but may be 
delayed if the stomach is full, and if the poison is in the solid state there will 
be further delay. A burning pain occurs in the epigastric region, and nausea 
and vomiting usually follow. The vomit will contain any food present in the 
stomach, and there is often much mucus. Bile is usually present, and some- 
times streaks of blood. As the poison is passed on to the intestine, abdominal 
pain, of a griping or colicky type, and usually diarrhoea occur. The stools 
are watery, and may contain flakes of mucus. The continued vomiting and 
diarrhoea cause exhaustion, faintness and collapse. Champs in the legs may 
occur, but are not a constant symptom. In a severe case restlessness, 
Btupor and coma develop, and death follows shortly. Death in an acute 
case may occur within 24 hours, or may be delayed for 3 days or more. When 
several repeated doses are taken, so that the symptoms are protracted over 
several days, some of the symptoms of chronic arsenical poisoning may 
develop. 

Fatal dose , — Two grains of arsenic have caused death in a woman, and 
this is accepted as a possible fatal dose. 

Treatment. — The stomach should be washed out, and afterwards as 
an antidote freshly precipitated ferric hydroxide may be given. This is 
piepated by adding to half a tumblerful of water half an ounce of tincture of 
perchloride of iron and also sodium carbonate solution till the mixture 
is distinctly"' alkaline. Pain is relieved by the hypodermic injection of 
morphine. Demulcent drinks should be given, and the usual stimulant 
treatment for collapse. 

2. Chronic Arsenical Poisoning 

Symptoms. — The gastro-intestinal symptoms — nausea, abdominal pain, 
vomiting and diarrhoea — are not prominent, and even may be absent. The 
tongue is often covered with a silvery white fur. General malaise, anorexia 
and anaemia are usually present. Irritation of the throat and huskiness of 
the voice, due to the presence of pharyngitis and laryngitis, result. Con- 
junctivitis may occur, with redness and swelling of the eyelids. Skin 
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affections, such as erythema, herpes, pigmentation, or erythromelalria arc 
commonly to be noted. ' 

If taken medicinally, or otherwise, over a long period, arsenic produces a 
finely mottled general brownish pigmentation of the skin. It affects prineip. 
ally the covered parts. The mucous membranes are not involved. Thicken- 
ing of the epidermis of the soles and palms, and irregular thickening of the 
nails are present in long-standing cases. In some cases salivation is a marked 
feature, paroxysmal attacks of excessive secretion of saliva occurring. 
Symptoms of multiple neuritis arc likely to develop, and these affect both 
the upper and lower extremities. 

Long-continued poisoning causes anaemia, peripheral neuritis, progressive 
wasting and weakness, death resulting from exhaustion and cardiac failure, 
ascites and general oedema occurring towards the end. The urine, bcces,' 
the distal portions of the hair and the nails contain arsenic, its detection 
serving to confirm the diagnosis during life. The tests for arsenic will he 
found in works on toxicology. It must be remembered that in cases of 
suspected arsenical poisoning the diagnosis can always be made with certainty 
by an analysis of the urine, vomit and fceces, and these should always be 
taken for examination, the tests being made by an expert toxicologist. 

It is important to remember that acute arsenical poisoning, wlicro a large 
dose is taken, may (if the patient recovers from the acute attack) be followed 
by symptoms of chronic arsenical poisoning. Severe peripheral neuritis may 
follow acute poisoning from a single dose of arsenic. 

Treatment. — This consists in the prevention of the absorption of arsenic 
in any way, and eliminative and stimulant treatment. 


3. Arseniuretted Hydrogen Poisoning 


Aetiology. — Arscniuretted hydrogen is a poisonous gas which is not 
manufactured in industry but is evolved as an accidental by-product in 
certain processes. The majority of cases have been due to the use of acids 
and metals contaminated with arsenic. The occupations concerned arc the 
extraction of mineral ores, pickling and galvanising of metals,, cleaning of 
acid tanks, the manufacture of hydrogen and its use in ballooning, and the 
making and charging of accumulators. Poisoning may arise from the action 
of water upon metallic arsenides. Cases have also occurred when ferro- 
eilicon, a substance used for hardening steel, has come in contact with water, 
when a mixture of arscniuretted and phosphoretted hydrogen is cvolicd. 

Pathology. — The gas is inhaled and acts at once by luemolysmg the re< 
cells within the vessels. Hcemolytic jaundice and anemia follow. VctU 
may occur from anuria if the renal tubules become blocked with h-'etr r . ■ 
Degenerative changes in the cells of the liver and kidneys, and numcr u. 
petccbiic on the mucous and serous membranes, arc to be noted. 

Symptoms.— Malaise, headache, dizziness, shivering and lumojo 
binuria occur within a few hours. Within 24 hours there is n. - * ^ 

and jaundice, and by the third day amcinia m which the r i ‘ ' 

fall below 1,000,000 per c.mm. Delirium, stupor and coma precede d.. . 

Diagnosis. — Mild cases arc often mistaken for food pots ■ • 

sudden onset of biemoglobinuria and jaundice at once sugge-' I / 
a man’s occupation. 



ARSENICAL POISONING 40 i 

Prognosis. — Mild cases quickly recover. The mortality rate is 30 per cent. 

Treatment. — Workshops should be adequately ventilated and processes 
known to be risky should be forbidden in ‘confined spaces. Sometimes a 
breathing apparatus suitable for use in irrespirable atmospheres must be 
employed. Such an apparatus consists of an oro-nasal mask with tube 
connection to the outer atmosphere. The wearer draws fresh air through 
the tube by his inspiratory efforts and expels the expired air through a valve 
in the mask. 

4. Dimethylarsine Poisoning 

The use of Scheele’s green (cupric arsenite) in the preparation of artificial 
flowers and wall-papers has now only historical interest, because aniline 
colours have almost entirely taken the place of arsenic in these processes. 
The mould Penicittium brevicaule growing in the paste behind wall-papers 
in damp rooms liberated dimethylarsine. The same process may occur in 
damp houses where coke breeze containing arsenic forms a constituent of 
the plaster on the walls. The use of concrete blocks containing this substance 
and the deliberate addition of arsenious oxide to cements to increase their 
rates of hardening are clearly undesirable. The symptoms of poisoning are 
coryza, conjunctivitis, gastro-enteritis and tinglings in the extremities. 
Some cases are fatal. 

- 5. Poisoning by Arsenobenzene Derivatives 

Arsenobenzene derivatives, such as arsphenamine, neoarsphenamine, 
and sulpharsphenamine, are usually administered intravenously. After a 
full dose (0*6 g. arsphenamine, 0*9 g. neoarsphenamine) nausea, a slight rise 
of temperature, with perhaps vomiting and a little diarrhoea, may occur in 
the following 24 hours, after which the patient is quite well. Occasionally 
severe vomiting' and diarrhoea, with furred tongue, erythematous rash and 
acute gastro-intestinal symptoms, may follow. In such cases it is probable 
that there has been some decomposition in the solution administered, the 
symptoms resembling those of acute arsenical poisoning. This type of 
poisoning is rare. Arsphenamine and allied compounds, especially after the 
administration of successive doses, sometimes cause such damage to the 
liver that extensive necrosis occurs and toxic jaundice develops, which may 
be fatal. 

When dangerous toxic symptoms occur after arsphenamine, they are 
usually of the following type : After an interval of 2 or 3 days, vomiting and 
restlessness, delirium, stupor, often with twitchings of muscles, convulsions 
and Cheyne-Stokes breathing, occur. Sometimes jaundice is obsenred. 
Coma develops, with suppression or urine, and death may occur within 48 
hours. The symptoms are the result of impairment of the function of the 
liver and kidneys. The prognosis is very grave. 

Treatment consists in the administration of alkalis by the mouth and 
bowel, and saline per rectum. Glucose, milk and fruit juices should be 
given freely. 

In order to protect the liver, dextrose and calcium lactate may be given 
a few hours before administering arsphenamine compounds. It should also 
be borne in mind that if full doses are employed, a fortnight is required for 
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the excretion of the drag, and that interval should elapse between the do^ 
Where submaximal doses are used, c.g. 0-4 g. arsphenaminc or 0-G B 
arsphenaminc, weekly injections are often administered, but after a few doses 
an interval of 3 or 4 weeks should be allowed to avoid a cumulative effect. 
See also Toxic Effects of Arsphenaminc Remedies, pp. 221-225. 


MERCURIAL POISONING 

1. Acute Mercurial Poisoning 

This usually arises from the absorption of mercuric chloride, also known 
as corrosive sublimate (HgCL), which is largely used in medicine as a dis- 
infectant or antiseptic. Biniodide of mercury has similar uses. Both are 
usually purchased in the form of tablets ready for solution in a required 
amount of water. Acute poisoning generally occurs from the taking of the 
poison by the mouth, but it may also arise from the use of mercuric com- 
pounds in solution as uterine or vaginal douches. Calomel (mercurous 
chloride), even if taken in large doses, does not give rise to the same degree 
of acute poisoning, owing to its insolubility. The writer has met with 2 cases 
in which over 100 grs. of calomel were taken with suicidal intent, and beyond 
some vomiting and diarrhoea, little harm resulted. 

Symptoms. — If mercuric chloride is swallowed in tablet form there is 
risk of local corrosion and perforation of the stomach, with rapidly fatal 
result. 

When taken in solution, or in tablet form with water, or on a full stomach, 
an acrid metallic taste is experienced, followed by a sense of constriction in 
the throat. A hot burning sensation occurs in the mouth and oesophagus. 
Acute abdominal pain and vomiting take place. The vomit contains much 
slimy mucus and often blood. Diarrhoea and tenesmus occur. Collapse is 
associated with these early symptoms. The mouth and pharynx may show 
signs of local damage, such as white swollen patches, which may be followed 
by sloughing. Unless the poison is quickly removed by gastric lavage the 
dangerous scqucltc of absorption rapidly follow. 

The two chief dangers of acute mercurial poisoning arc : (1) suppression 
of urine and uraemia, due to the toxic action of the poison on the renal epi- 
thelium causing cloudy swelling, necrosis and loss of function ; and (2) ulcera- 
tive colitis, the result of the action of the poison on the mucous membrane 
of the colon, whereby extensive necrosis and sloughing occur. Suppression 
of urine follows the absorption of the poison, and urine secretion may almost 
entirely cease. The cessation of renal secretion is followed by a rapid rise 
in the blood urea, and after 4 or 6 days dangerous symptoms of uncmia, 
vomiting, stupor, delirium, coma and convulsions set in, which are genera } 
rapidly fatal. The ulcerative colitis begins about 24 hours after the in . 
of the poison, and is associated with profuse diarrhoea, and the passage 
sloughs and shreds of necrotic mucous membrane and blood, i tie co 
may be caused as the result of absorption of the poison into the blood st • 
apart from its direct local action on the colon. Death may occur r 
exhaustion, and absorption of toxic products from the raw surface o i 
bowel. 
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Acute mercurial poisoning is always accompanied by a very severe 
stomatitis, which begins within a few hours. The breath is foul, the mucous 
membrane becomes ulcerated, the teeth may become loose and necrosis of 
the alveolus occur. 

live grains of mercuric chloride is a fatal dose for an adult, unl ess the 
poison is removed by gastric lavage within an hour or two. 

Treatment. — Immediate gastric lavage should be employed. Afterwards, 
white of egg and milk should be given freely. The collapse, suppression of 
urine, ulcerative colitis and stomatitis are other symptoms treated by the 
appropriate methods for such conditions. 


2. Chronic Mercurial Poisoning 

./Etiology. — This condition occurs chiefly amongst workers in the metal, 
or amongst those who are constantly brought into contact with compounds 
of mercury ; for example, those engaged in m inin g and separation of the 
metal, e.g. at Almaden in Spain, at Idria in Austria, and at the mines in 
California, China, Peru and the Ural Mountains. Mirror makers, thermometer 
and barometer makers, and those engaged in the manufacture of chemical 
and electrical apparatus in which metallic mercury is used, are exposed to 
risk. Those engaged in the frequent handling ot grinding of mercury com- 
pounds are sometimes attacked. It must be remembered that mercury is 
volatile at ordinary temperatures, and those working in ill-ventilated rooms 
where mercury is exposed are liable to attack. Cases have been recorded 
of chronic mercurial poisoning from the amalgam in tooth stoppings, and 
from sojourn in a respiration apparatus fitted with mercury air-valves. 
'Die nitrate of mercury is used in the felting of fur, and hatters’ furriers are 
liable to chronic poisoning unless they are properly protected. The condition 
may result from the continued administration of calomel or blue pill, from 
the inunction of mercury ointment, or from the prolonged use of mercurial 
vaginal douches. 

Symptoms. — Dyspepsia, anaemia, general cachexia, with loss of weight 
and strength, occur. Sometimes a blue line is seen on the gums if the teeth 
are neglected. Stomatitis is one of the most constant symptoms ; increased 
salivation and marked fetor of the breath occur, and are associated with 
tenderness of the gums and looseness of the teeth. Colitis, often of an 
ulcerative type, may result from chronic mercurial poisoning. It is a danger- 
ous complication and difficult to treat. Skin rashes of an erythematous, 
eczematous or pustular type have occurred. Albuminuria is occasionally 
found. Glycosuria has been described, but it is rare. Tremor, affecting the 
muscles of the tongue and face, the arms and hands, and later the legs and 
trunk, occurs. It is of a fine type, but may be interrupted every few minutes 
by coarse shaking movements, known to the laymamas the “ hatters’ shakes.” 
'The severe mental symptoms known as erethism have been rare since silver 
tfook the place of mercury in mirror making. The man affected is easily 
rnpset and embarrassed, loses all joy of life, and lives in constant fear of being 
•dismissed. He has a sense of timidity and may lose self-control before 
strangers. He may be obliged to give up work because he can no longer 
^ake orders without losing his temper. Drowsiness by day, depression, loss 
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of memory and insomnia may occur but nndcr modem industrial conditions 
hallucinations, delusions and mania ate rate. 

Diagnosis,— This is made by the history and symptoms ; but it should be 
confirmed by analytical tests. Mercury is excreted in small amounts in 
the feces. The greatest care should be taken that no mercurial preparation 
is being administered medicinally during tbe test. The feces arc collected 
and the organic matter destroyed by treatment with hydrochloric acid and 
potassium chlorate. The resulting solution is submitted to electrolysis, and 
the mercury present is deposited on a gold kathode, from which it may be 
dissolved and submitted to the usual chemical tests. 

Treatment.— In the manufacture of clinical thermometers and in 
laboratories where mercury is handled extensively, the benches must, be 
covered with a smooth and impervious surface sloping in such a way as to 
drain the mercury into a suitable receptacle at tbe lowest point. The walls 
and floors should be of impervious material, and the floor cleansed at the 
end of each day’s work. Thermometers must not be filled without suitable 
exhaust-ventilation for the removal of mercury vapour. Overalls, mess- 
rooms, and washing facilities ctc provided. The mouth and pharynx arc 
frequently rinsed with a mouth-wash, and the teeth cleaned with a Eoft 
toothbrush and a dentifrice. Periodical medical and dental examination can 
achieve a great deal, especially by emphasis on the proper hygiene of the 
mouth. Cavities in carious teeth are filled, sharp angles smoothed, and 
stumps and teeth irremediably decayed extracted. In the felt-hat trade the 
workshops must be well managed and spotlessly clean. Efficient exhaust- 
ventilation must be applied to remove the particles of fur and all vapours 
of mercury compounds at the source of origin. The failure of chemists to 
find an efficient substitute for mercuric nitrate in the felting of fur remains 
a blot upon modem industrial practice, for although the number of cases of 
poisoning in Great Britain is now negligible there are many elsewhere. 
Soviet Bussia has had the courage to use potash in place of mercury, but this 
produces felt of inferior quality. A workman affected by mercurial tremor 
must give up bis work, and abstain from alcohol. Stomatitis should be 
treated by the use of tbe toothbrush, mouth washes and dental extractions 
when necessary. In cases of medicinal poisoning saline aperients should be 
given daily to promote the free elimination of mercury by the colon. 

3. Poisoning by Mercury Fulminate 

Mercury fulminate is handled in explosives factories where detonators 
and percussion caps are made. In those processes where the fine dus o 
this substance falls upon the akin dermatitis follows. The susccpti in J 
some individuals is such that they cannot stand the dust for n an\ , w ip ^ 
others only suffer in warm weather. As a rule the cases of f u!: n:na - * 

ns they are called in the* trade, arc slight. The face, eyelids, nc , 

arms arc attacked by erythema, accompanied by itching, swelling . ‘ ’ 

Papules break out on the inflamed areas, and may become \esi -, 
and pustules. A pustular folliculitis commonly develops on i the u P* 
of the skin. If the fulminate lodges in a crack or abrasion of the s * 

net ns a corrosive, causing small painful necrotic lesions on the “ an “ s 
last about n fortnight. The operatives call them “ powder holes. 1 e 
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MANGANESE POISONING 

takes place in from 1 to 2 weeks and is accompanied by desquamation. 
Inflammation of the conjunctivee and mucous membranes of the nose and 
larynx may occur. 

In the manufacture of mercury fulminate meticulous attention should be 
paid to detail in all matters of cleanliness in the entire plant. Where fumes 
are given off as the result of small explosions they must be removed by means 
of mechanical ventilation. All persons employed should be provided with 
well-fitting overalls, caps, indiarubber gloves, and if necessary respirators. 
Washing accommodation must be available close to the workroom, and a 
separate towel provided for each worker. The hands and arms are washed 
before meals and before leaving work in a 10 per cent, aqueous solution of 
Sodium thiosulphate. A lanolin ointment is rubbed into the skin after washing, 
lor the conjunctivitis a 2 per cent, solution of sodium thiosulphate as an 
eyewash has been beneficial. 

4. Poisoning by Organic Mercury Compounds 

Fungicidal dusts containing organio mercury compounds are used exten- 
sively in agriculture to prevent certain smut diseases of cereals. For some 
years mercurial derivatives of the phenyl and tolyl series have been manu- 
factured without any mishap worse than an occasional burn on the skin. 
Poisoning by inhalation of methyl mercury compounds leads to involvement 
of the nervous system in a unique way, salivation, stomatitis and erethism 
being absent. There is severe generalised ataxia, dysarthria and a gross 
constriction of the fields of vision, memory and intelligence being unaffected. 
In severe cases the patient remains crippled, and unable to stand or to speak 
intelligibly. The condition has been reproduced experimentally. Rats and 
monkeys were exposed to the vapour of methyl mercury iodide and they 
became grossly ataxic. Histological studies showed myelin degeneration in 
the peripheral nerves, posterior roots and dorsal columns. 

In the manufacture of organic mercury compounds elaborate precautions 
must be taken to prevent contact with the skin or inhalation. The use of 
gloves and respirators is not enough. The whole process of manufacture, 
including the final packing of the dusts, must be carried out mechanically 
in closed apparatus. The farmer should be protected both by warnings that 
mercurial dressings are poisonous and by schemes whereby he can obtain 
from the seed merchant seed already dressed. The seed merchant must 
dress the seed in a completely closed apparatus. The ataxia and dysarthria 
of methyl mercury poisoning must be treated by re-educative movements, 
persuading the patient to walk on chalked lines. An expert in charge of a 
speech clinic with great patience and the use of a mirror should teach the 
workman to speak. With great perseverance in some cases he may be taught 
to use knife and fork, a pencil and even a typewriter. 


MANGANESE POISONING 

AEtiology. — Manganese is used in the manufacture of dry batteries and 
in the pottery, soap and colour industries. Cases of poisoning have followed 
upon the inhalation of excessive amounts of dust in the grinding, sieving 
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and packing of manganese ores, and in the manufacture of maneanese 
in *wmcn the metal js first fused in the electric furnace. 

Pathology.— Susceptible individuals are few. There is a similarity 
between this. form of poisoning and progressive lenticular degeneration 
except that in manganese poisoning the condition remains stationary or 
improves when exposure to manganese dust ceases. Histological studies on 
necropsy material have shown degenerative lesions of the nerve cells, particu- 
larly in the globus pallidus, the lenticular nucleus and the caudate nucleus. 
The fact that histological lesions have been found in the liver makes still 
closer the connection between poisoning by manganese and progressive 
lenticular degeneration. The condition has been reproduced experimentally 
in monkeys by administering manganese chloride by intraperitoncal injection. 
The animals developed choreic movements, passed into a state of rigidity, 
and finally developed tremor resembling paralysis agitans. Gross morbid 
changes were found in the lenticular nucleus and liver. The experiments 
afford an explanation of the symptoms in most of the cases described. The 
extrapyranridal motor system is clearly picked out by the poison, hence 
the rigidity, difficult gait, retropulsion, propulsion, mask-like facies, sleepi- 
ness, tremor, and uncontrollable laughter. 

Symptoms. — The symptoms include languor and sleepiness, low mono- 
tonous voice, mask-like facies, involuntary movements varying in degree 
from a fine tremor of the hands to gross rhythmical movements of the arms, 
legs, trunk and head, cramps in the calves, retropulsion and propnlsion, 
unsteady gait, and occasionally uncontrollable laughter or crying. There is 
no disability except in the nervous system. 

Prognosis. — Although men seriously poisoned arc life-long cripples, the 
condition is not lethal. 

Treatment. — Manganese poisoning can be prevented by wearing res- 



should be applied, both at the furnaces to remove fumes and at the packing 
and sieving apparatus to remove dust. These measures arc attended with 
good results, for it has been found that when they were applied in one 
particular factory they removed all risk of poisoning encountered by the 
workers over a period of G years. 


CARBON MONOXIDE POISONING 

Carbon Monoxide, or Carbonic Oxide (CO), is a very poisonous gas. If 
present in the air breathed in an amount equal to 0-2 per cent, i is • P‘ 
of destroying life ; wliile an atmosphere containing 0-0o per cent. 

monoxide gives rise to definite symptoms of poisoning. . , ........ i.. 

^Etiology and Pathology.— When carbon is burnt m a innitod 
of oxygen, carbon monoxide is produced in varying amoun ' . so fCO 

poisoning : Charcoal fires and braziers give rise to considerable amounts of CO. 
Certain typos of water heaters and slow combustion stoves or v ™tilntine 

of production of the gas, which may give rise to poisoning i P 

flues are inadequate. In lime kilns there is evolution of CO. 
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exhaust fumes from motor-cars and petrol-burning engines contain approxi- 
mately 6 per cent, of carbon monoxide. The commonest source of carbon 
monoxide poisoning is from coal gas which is used for ill uminating or heating 
purposes. Coal gas contains normally a percentage of from 4 to 10 per cent, 
carbon monoxide, and it often approximates to the latter figure. It is a 
common cause of death either from accidental leakage of pipes or from 
purposive exposure due to turned-on taps. Carbon m6noxide occurs in the 
smoke and ftimes from fires with inadequate chimney ventilation. It is 
important to remember that the products of combustion of gas stoves and 
gas fires contain an appreciable amount of carbon monoxide. The flues 
from these are often quite inadequate completely to carry away the products 
of combustion, in winch case the gas stoves and gas fires, when used, give 
rise to the addition of carbon monoxide to the air of dwellings and so are a 
source of ill-health or chronic CO poisoning. Industrial poisoning : This 
occurs from the fumes from blast furnaces, in iron smelting, and in blasting 
operations in mines. In coal mines the explosions from coal dust, or in- 
flammable gases, lead to the production of carbon monoxide (after-damp). 
Water gas is prepared by passing steam over red-hot coke, and contains 
upwards of 30 per cent. CO. It is used for heating purposes, and is some- 
times added to coal gas before its distribution. It is very poisonous and, 
owing to its slight smell, is very dangerous unless mixed with odorous gases. 
Producer gas is prepared by passing a mixture of steam and air over red-hot 
coke in retorts. It is used for heating the. coal retorts for the preparation 
of coal gas. Producer gas is a mixture of carbon monoxide, hydrogen and 
nitrogen, and is similar in composition and properties to water gas, and 
may contain as much as 30 per cent, of carbon monoxide. Industrial dangers 
also arise from leakages in the plant and from the process of charging the 
producer-gas retorts. 

Action of carbon monoxide. — Carbon monoxide has 220 times the affinity 
for haemoglobin that oxygen has. If respired, it will, therefore, more or less 
completely displace the oxygen from its combination with the haemoglobin 
of the red cells. This prevents oxygen being carried in requisite amount 
by the red cells to the tissues of the body, which thus become deprived of 
the oxygen necessary for their vital functions. The extent to which the 
haemoglobin is saturated with carbon monoxide depends upon the percentage 
of the latter in the air breathed. When the haemoglobin becomes one-third 
saturated with carbon monoxide, definite symptoms of poisoning occur, 
and when the saturation exceeds 50 per cent, there is grave danger of a 
fatal issue. It is important to note that carbon monoxide is a tissue poison. 
It does not act simply as an oxygen depriver to the tissues, but undoubtedly 
has in addition a narcotic action upon them. This is best illustrated by 
considering the serious symptoms of narcosis (muscular paralysis and loss 
of consciousness) which occur in a person in whom 50 per cent, saturation 
of the haemoglobin with carbon monoxide exists. These symptoms far 
exceed in gravity those of a person possessing only 50 per cent, of haemoglobin 
as the result of an aem i a from disease or haemorrhage. Carbon, monoxide 
acts as a tissue poison especially to the nervous system, but there is evidence 
to show that it acts on all the tissues of the body, notably the cardiac muscle, 
and may cause degenerative changes in them. 

Post-mortem appearances. — The external appearances are characteristic, 
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the cheeks and lips and I post-mortem stains appearing cherry-pink in colour. 
On opening the body, the blood, muscles and interim] organs have a char 
actonstic cherry-pink colour. The lungs may show areas of consolidation 
due to broncho-pneumonia. Small hiemorrhnges may be visible, and tedema 
is common. The brain shows congestion and oedema, and small punctiform 
hemorrhages may be found in the cortex and basal ganglia. The heart 
may show degeneration of the cardiac muscle and punctiform hmmorrha"cs 
beneath the pericardium. In some cases of carbon monoxide poisonme 
putrefaction is much delayed. h 

Symptoms. — The onset of carbon monoxide poisoning is usually very 
insidious, since the gas is odourless and any smell of an atmosphere con- 
taining it is due to the presence of other gases or vapours haring a charac- 
teristic odour. Also the gas may be respired freely without any irritation 
to the air passages. Premonitory symptoms arc giddiness, ataxic gait, a 
swimming sensation, headache or a sensation of heaviness or constriction in 
the head, noises in the ears, and a feeling of oppression in the chest. Some- 
times nausea and vomiting occur. The onset is, however, often sudden, and 
this is likely to be so when the percentage of carbon monoxide is relatively 
high. In these cases, the first symptoms may be sudden collapse, with loss of 
consciousness, and this is associated with complete loss of power of the 
muscular system. In subacute cases the symptoms may resemble those of 
acute alcoholic poisoning. An analysis of the blood would at once reveal the 
exact diagnosis. 

Cardio-vascular symptoms, such as violent beating of the heart and 
throbbing of the blood vessels, occur. The blood pressure rises at first, and 
the pulse is full and may not be increased in frequency. Muscular weak- 
ness and drowsiness qnickly supervene in severe cases, and the patient falls 
unconscious. In the condition of coma the blood pressure falls and the 
pulse becomes rapid and small. The conjunctiva) become hypencmic and 
the eyes have a Btaring appearance, the pupils being partially dilated, and 
do not react to light. The complexion has a cherry-red appearance. Troth 
may be present on the lips. The breathing is stertorous. The temperature 
is usually subnormal in the early stages of coma, but is sometimes raised 
above the normal in the later stages. There is relaxation of the sphincters 
in severe cases. Broncho-pneumonia may develop if the coma is prolonged 
for more than a few hours. When the state of coma lasts only for an hour 
or two, the recovery may bo rapid. It is very important to remember that 
though the muscular power recovers quickly, the tissues of the body have 
been submitted to a serious acute toxremia. In all cases where coma 1ms 
occurred, careful after-treatment is essential, since thereby the occurrence 
of after-effects such as weakness or paralysis, or mental disorder, may t>« 

avoided. . 

Diagnosis. — In all cases, at the earliest opportunity, a specimen 
should be obtained for analysis. About 10 c.c. are removed from a convenient 
vein of the arm, and placed in a small test-tube so as nlmo-t to t , 
a cork inserted. This can then be sent to the laboratory for analysis, it 
should not be shaken or exposed to the air. The carbon monoxide P l -; 
in tiic btoed is most conveniently estimated by means of Hart ridge s re . 

spectroscope. The percentage of carbon monoxide present is ol %. - 

only for diagnosis but for prognosis. 
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It may be remarked that a record of the blood analysis in cases of carbon 
monoxide poisoning would be of great interest and value for research 
purposes. 

Treatment. — Elimination of the carbon monoxide is best effected by 
the ventilation of the lungs with pure air and oxygen. 

Immediate removal of the patient to an uncontaminated atmosphere is 
the first step. Onlookers should not be allowed near the patient. If removed 
to a room, the windows and doors should be widely open and a free current 
of air encouraged. Complete rest is absolutely necessary, and attempts 
to keep the patient on the move should be forbidden. The patient should 
be lying flat, and all constricting clothing round the neck and chest should 
be loosened or removed. Care should be taken that the air passages are 
free, and any froth or saliva wiped away from the mouth or nose. If necessary, 
the tongue should be pulled forwards with tongue forceps. In some cases, 
especially if convulsions have occurred, a gag may be required to keep the 
mouth open. Warmth of the body is important, and blankets and hot- 
water bottles should be used. 

Artificial respiration is of great value, as this enables oxygen to reach 
the alveoli of the lung. The method most suitable is Sylvester’s, for this 
permits of free access of fresh air to the air passages and is more convenient 
for the administration of oxygen. The upper extremities are moved upwards 
to a fully extended position above the head and kept there for two seconds, 
they are then lowered to the sides of the chest and firmly pressed against 
the ribs for about two seconds, the double movements being repeated about 
fifteen times per minute. Oxygen and 5 per cent, carbon dioxide Bhould be 
administered without delay. For its efficient administration a cylinder, 
with a suitable regulating valve tap, and a B.L.B. mask are required. If 
no cylinder containing the mixture be available a sparklet bulb containing 
C0 2 may be used in conjunction with an oxygen cylinder. A special metal 
perforator with tube attached is available for the purpose of perforating 
the sparklet and admitting the carbon dioxide at a desired rate by means 
of a rubber tube. The rubber tube is placed under the oxygen mouthpiece, 
so that the mixture of oxygen and carbon dioxide can be conveniently 
administered. This method of administration is easily and conveniently 
effected and is entirely free from any risk. When the respiration of the 
patient has become normal, pure oxygen should be administered for about 
3 hours, with short intervals for feeding. This will be of value in getting 
rid of the carbon monoxide from the blood of the patient. 

Atropine sulphate, gr. may be given hypodermically, and 

repeated, if required. In severe cases it may be necessary to treat collapse 
by means of subcutaneous normal saline (1 pint), or possibly blood 
transfusion. 

After-Treatment. — In mild cases, where coma only lasts a short time, 
it is important that the patient should be kept completely at rest in bed 
tad Under medical supervision for a few days. In severe cases, where coma 
has been prolonged for several hours, complete rest in bed under medical 
supervision for 2 or 3 weeks or more will be required, since otherwise there 
it a danger of after-complications. A certain proportion of cases that have 
been severely poisoned develop confusional insanity. Prognosis for life is 
then good, but the mental prognosis is poor. 
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POISONING BY COAL-TAR DERIVATIVES 

The coal-tar derivatives are so numerous and complex that it is difficult 
for the toxicologist to keep pace with the chemists who produce them. 
The following compounds will be discussed : benzene, nitrobenzene, dinitro- 
benzene, pkcnylenediaminc, trinitrotoluene, dinitrophcnol and aniline. It 
is sometimes possible to predict from the chemical composition of the 
simpler members of the group what their physiological action is likely to be' 
Addition of a nitro- or nitroso-group usually produces a more toxic com- 
pound, but it does not follow that toxicity will continue to increase as more 
nitro-groups are added. Thus, 1-2-4 dinitrophenol is toxic, whereas trini- 
trophenol is practically harmless. The position of the substituent groups 
in the benzene ring has a great effect on the toxic action. Thus, the toxic 
properties of 1-2-4 dinitrophcnol are not shared by any of the other isomers. 
When a nitro-compound is reduced to an amine, as when nitrobenzene is 
reduced to aniline or nitrotolucnc to a toluidine, the toxic characteristics 
remain much the same, bnt the intensity of the action is lessened. Sul- 
plionntion renders a compound non-toxic ; as soon as aniline is sulphonatcd 
it ceases to give trouble. The entrance of chlorine into an aromatic com- 
pound does not increase the toxicity, as it does in the case of an aliphatic 
compound. In fact, chlorbenzene is less toxic than benzene. 

1 . Beszeke 

Coal-tar benzene or benzole is obtained as a by-product from the dis- 
tillation of tar in the manufacture of coal gas. It is the most interesting of 
the industrial solvents, and with the exception of tctrachlorctlmnc the most 
dangerous. It must not be confused with benzine, which is unfortunately 
pronounced in the same way. Benzine is derived from the distillation of 
petroleum and is non-toxic. Coal-tar benzene has two fields of application 
in industry : (I) where it is handled in large quantities in closed mechanical 
systems, as in the distillation of coal-tar, the blending of motor fuel and in 
chemical industry ; and (2) where it is used as a solvent, as in the rubber 
industry, artificial leather manufacture, the dyeing and cleaning industry, 
the manufacture of paints, varnishes, celluloid, artificial manure and glue. 

Aculc benzene poisoning usually occurs as the result of the breaking of 
distilling apparatus, or in the cleaning of tanks. In slight cases there is 
giddiness, and a stage of excitemeut ; in severe cases these symptoms may 
be followed by convulsions, coma and death. Benzene sinks into the metal 
of tanks. It is therefore necessary to forbid men to enter such tanks until 
they have been washed clean and exposed to the open air for manv days. 
Even then a workman lowered into such a tank must be equipped with body 
belt, life-line and breathing apparatus communicating with a hose to the 
exterior. In the stage of excitement the victim may shriek, sing madly 
and fight with the rescuer, who, on account of his greater exertions, runs 
more risk than the rescued. . . . 

Chronic benzene poisoning has always been very rare m Great Britain. 
Speaking for the whole world, however, it was at one time the most important 
industrial poison after lead. Benzene poisoning may begin with giddiness, 
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nausea, anorexia, weakness and nervousness. These symptoms are followed 
by progressive antemia, with haemorrhagic manifestations, such as bleeding 
gums, epistaxis, menorrhagia, purpura and visceral and retinal haemorrhages. 
Ulcers or gangrenous patches on the lips, fauces and pharynx are common. 
Although poisoning may occur only after many years’ exposure there have 
been fatalities after a few weeks’ exposure. The victims of industrial poisoning 
often constitute a small minority of the workers ; a single susceptible in- 
dividual may contract fatal poisoning in an environment which does nob 
give rise even to mild poisoning in others. The factors responsible for the 
great variations in susceptibility are largely unknown, but in general, women, 
especially young women, are more susceptible than men. Changes in the 
blood may begin from 2 days to 1 month after the first exposure, accord- 
ing to the amount absorbed, and they may progress or even develop after 
exposure has ceased. Acclimatisation to the vapour of benzene does not 
seem to occur, and it is doubtful whether any concentration greater than zero 
is safe over a long period of time. 

The bone marrow is attacked, and it may be aplastic, normal, hyper- 
plastic or leukremic, the corresponding changes being reflected in the peri- 
pheral blood. In the early stages of poisoning there may be little or no 
evidence of damage to the red cells but only purpura with leukopenia and 
granulopenia. The total leucocyte count may fall to a very low level ; 
in fact, the white cells may almost disappear. A count of one thousand 
per c.mm. is common. In some cases the granular leucocytes fall as low as 
10 per cent. The bleeding time may be increased to half an hour, with a 
corresponding drop in the platelets. The red cell count may fall as low as 
three-quarters of a million per c.mm. Splenomegaly may appear in pro- 
tracted cases of poisoning. Myeloid leukaemia, confirmed by post-mortem 
examination, has been found in several cases. Necropsy usually shows 
aplasia of the bone marrow. Haemorrhages may be found in the skin, peri- 
cardium, pleura, alimentary tract, meninges, bladder and uterus. Gangrenous 
stomatitis and even necrosis of the gastric mucosa have been recorded. 
Benzene cannot be discovered in the body after death. 

Benzene is so toxic that its substitution wherever possible by other 
solvents which are harmless iB in preventive treatment the method of first 
choice. In all processes involving the presence of benzene the value of frequent 
periodical medical examination, including examination of the blood, has 
been proved by experience. The more complete and effective the prevention 
of the escape of vapours into the workrooms and the more efficient the daily 
supervision of the ventilating apparatus, the less is the necessity for periodical 
medical examination. 

In acute benzene poisoning the usual methods of resuscitation are used : 
rest, warmth, artificial respiration, administration of oxygen and carbon 
dioxide mixture, and injection of coramine as a respiratory stimulant. The 
patient should be prevented from returning to work too early. 

Cases of chronic benzene poisoning must be treated by repeated blood 
transfusions and it must be remembered that the toxic influence may persist 
even after removal from exposure. The results of treatment are so poor as 
to convince all who have studied the subject that the use of benzene in industry 
must be ruthlessly suppressed, except where the process used is entirely 
enclosed. Fortunately in Great Britain it has been possible to do this. 
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2. NrnioBEJfznxn 

Nitrobenzene (mono-nitrobenzene : oil of mirbnno ; artificial oil of bitter 
almonds) is used in the manufacture of aniline, iu perfumery anti ns a flavour- 
ing agent, being the chief substitute for oil of bitter almonds. It is sometimes 
taken ns an nbortifneient, and on several occasions 15-25 drops have proved 
fatal, especially if the poison is taken with alcohol. The stomach should he 
washed out repeatedly with water until the returned fluid no longer smells of 
nitrobenzene. Purgatives should be given. In factories death has taken 
place from absorption through the skin, where the oil lias been spilled on the 
clothing. The victim of such an accident should be stripped promptly of 
his clothes, sponged with weak acetic acid or vinegar, and provided with 
a shower bath and clean clothes. The symptoms vary according to the 
acuteness of the poisoning. Pallor appears, quickly followed by lividity. 
Unconsciousness occurs with great rapidity, perhaps in 20 minutes. The 
patient is generally deeply cyanosed, and the blood is dark and viscid, and 
will sooner or later show the spectrum of mctluomoglobin. Death occurs 
in coma, or recovery takes place after a variable period of unconsciousness. 
However, nausea and vomiting may begin again after a few days, and toxic 
jaundice appear. The blood picture is that of amcmia with granular degenera- 
tion of the red cells (stippling), and sometimes the presence of nucleated 
red cells. In severe anremia a blood transfusion may be considered. 

3. DlNlTROBENZENE 

Dinitrobenzeno is used in the manufacture of dyes, and is itself an 
important explosive. It is a solid, and in consequence poisoning develops 
less rapidly and is less severe than in the ease of mono-nitrobenzene. 
Poisoning occurs amongst men who either shovel or melt dinitrobenzene. 
In a mild case there is a sense of pressure in the head, which increases to a 
violent throbbing headache, giddiness and dyspnoea. In severe eases (he 
face is deeply cyanosed ; the lips, tongue and ears are deeply purple ; and 
there are nausea, sometimes vomiting, abdominal pain, a staggering gait 
and extreme weakness. An attack rarely occurs during work ; the man is 
usually overcome some hours after he has left the plant. Cyanosis occurB, 
and is accompanied by amcmia with marked stippling of the red cells. 
Mcthremoglobin, hromatoporphyrin, hromoglobin, and even albumin have 
been found in the urine. The smoky colour of the urine may ho noticed 
by the men themselves soon after their first contact with nitrobenzene or 
aniline. Only very rarely docs toxic jaundice occur. It is well known in 
industry that cases of poisoning arc more frequent in hot weather than during 
the colder seasons of the year. Lack of care and unclean habits are pro- 
disposing causes. Those who do not change their world ng clothes on returning 
home may sit before the fire and absorb the poison from the evaporation 
of crystals or from the material in solution on their clothing. Absorption 
from the alimentary canal is more rapid if the stomacli is empty, and it is 
therefore desirable that men should take a meal before they work. Alcohol 
undoubtedly favours absorption, and several instances are on record m 
which poisoning has supervened after indulgence in ordinary amounts. 
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4. Phenylenediamine 

Phenylenediamine is used for two similar purposes ; for dyeing hair 
black and as a dye for furs. It is well known that it may cause dermatitis 
and sometimes asthma in susceptible persons. Its systemic effects are much 
rarer and have received less attention. Hairdressers handling the dye have 
suffered from attacks of weakness and vomiting, with intense violet cyanosis 
of the lips and face. In unusually susceptible individuals toxic jaundice 
has occurred, followed by death from hepatic insufficiency after about 6 
months. At necropsy the liver is small and shows the changes of subacute 
atrophy with regeneration nodules. Persons handling the dye should wear 
rubber gloves. Avoidance of exposure removes the cyanosis completely. 

5. Texnitbotoluene 

Trinitrotoluene is handled mainly in the filling of shells. The first 
symptoms of poisoning are drowsiness, headache, nausea, loss of appetite, 
epigastric pain, vomiting and giddiness. There is some cyanosis of the lips, 
followed by dyspnoea with marked drowsiness and staggering gait. Der- 
matitis in the form of a diffuse erythema sometimes occurs on the dorsal 
surfaces of the wrists, and on the face and neck. The symptoms come on 
gradually after several days’ or weeks’ work, or they appear on a hot day 
after a few hours’ work and cause collapse. If cyanosis occurs in one in ten 
of the workers, toxic jaundice probably affects one in five hundred. The 
greatest incidence of jaundice is in the third month of employment. Pre- 
monitory symptoms, such as drowsiness, giddiness, depression, and dark 
urine are sometimes present, but the onset is often quite sudden. Some- 
times a latent interval occurs between removal from exposure and the onset 
of jaundice. The prognosis is always uncertain, but grave symptoms of 
hepatic insufficiency sometimes appear rapidly. The mortality is 25 per cent. 
The morbid appearances are those of yellow and red necrosis of the liver, 
with great reduction in its size and weight. The necrosis of the liver cells 
is associated with infiltration and subsequent fibrosis resembling ordinary 
portal cirrhosis. Aplastic ansemia sometimes occurs among trinitrotoluene 
workers, but its incidence is very small. The latency of the blood changes 
is even longer than the latency of the jaundice, for it is found that ansemia 
can develop as long as 9 months after exposure to trinitrotoluene has 
ceased. The ansemia is usually, if not always, fatal. At necropsy fatty 
marrow is found throughout all bones. There is an excess of iron pigment 
in the liver, and multiple haemorrhages are found in the tissues. The skin is 
the main channel of absorption. Experience in industry goes to show that 
when a poison is absorbed by this route the application of preventive measures 
is most difficult ; trinitrotoluene is no exception. By the end of the War of 
191^-1918 the risk of poisoning had been greatly diminished, not by any single 
precaution but by the combination of several, of which alternation of employ- 
ment, periodical medical examination, ventilation and clean working con- 
ditions were the chief. Success was not achieved until mechanical means 
were substituted for the hand filling of shells, combined with measures of 
cleanliness which were so precise as to prevent the contamination of the 
outside of the shell by trinitrotoluene. 
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0. DlXITROrHEXOt, 

It is the 1-2-4 isomer of dinitrophenol which has toxic properties. The«e 
were revealed in the War of 1914-1918, especially in French shell-filiing fac- 
tories. The illness begins with lassitude, and the worker may notice yellow 
patches on the covered parts of the skin due to excretion in the sweat of 
dinitrophenol. Tremor, excitement and intense thirst follow, and the face 
may be slightly cyanosed. In severe cases ortbopncca, hyperpyrexia and con- 
vulsions set in, and death occuts in a condition resembling uremia. The 
urine is of an orange yellow colour, and gives a diazo reaction, which serves 
both quantitatively and qualitatively to determine the amount of the poison 
absorbed, and so to give a clear indication as to when suspension and trans- 
ference to other work are necessary. At necropsy no pathognomonic feature 
is found ; there is no atrophy of the liver. The workmen must be provided 
with a complete set of underclothing and overalls into which they chnnge 
from their working clothes, a separate cubicle being provided for each man. 
Well designed exhaust ventilation must be applied locally to take away 
the fumes in the melting of the compound and also in the filling of shells. 
Any dust that collects around the margin of the shell must be removed by a 
vacuum cleaner. 

In 1933 dinitrophenol became widely used in the treatment of obesity, 
especially in the U.S.A. A dose of 3 mg. per kg. of body weight will cause 
a rise in basal metabolic rate and loss of weight, unattended by tachycardia. 
Toxic symptoms were soon reported, including urticaria, exfoliative der- 
matitis, jaundice, peripheral neuritis, loss of power to discriminate between 
sweet and salt tastes, fullness in the ears, deafness, fall in blood pressure, 
albuminuria, neutropenia, and fatal agranulocytosis. After dinitrophenol had 
been employed for 4 years cataract was found to be a late complication of 
the use of the drug. It appears from 3 months to 18 months after the first 
dose is taken, the change is bilateral, and the lens fibres alter so quickly 
that the cataract swiftly progresses to total blindness. This final disastrous 
oficct of dinitrophenol brought to a close the unfortunate popularity of this 
drug. 

7. Aniline 

Aniline is a colourless oily liquid which darkens on exposure to light or 
air. It is handled in the manufacture of dyes, in the dyeing and cloth- 
pressing industries, in the extraction of resin and in the rubber industry. 
Aniline poisoning arises usually from inhalation, but absorption through the 
skin and les 3 frequently inhalation of dusts of aniline compounds may cause 
it. Care must bo taken to change the clothes at once whenever they are 
splashed with aniline. Men must avoid entering chambers filled with its 
vapour. The symptoms of aniline poisoning arc similar in all respects to 
those of nitrobenzene poisoning. The convenient term aniltsm may_ he 
used to cover the symptoms produced by most of the nitro- and ainmo- 
derivatives of benzene. . 

In acute aniline poisoning there is headache, weakness, difficulty m 
breathing, cyanosis, loss of power in the limb3 and giddiness. In severe 
cases the cyan oris is more intense and prostration occurs with a cold moist 
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skin, small pulse, air hunger and even death in coma. When recovery 
occurs it is often gradual and may be accompanied by increased frequency 
of micturition. In chronic poisoning the workers show slight cyanosis, 
secondary anaemia, and sometimes sleeplessness, headache, giddiness and 
abdominal discomfort. In hot weather practically all the men exposed to 
aniline and similar compounds in a dye works show cyanosis. 

The manufacture of nitrobenzene, and the reduction of nitrobenzene and 
nitrotoluene to aniline and toluidine must take place in closed vessels. 
Even so, escape of small quantities of aniline into the atmosphere is very 
difficult to prevent unless ample ventilation is provided. Therefore in 
addition to the technical regulations there must be insistence on cleanliness 
of the workrooms, personal cleanliness on the part of the workers and 
provision of baths and changes of clothing. Contact with aniline and nitro- 
benzene, especially on the skin, and also the spilling and splashing of these 
fluids must be carefully avoided. All workers must be strictly instructed 
as to the symptoms of nitrobenzene and aniline poisoning, and the right 
steps to take if poisoned. Regular medical inspection of workmen is 
desirable. 

Workers, and especially those newly employed, must be under super- 
vision in order that assistance may be rendered them on the first signs of 
poisoning. Medical assistance should be within easy reach. Systematic 
instruction should be given in first-aid methods, and in the use of apparatus 
for oxygen and -carbon dioxide inhalation. The possibility of skin absorption 
must always be borne in mind. A victim whose skin or clothing has been 
splashed with aniline may turn blue in the face and begin to stagger. Some- 
one may take him out to the fresh air or administer oxygen, when what he 
needs most is to have his clothes stripped off and be given a bath. Workers 
entering stills and similar chambers should always be equipped with breathing 
apparatus and a supply of oxygen. Other aids, such as safety belts which 
are held by helpers, involve certain risks, especially as the rescuer is easily 
induced to spring to the assistance of his unfortunate mate without the 
necessary breathing equipment. The frequency of such accidents calls 
urgently for the use of breathing apparatus. 


POISONING BY CHLORINATED HYDROCARBONS 

The rapid growth of the moulded plastics and cellulose lacquer industries 
has led to the extensive use of many new solvents, most of which were little 
more than chemical curiosities before about 1925. Amongst these are the 
chlorinated hydrocarbons which have flooded the market largely because 
the alkali industry requires an outlet for its by-product chlorine. The 
various members of the group are useful as refrigerants, as degreasers of 
metals, fire-extinguishers, cleansers of textiles, solvents for rubber and 
thinners of cellulose lacquers. They are non-inflammable, non-combustible, 
and non-explosive, but they are far from harmless in their effects on the 
human body. The action of carbon tetrachloride has been extensively 
studied because of its use in bookworm therapy. Tetrachlorethane dramatic- 
ally attracted attention in England in 1914. A mass poisoning from leaking 
reftigerators in Chicago in 1929 led to an increase in knowledge of the action 
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of methyl chloride. Trichlorethylene has been studied because of its extensive 
use in dry cleaning. It led to trouble in German indust rv in 1531. Chlorinated 
naphthalenes caused no serious ham until 193G. 

1. Methyl CnLomm: 

Men working in chemical plants or employed upon making, installing 
or repairing refrigerators may be exposed to methyl chloride. Symptoms 
of poisoning include giddiness, weakness of extremities, nausea, vomiting, 
restlessness, followed by somnolence, and then by dimness of vision, which 
may not clear up until 14 days after removal from exposure. Later there 
is some rise of temperature, pulse, and respiratory rate, usually with oliguria 
and occasionally with suppression lasting up to «JS hours. Evidence of 
acute nephritis is found in about half the cases. Anaemia may be found, 
the red cells dropping as low ns 3 million per c.nitn., and the limmoglohin 
as low as 50 per cent. The death-rate is ns high as 35 per cent. 

2. Cabbon Tetiuchlokide 

Carbon tetrachloride is used in industry as a solvent for fats and rubber, 
for dry cleaning, for cleaning oil from machinery, and under the name pyrene 
as a lire extinguisher. Acute and sometimes fatal poisoning has occurred 
from the anaesthetic effects of carbon tetrachloride used as a dry shampoo 
for the hair. Men exposed to the vapour sprayed from pyrene fire extin- 
guishers in confined spaces have suffered from oliguria and jaundice. In 
animal experiments carbon tetrachloride has been shown to cause necrosis 
of the liver. In man it may attack both liver and kidneys, but in most 
clinical histories so far published the symptoms of renal injury overshadow 
those of hepatic injury. The early stages of the illness are characterised hv 
persistent headache, nausea, vomiting, diarrhoea and tenderness over the 
liver. Such symptoms are often followed by oliguria, suppression of urine 
and UKemia. The blood urea may rise to 300 mg. per 100 c.c. and the patient, 
though practically moribund, may suddenly develop polyuria and recover 
even after almost complete anuria lasting 10 days. When the liver is attacked 
recovery may follow an attack of jaundice lasting as long as 2 months. 
In the treatment of cases rendered unconscious by acute poisoning, it is 
important that the patient should not be placed upon the floor of the room 
where the accident occurred, for the vapour is five times denser than air 
and therefore accumulates on the floor. Chronic poisoning should be treated 
by glucose drinks, together with large doses of calcium lactate up to 15 
grammes a day. If necessary calcium gluconate may be given by intra- 
muscular injection. 


3. TirriiAcnLOKETHANi: 

Tctracblorethanc is the most dangerous of all the chlorinated hydro- 
carbons, being nine times as toxic as carbon tetrachloride. It is a very 
good solvent for cellulose acetate, which, being non-inflammable, is used for 
purposes for which cellulose nitrate (celluloid) is not adapted. Cellulose 
acetate was the chief constituent of the dope u«ed as n waterproof coating for 
the wings of aeroplanes in the War of 1911-1918, and it is now used to make 
non-inflammable cinema film. The symptoms of poisoning are general 
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malaise, loss of appetite, nausea, headache and constipation. After several 
days or even weeks, jaundice develops and vomiting is then likely to become 
more marked. In fatal cases necrosis of the liver is found in the form of 
acute red and yellow atrophy. In one case the liver weighed only 19 oz. 
The blood changes in mild poisoning consist of an increase of large mono- 
nuclear cells up to 40 per cent., with a slight elevation of the white count. 
Blood counts have been taken in order to detect early poisoning. Elaborate 
exhaust ventilation in factories and workshops fails to prevent toxic jaundice. 
It is therefore necessary to use a harmless solvent, such as amyl acetate in 
place of tetrachlorethane. 


4. Trichlorethylene 

Trichlorethylene is a non-inflammable solvent employed extensively 
in dry cleaning. It has assumed an important place in the list of fat and 
rubber solvents, displacing to some extent carbon tetrachloride. Triehlor- 
etbylene has a powerful narcotic effect. The workman affected is usually 
found unconscious on the floor, and if there has been prolonged exposure to 
a large dose the effects may be fatal. Chronic exposure has been held 
responsible for paralysis of the sensory fibres of the fifth nerve, and also for 
retrobulbar neuritis followed by optic atrophy. An indirect form of injury 
to the eye sometimes occurs when a foreign body lodges in the cornea and 
produces ulceration. The workman is not aware of the presence of the 
irritant substance, because the cornea has been rendered insensitive. 
Apparently trichlorethylene is not so likely to attack the liver as tetra- 
cMorethane. Toxic jaundice and albuminuria have only rarely been recorded. 
Dry-cleaning establishments employing trichlorethylene should be provided 
with efficient exhaust ventilation. When solutions containing trichlor- 
ethylene are applied to the interior of closed vats the men Bhould work in 
pairs, relieving each other frequently. The man in the enclosed space should 
be provided with a lifebelt and also with an apparatus through which he 
can breathe air from outside. 

5. Chlorinated Naphthalene 

When naphthalene is chlorinated a wax-like substance is produced. It 
is used as an insulating coat on wires or on metal bars to circumscribe the 
action of plating processes. It may produce acne, starting on the face and 
around the angles of the jaws and malar prominences, and spreading on to 
the sides of the face, neck, shoulders and forearms. The skin lesions in a 
typical case are comedones, papules, pustules, and in severe cases small 
cysts. Since 1936 several cases of jaundice have occurred in workers handling 
chlorinated naphthalenes. In one fatal case necropsy showed acute red and 
yellow necrosis of the liver, which weighed 650 gm., the normal being 1,500 
gm. By attention to ventilation, protective clothing and medical supervision 
of workers, the chlorinated naphthalenes can be handled in industry with 
safety. 


Donald Hunter. 
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ACKEE POISONING 

Synonym. — Vomiting sickness of Jamaica. 

Definition.— A frequently fatal disease, especially affecting children in 
the West Indies, characterised by vomiting and nervous symptoms due to 
eating the unripe ackcc fruit. 

/Etiology. — Ackco fruit grows on the tree Blighia sapida (Sapindacere) 
in the West Indies and West Coast of Africa. The mature fruit is harmless 
but when eaten in an immature state before the fruit opens, it proves a deadly 
poison, especially if soup be made from it or other ingredients like rice he 
boiled in ackce water. The poison is contained in the arilli of the unripe fruit. 

Pathology. — Intense fatty changes are found constantly in the liver 
and to a lesser degree in the kidneys, heart and cortical brain-cells. Hypor- 
remia of the meninges and other organs occurs, also haemorrhages in the 
viscera. 

Symptoms. — The patient, who is generally a healthy child, suddenly 
commences vomiting some two hours after a meal containing unripe ackcc 
fruit and complains of nausea and abdominal discomfort. After three or four 
hours of sickness a calm interval ensues, followed by nervous symptoms, 
including cerebral vomiting, twitching of muscles, convulsions and coma. 

Prognosis. — Once nervous symptoms supervene the condition is invari- 
ably fatal, the average duration being 12 to 14 hours. 

Treatment.— Prevention consists in discarding the immature unopen 
fruit and in not utilising the water in which ackee fruit is boiled as soup. 
Alcohol precipitates the poison, and the immediate administration of rum or 
ether and ammonia as advocated by Scott ha3 reduced the mortality in school 
children from 90 to 27 per cent. 

N. Hamilton Faibley. 


FOOD POISONING 

Food poisoning occurs when, in mistake for a wholesome food, some 
article is eaten which is of itself normally poisonous, or rendered poisonous 
by contamination from outside sources. The former is called Endogenous 
Food Poisoning, while the latter, which is the ordinary form of food poisoning, 
is spoken of as Exogenous. 

Endogenous Food Poisoning.— The following are examples : 

(1) Poisonous fungi are sometimes eaten in mistake for edible mushrooms, 
and dangerous or even fatal results may follow, owing to the presence in 
them of poisonous substances. Unfortunately there are no simple tests by 
which the layman may distinguish the poisonous from the harmless species. 
Experiments in eating new or unfamiliar varieties should never be under- 
taken. 

(a) Amanita phalhidcs.—This contains the deadly substance, phnlhn 
or amanita toxin. The susceptibility of children is greater than that of 
adults. The ingestion even of part of a plant may result in poisoning and 
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the mortality rate is high. After a prodromal period of 4 to 24 hours, acute 
abdominal pain, vomiting and diarrhoea occur. The vomit and stools may 
contain blood and mucus. Anuria may occur. Short periods of remission 
may follow, but usually within a day or two jaundice, cyanosis, and coldness 
of the extremities develop. In fatal cases coma supervenes. When poisoning 
is less severe, the symptoms abate in about a week and the patient is weS 
within 4 weeks. 

(6) Amanita muscaria. — This contains muscarine. After a small dose 
the patient becomes mildly excited, and the fungus is used by Siberian peasants 
to induce drunkenness. After larger doses the first symptoms appear within 
2 to 6 hours. They are salivation, sweating, retching, vomiting and diarrhoea. 
Giddiness, confusion and hallucinations rapidly follow, and the pupils become 
contracted and fail to react to light or on accommodation. Amaurosis and 
diplopia may occur. Although the symptoms are violent the mortality 
rate is low. In all cases of mild poisoning the prognosis is good. 

(2) Poisonous fish. — Certain fish, such as those of the species Tetrodon, 
found in Japanese waters, are normally poisonous, and the same applies to 
mussels when grown under unhealthy conditions. The symptoms caused 
by these poisonous foods are those of acute gastro-enteritis, with marked 
nervous disturbance and collapse. 

(3) Poisonous parts of plants may be eaten in mistake for foods ; for 
example aconite root for horse radish, or deadly nightshade berries for 
edible fruit. 

Potato Poisoning. — Under certain conditions potatoes may contain a 
dangerous amount of the poisonous alkaloid solanine. This is produced by 
the growth of certain forms of bacteria in the tubers, which is likely to occur 
if, owing to improper storage, sprouting of the potatoes has taken place. 
The symptoms of solanine poisoning are those of aoute^ gastro-enteritis, 
associated with nervous prostration and collapse, resembling those caused 
by poisonous fungi. 

In some countries certain harmful vegetables are more or less habitually 
used as foods. [See (4) and (5).] 

Donald Hunter. 


4. Lathyrism — 

Definition. — A disease of limited geographical distribution, characterised 
by spastic spinal paralysis, and caused by poisoning with peas of a vetch of 
the genus Lathyrus. 

Etiology. — The disease, formerly met with in Italy, has been reported 
from India, especially North Behar and the United Provinces, Algiers, 
Prance, Persia, etc. Three species of Lathyrus may be associated with poison- 
ing in man : (1) Lathyrus sativus , known in India as Khesari dal ; (2) Lathyrus 
deem, the dwarf chick-pea found in Prance, Italy and Algeria ; and (3) 
Lathyrus clymenum , found in Spain, North Africa and the Levant. It is 
solely confined to countries where different kinds of chick-pea are used for 
food, but the causative principle is unknown. Young people are specially 
liable, and men are more affected than women. It occurs as an epidemic 
amongst the poorest classes in times of great scarcity, when bread is made 
from a mixture of pea and wheat flour. It may also be eaten as porridge, 



420 DISEASES DUE TO PHYSICAL & CHEMICAL AGENTS 

or the peas may be boiled with oil and then consumed. Formerly it was 
attributed to the grain of Lathyrus salivus (Khesari dal), but in India, Howard. 
Anderson and Simonsen failed to demonstrate any poisonous principle. They 
succeeded in isolating two toxic alkaloid-like bases, vicinc and dm cine from 
Vida saliva (nkta), an allied vetch, the seeds of which were a common con- 
taminant of Khesari dal and produced symptoms of lathyrism when fed to 
ducks. 

Pathology. — A chronic sclerosis is found in the spinal cord involving 
the posterior and lateral columns. Possibly a toxic spasm of the arteries of 
the cord, followed by thrombosis, is the basis of the condition. 

Symptoms. — The onset may be insidious with backache, burning pains 
and weakness of the legs, or it may be sudden, as when after a hard day’s 
work in the rain the patient wakes up with stiff, weak and trembling legs, 
which feel heavy to lift. These symptoms increase rapidly, and in ten days 
walking may be impossible without the aid of a stick. Both legs arc usually 
affected simultaneously, first the calves, then the thighs. Gradually a 
peculiar gait develops, the patient laboriously progressing by means of a 
two-handed staff ; “ the leg bearing the weight of the body is bent at tho 
knee and trembles, while the advancing limb dragged wearily forward and 
strongly abducted, is planted unsteadily directly in front of its fellow, the 
toes reaching the ground first.” "When lying on the back, spasm of the 
adductors ceases and the thighs can be separated. There is little or no 
atrophy or loss of muscular tone, the knee-jerks are increased and anklo 
clonus is marked. Sensation is normal. Incontinence of urine and frcccs 
and possibly loss of sexual power follow involvement of tho lumbar enlarge- 
ment, but tho upper extremities ore rarely implicated. 

Diagnosis. — Tho occurrence of multiple cases simultaneously and the 
history of eating chick-peas as food confirm the diagnosis. 

Prognosis. — This depends on the stage at which the case is diagnosed ; 
if early, great improvement follows treatment, but in later cases when the 
cord has become permanently damaged spasticity persists. 

Treatment. — Varieties of chick-pea must be avoided as human food, and 
their abolition stamps out the disease. Avoidance of damp and wet ameliorate 
the symptoms. A generous diet adequate in vitamins should be given. 
Massage and electricity arc indicated. 

N. Hamilton Faim-kv. 


Exogenous Food Poisoning. — The contamination may be due to 
bacteria, or to fungi, or to chemical substances. 

A. Cor, lamination by Bacteria. 

(1) The commonest type of food poisoning is that caused by contamina- 

tion with Salmonella nnd other organisms. It is described under the heading 
'* Bacterial food poisoning ” (sec p. 422). . . 

(2) Specific diseases may be caused by the accidental contamination of 
food with the specific pathogenic organisms. Thus typhoid or paratyphoid 
fevers may be caused by milk or oysters containing the specific bacilli ; 
scarlet fever or diphtheria by infection of inilk with the specific organism; 
cholera by the contamination of foods or water with cholera germs, nmcebic 
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dysentery by contamination with the specific amoebic or their cysts, and 
bacillary dysentery by infection of food with its specific bacilli. 

A very common cause of these forms of food poisoning is the handling 
of food by persons known as “ carriers,” who are apparently healthy but 
harbour in their bodies the specific germs of a particular disease, their excreta 
containing large numbers of the pathogenic organism, so that it is an easy 
matter for the infection of a food-borne disease to be conveyed by the hands 
of a “ carrier ” who is engaged in any way in the handling of food ; cooks 
or milkmen frequently spread infection in this manner. The course of the 
disease is exactly similar to that described under the diseases in question. 

(3) Diseases in animals communicable to man may arise from the con- 
sumption of food derived from a diseased animal. Thus the flesh of an 
animal which has died from anthrax may give rise to this disease in man. 
Tuberculosis of the mammary glands in the cow will cause the presence of 
tubercle bacilli in milk, the consumption of which may give rise to human 
tuberculosis. The flesh of animals suffering from actinomycosis may cause 
this disease in man. Parasitic diseases, such as trichinosis and tapeworm 
infections, arise from the consumption of the flesh of animals suffering from 
these infections. These types of food poisoning are fully described under the 
diseases in question. 

(4) Specific organisms may produce in food highly poisonous toxins, the 
ingestion of which causes acute and perhaps fatal illness. An instance of 
this is Botulism (see p. 429). 

B. Contamination by Fungi. 

Ergotism. — The grains of cereals attacked by the ergot fungus ( Claviceps 
purpurea) are poisonous, and if consumed give rise to a series of symptoms 
known as ergotism. Two types of thiB condition are known — (a) The gang- 
renous type. The onset is with numbness beginning in the extremities, and 
in the course of a few days gangrene appears in the fingers, toes and some- 
times the lobes of the ears and tip of the nose. There is agonising pain which 
penetrates the affected limb like fire — hence the name, centuries old, St. 
Anthony's fire. Later there is complete anesthesia in the affected part 
which becomes livid and thenjdack. (6) The nervous type. The illness begins 
with numbness of the ha^p-aud feet and twitchings of the muscles of 
fingers and toes extending to the arms, knees, shoulders, hips and ultimately 
to the whole body. Severe giddiness, fits, blindness, deafness, delirium and 
stupidity passing on to dementia are also known. Histological examination 
shows that the dorsal columns are particularly involved. 

C. Contamination by Chemical Substances. 

Chemical poisons may accidently contaminate foods and give rise to 
the special symptoms of that kind of poisoning. Examples of this are : 

Metallic poisoning resulting from contamination of tinned foods by 
poisonous metals derived from the container. This is a rare form of poisoning, 
and is only likely to occur when the contents of the tin are liquid, such as 
fruit juice, liquefied jelly or soups. If the tin is sound, and care is taken in 
the canning and in the soldering process, so that the solder does not come in 
contact with the contents of the tin, the risk of poisoning is negligible. Cases 
of poisoning have occasionally occurred from the solution of lead, derived 
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from the solder, coming in contact with the contents of the tin. The symp- 
toms of metallic poisoning are described elsewhere. * 1 

Arsenical poisoning from the contamination of commercial glucose during 
its manufacture is described under arsenical poisoning. f 

Drinking voter may be contaminated by lead and give rise to chronic 
poisoning. 

Food preservatives, such ns boric acid, formalin, and salicylic acid, if 
added to foods, may give rise to illness from their toxic effects. The addition of 
food preservatives to milk is for this reason prohibited by law in this country. 


BACTERIAL FOOD POISONING 

Synonym. — Ptomaine Poisoning. 

This is the form of poisoning caused by the contamination of food with 
Salmonella and other organisms. The resulting symptoms arc caused by the 
bacterial toxins produced in the food by its contamination. There may also 
be an actual bacterial infection, should the organisms not be killed in the 
process of cooking. Since bacterial contamination finds a most suitable 
culture medium in foods rich in protein, this type of food poisoning usually 
follows the consumption of meat, fish or milk — especially meat. 

It was formerly thought that food poisoning was caused by the presence 
in food of poisonous alkaloidal substances called ptomaines, produced by 
putrefactive changes. Ncurine and mydalcinc are examples of such. It is. 
now known that ptomaines are very rarely, if ever, the cause of food 
poisoning, but that the usual cause is bacterial contamination of food. It 
is possible that in the consumption of food highly advanced in putrefaction, 
such as high game, ptomaines may play a part in the causation of toxic 
symptoms, but cases of this kind are uncommon. 

^Etiology. — Predisposing causes. — Contaminated food has a much more 
serious effect on persons suffering from pre-existing gastro-intestinal disease. 
Thus the presence of colitis or enteritis greatly increases the susceptibility 
of the patient to bacterial food poisoning, and the resulting symptoms arc 
likely to be more severe than in a person prcvj^isly healthy. Dysentery or 
post-dysenteric colitis has a like effect. Star ,'\ or malnutrition increases 
the susceptibility to bacterial food poisoning, anu emptiness of the stomach 
at the time of taking of contaminated food is likely to lead to the earlier 
onset and greater severity of the symptoms produced. The above considera- 
tions help to explain the remarkable fact that sometimes when several 
persons partake of the same unwholesome food some may suffer from serious 
symptoms of food poisoning, while others may have only very slight symptoms, 
or even be unaffected. Young children are much more susceptible. In 
hot climates bacterial food contamination is likely to be followed by a very 
rapid development of bacterial poisons. Dust, flies, dirt and insanitary 
conditions generally arc likely to favour the contamination of food with the 
bacteria of food poisoning. Careful storage of food in refrigerators where it 
can be kept free from contamination, is most important. 

Meat poisoning may be due to contaminat ion of the flesh during the cutting- 
up process by the butcher, or the meat may be contaminated either in the 
process of cooking or afterwards, owing to lack of care in storage. 
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Sausages. —Many epidemics of poisoning have occurred from infected 
sausages. This can be readily understood, since the process of mincing, 
which the meat undergoes, renders it liable to contamination. Moreover, 
in sausages it is easy for unwholesome meat to be used, with little possibility 
of detection. The fact that sausages are made with raw or only partly cooked 
meat, and that they are frequently eaten merely smoked, with little or no 
cooking, still further adds to the risk. 

Tinned meat . — This has been frequently the cause of food poisoning. The 
meat may be contaminated by Salmonella organisms before tinning, and 
though the'process of canning, by the heat applied, may kill the microbes, 
yet the toxins may not be destroyed, and these will give rise to symptoms 
of poisoning when the food is eaten. During the War of 1914-1918 tinned 
meat was consumed in enormous quantities by our troops. Very few cases 
of food poisoning from tinned meats were recorded, and in those cases where 
investigations were made the cause of the poisoning was traced to infection 
of the food after the tins had been opened. Usually the food had been 
handled by a cook who was a “ carrier ” of food poisoning organisms. At 
the present time so much care is taken in the selection of the meat and in 
the whole process of canning that tinned meat from a reliable source can be 
regarded as one of the safest foods. 

Fish . — Numerous epidemics of food poisoning have been due to eating 
fish. These have been traced to the contamination of the fish with bacteria of 
the type already described, and the resulting symptoms have been similar in 
character. Cooking the fish — boiling or frying — may not entirely destroy 
the toxins present. 

Shellfish . — These are sometimes grown in waters contaminated by sewage 
containing typhoid and Salmonella bacilli. Mussels, oysters, lobsters, 
crabs, etc., have frequently caused severe attacks of food poisoning, and 
commonly the shellfish appeared perfectly fresh, with no objectionable taste 
or smell. Under the Minis try of Agriculture and Fisheries in this country 
special researches have been successfully carried out on the purification of 
shellfish for human consumption, particularly in the case of oysters and 
mussels. These shellfish, if obtained from accredited sources of supply 
under government supervision, can at the present time be guaranteed as 
free from pathogenic infection, and regular tests are made to ensure the 
safety of the shellfish put on the market. 

Tinned fish. — This, like tinned meat, may give rise to poisoning from the 
contamination of the food by bacteria before canning. It is important to 
remember that tinn ed fish, even if wholesome at the time the tins are opened, 
is very liable to bacterial contamination. It should never be kept, but 
should be eaten on the day of opening. 

Vegetables and fruit . — These may, if contaminated by bacteria of the 
type described, give rise to the disease. Since, however, the bacteria find 
vegetables an unsuitable medium for growth, outbreaks of food poisoning 
from vegetables are uncommon. 

Milk . — Milk has on several occasions been the cause of outbreaks of food 
poisoning, and both Salmonella organisms and staphylococci have been found 
present in the affected milk. If milk is infected with the microbes, all that 
is necessary is a suitable temperature for their growth, and it speedily be- 
comes a dangerous article of food. It is readily understood, therefore, that 
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these cases arc of much commoner occurrence in the warm weather of 
summer. Carriers of Salmonella organisms are a common cause of outbreaks 
due to milk or cream. Milk and cream may be contaminated with pathogenic 
organisms, and give rise to epidemics, c.y. typhoid and paratyphoid fever, 
from polluted water or from carriers handling’ the milk. In a similar manner 
outbreaks of tonsillitis and scarlet fever may result from carrier infections. 

Donald Hunter. 


Bacteriology, — Following work by Savage in this country, and bv 
Jordan in America, bacterial food poisoning came to be regarded as synony- 
mous with infection by food-borne Salmonella bacilli. This group of bacilli, 
like typhoid and dysentery bacilli fail to ferment lactose, but differ bv 
fermenting glucose, mannite nnd dulcitc with the formation of gas. 

In the first decade of the century the best-known bacilli of this group 
were the paratyphoid and cntcritidis bacilli, but in 1912 Bainbridge, in the 
Milroy Lectures, differentiated Bad. cntcritidis acrlryckc from Bact. para- 
typhosus B, and established the fact that Bad. acrlryckc was a much more 
important cause of acute epidemic food poisoning than Bad. paralyphosus B. 
By absorption methods of agglutination lie showed that the two bacilli were 
separate entities, although their sugar reactions were identical. Bad. acrlryckc 
was subsequently identified with Bad. typhi-murium, by which name it is 
now known. The result of Bainbridge’s work was to establish the fact that 
with few exceptions epidemic food poisoning is caused by Bad. typhi-murium 
or Bad. cntcritidis (B. Gaertner). Thus Scott, during the years 1923-34, 
investigated 186 outbreaks of food poisoning in this country. No less than 
110 of these were caused by Bad. lyplii-murium, while 19 were due to Bad. 
cntcritidis, 16 to Bad. thompson, 13 to Bad. newport, and 8 to Bad. cholera- 
suis and its variety Bad. cholera-suis car. kunzendorf. 

Many of these bacilli are well known ns causing infections in animals, 
nnd though the consumption of meat from “ emergency slaughtered ” 
animals is rare in this country, in Germany, on the other hand, it is common, 
ns is nlso the consumption of uncooked or partially-cooked meat. Thus 
Meyer, in 1929, reporting on the incidence of Salmonella food poisoning in 
Germany following the consumption of meat and meat products during the 
years 1923-28, alludes to 493 outbreaks, with 14,567 cases and 133 deaths ; 
while Savage and White, from January 1921 to October 1923, reported 
86 outbreaks in this country, with 2300 cases nnd 21 deaths. 

Failure to recover bacilli of the Salmonella group from some case3 of 
bacterial food-poisoning led Savnge to suggest that some cases were, caused 
by the ingestion of the products of previously existing bacilli, which had 
been killed in the preparatory processes, usually canning. This involved 
the existence of specific exotoxins in connection with the various bacilli 
involved, which, be it noted, were not limited to the Salmonella group. 
The svrnptoms of this “ toxin ” type of food poisoning tended to come on 
with less delay than was observed with infections with members of the 
Salmonella group, nnd the vehicle tended to be of the canned type, whereas 
the “ infective ” type was usually associated with more recently prepared 
foods. Moreover, in 1930 Back and Jordan announced the discoi'cry of 
cases of staphylococcal food poisoning. Since then many cases have been 
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reported. Most of these have followed the consumption of milk- products, 
though some have been traced to gravy, canned meat, pressed beef or fish 
No one type of staphylococcus has been involved ; indeed, very few strains 
of staphylococci appear to have this property of toxin formation. That a 
preformed toxin is involved seems certain, in that the opportunity for the 
multiplication of the staphylococci before the consumption of the food is an 
antecedent necessity. The toxin is resistant to heat to such an extent that 
it is not completely destroyed by boiling for 30 minutes. It has very little 
effect on ordinary laboratory animals. Other cases of this type of “ Toxin ” 
food poisoning have occurred, due to such organisms as conform bacilli in 
milk, and streptococci in fish, etc. Scott has suggested that about one-third 
of the reported outbreaks of food poisoning in this country are the result 
of staphylococcal intoxication, and Topley and Wilson suggest that another 
third may be due to other species of bacteria. 

The general method of investigating outbreaks of food poisoning is 
described in a memorandum by the Ministry of Health (1935). 

Chronic food poisoning differs from the epidemic type in that it is met 
with in individuals with no relationship, or no recent relationship, to epidemics 
of food poisoning. It is usually diagnosed in the laboratory, though a history 
of recurrent attacks of diarrhoea, or even of gastro-enteritis, perhaps over 
a number of years, and possibly dating from a typhoid-like illness may suggest 
to the clinician the presence of a member of the food-poisoning group of 
bacilli. Such infections are not infrequently met with in cases of colitis or 
“intestinal toxaemia,” or may be disclosed in the routine examination of 
the intestinal contents, in which no intestinal symptoms exist. Such ex- 
amination may disclose the presence of non-lactose-fermenting bacilli, and 
exploitation thereof by way of vaccine therapy may strengthen the hypo- 
thetical connection between the infection and clinical condition. 

The variety of bacilli thus found in connection with chronic food poison- 
ing is much larger than is the case with acute epidemic food poisoning, which, 
as shown above, tends to be confined to few types, viz. Bad. typhi-murium 
and Bad. enteritidis. A condensed table of the chief sugar reactions and 
characteristics of these non-lactose-fermenting bacilli is on next page. 

The group of Salmonella bacteria typified by B. paratyphosus A and B, 
B. typU-murium and B. gaertner constitute upwards of sixty named varieties 
cf bacilli. Their ultimate classification depends upon the composition of 
their antigens — flagellar and somatic — indeed, their antigenic analysis. 

The ul tima te classification of any particular intestinal bacillus must 
test upon specific serum agglutinations, antigen analyses and absorption 
tests. Such tests have differentiated from 60 to 70 varieties of bacilli in the 
“ Salmonella ” group alone. 

The foregoing bacilli are the common abnormal bacteria found in epidemic 
and chronic food poisoning. The list is not to be taken as in any way 
exhaustive. There are, for instance, bacilli giving the sugar reactions of 
the paratyphoids which do not agglutinate with the specific sera of the 
members noted above, nor yet with a mixed Salmonella serum as issued by 
the Oxford laboratory, and yet which are controlled by an autogenous 
Vaccine. There is more than one variety of Morgan’s bacillus, and Castellani 
has described a Bad. pseudo-asiaticus, which ferments dulcite, specimens 
of which are occasionally found in the human Btool in this country. Again 
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there appears to be a group of ** late-lactosc-fermeoting ” bacilli, -which give 
the reactions of the Salmonella group, and after a lapse of perhaps 4S hours 
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In conclusion, it is to be noted that recently bacteria which are not 
normal to the intestines are much less frequently found than previously. 

John Matthews. 


Pathology. — The post-mortem signs are those of an acute gastro-enteritis, 
with evidence of a general bacterial infection or toxaemia. When diarrhoea 
has been very severe, the tissues of the body may be shr un ken from drainage 
of fluid. Rigor mortis sets in early. The stomach may show some redness 
from congestion, and, especially where vomiting has been severe, there may 
be small submucous haemorrhages. Much mucus is generally present, but 
the stomach contents are free from blood. The inflammatory signs in 
the small intestines are usually more marked than in the stomach, which is 
an important distinction from chemical irritant poisoning, such as that 
caused by arsenic. The mucous membrane is swollen and congested, and the 
lymphoid follicles and Peyer’s patches often show marked swelling and 
congestion. The signs are often more marked in the ileum than in the upper 
part of the small intestine. The mucous membrane of the large intestine 
may be swollen and congested, and the lymphoid follicles much enlarged. 
The contents are liquid and may contain much mucus. Small submucous 
haemorrhages may occur in any part of the intestinal tract. The spleen is 
congested and soft, and in cases where infection with living bacteria has 
occurred, it may be enlarged. The liver and kidneys may show cloudy 
swelling or fatty degenerative changes. It is important to remember that in 
fatal cases of food poisoning the macroscopic morbid changes found post 
mortem may be very slight. Cultures made from the blood in the heart, 
from the spleen, and from the intestinal contents may reveal the presence 
of food-poisoning organisms. 

Symptoms . — Latent period . — The period which elapses between partaking 
of the contaminated food and the onset of symptoms may vary from a few 
hours to 3 or 4 days. Usually, however, the latent period is short, from 2 to 
6 hours being common. The greater the amount of preformed bacterial 
toxins in the food, the earlier will be the appearance of symptoms. The latent 
period is influenced by other conditions. Thus, if the poisonous food is taken 
on an empty stomach, the symptoms will come earlier. Again, if the infected 
food is taken alone, the symptoms will occur earlier than if it is taken with a 
considerable amount of other wholesome food. 

The symptoms are of sudden onset, and in some cases a rigor may usher 
in the attack. The symptoms are usually those of gastro-enteritis, namely, 
furred tongue, severe abdominal pain and a rise of temperature, and often 
vomiting and purging. The stools are liquid and very offensive, and some-* 
times contain mucus and blood. In severe cases there may be cramps in the 
calves of the legs, and collapse with heart weakness, and the patient may 
become cold and blue owing to the feeble circulation consequent on a state of 
extreme collapse. In some cases rashes appear of the type of “ erythema,” 
and in severe cases “ purpura.” Often the severe cases present the symptoms 
of bacterial infection of the blood (septicaemia) and such complications as 
pneumonia or toxic jaundice are then likely to occur. In some attacks of 
food poisoning, especially those due to contaminated fish, the toxins appear 
to act especially on the blood vessels, producing rashes with considerable 
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swelling of the skin (erythema and urticaria), which are associated with fever 
and a furred tongue, though there may be but little or no diarrhma and 
vomiting. In these cases, idiosyncrasy or allergy may play an important 
part. 1 

Diagnosis.— The diagnosis is usually clear, from the sudden onset of 
typical symptoms a short period after taking contaminated food. A specimen 
of the stool should be taken for bacteriological examination in order to 
determine the presence of organisms of the Salmonella group, etc. A sample 
of blood should be taken for agglutination tests with organisms of the food- 
poisoning group, and the blood agglutination tests should be repeated after 
an interval of a few days, when a rise in the agglutination titre would be 
• expected. It cannot be too strongly emphasised that the BymptomB of 
bacterial food poisoning are almost identical with those of poisoning by 
arsenic or antimony or other chemical irritant poison. An analysis of the 
vomit, faeces and urine for arsenic and irritant chemical poisons at once 
renders the diagnosis clear. 

Course and Prognosis. — In mild cases, the symptoms clear up in a few 
days and the patient is completely restored to health. Where there is an 
actual infection with living pathogenic organisms the illness may run a course 
similar to that of typhoid fever. Severe cases may present symptoms so 
acute as to rcsemblo true cholera, and in these the prognosis is grave. 

Complications and Sequela. — An attack of bacterial food poisoning 
may be complicated by the development of a specific disease, Buch as enteric 
or paratyphoid fever, owing to the living organisms of this disease being also 
present in the contaminated food. After an attack of bacterial food poisoning 
there is sometimes left a latent bacterial intestinal infection so that the 
patient, in addition to being a “ carrier ” of disease, is liable to recurring 
attacks of enteritis from slight causes. 

Treatment. — Prophylactic. — The importance of this has been nlrcady 
indicated above. The greatest care should bo takon in the avoidance of 
articles of food likely to bo contaminated, and the efficient cooking of food 
whereby any living bacteria present are destroyed is a great safeguard. After 
cooking, rigid care should be taken in the Btornge of food to prevent con- 
tamination. 

General treatment . — Rest in bed is essential. The diet should consist of 
liquids, such as water, albumin water, dextrose 5 per cent, solution in normal 
saline, chicken broth or whey. Milk is often best avoided ; peptonised milk 
or citratcd milk (2 grains of sodium citrate to the ounce of milk) diluted 
with an equal quantity of water may bo given. The feeds should consist 
of 3 or 4 ounces of liquid every 2 hours, and to these 1 or 2 teaspoonfuls of 
-brandy may be added with advantage. As the symptoms improve, the 
dietary is gradually increased. Hot applications to the abdomen aro advis- 
able. Where there is much pain and diarrhoea without collapse, the hypo- 
dermic injection of morphine is advisable. This may be given with advantage 
with atropine, e.g. morphine hydrochlor. gr. £, atropine sulph. gr. yce- t ~ Ion 
irrigations with 2 pints of normal saline are of value in cases with diarrhea 
and slight collapse. In cases with choleraic symptoms and marked collapse, 
subcutaneous or intravenous injections of normal or hypertonic saline should 
be given. (See Article on Treatment of Cholera, p. 129.) A mixture of bismuth 
and soda with hydrocyanic acid is of value in relieving the gastric irritation, 
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jvnd to control the diarrhma bismuth salicylate in 10 or 15 grain doseB is 
useful. 

The treatment of a case of food poisoning should be accompanied by 
periodical bacteriological investigations of the stools, and a case cannot be 
regarded as cured until three successive bacteriological examinations made 
at' intervals of 2 or 3 days have shown freedom from infection with the 
pathogenic organisms of the disease. 

Donald Hunter. 


BOTULISM 

Synonyms. — Sausage poisoning, Allantiasis. 

Definition. — A rare, but very fatal form of poisoning due to the effect on 
the nervous system of the toxins of the Bacillus botulinus. Botulism belongs 
to the food-poisoning class of disease, but differs from the old conception of 
ptomaine poisoning, in which the actual poison was supposed to be altered 
food product, x>n the one hand, and from the bacterial food poisonings, in 
which an actual infection is transmitted, on the other hand. Ptomaine 
poisoning has now only historic interest, and the bacterial food poisonings 
fall into the group of infections known as enterica, in which a period of incuba- 
tion is involved, and more or less symptoms of gastro-enteritis occur. Botul- 
ism depends upon the ingestion of a certain minute quantity of preformed 
toxin, and in no way upon the introduction of the bacillus or spores thereof. 

Bacteriology. — B. botuUms is a large gram-positive bacillus, 4-9 p. 
long by 0-9-1 -2 p- broad. It stains well with ordinary dyes, but tends to 
lose Gram’s stain if care be not taken. It possesses flagella, and is slightly 
motile. It forms terminal or sub-terminal spores, especially, in the case of 
most strains, at a temperature between 20° and 25° C. Likewise the optimum 
temperature of growth for most strains is between 20° and 30°. The bacillus 
is a strict anaerobe, and will only grow in slightly alkaline or neutral media. 
In deep stab culture growth occurs as a thin whitish streak, not reaching to 
the surface ; later the medium is cracked by the abundant formation of gas. 
With strict anaerobiosis the organism grows well on the ordinary media. 
Gelatine is liquefied. There are two types, A and B. They are readily separ- 
ated by the fact that chickens are susceptible to type A only. Three different 
strains are named. They are the Boise (type A), the Nevin (type B), and the 
Memphis (type A). Type A is more common on the Pacific Coast of America, 
while type B is more co mm on in the Eastern States, and in Europe. The 
strains differ in their behaviour to heat. Most strains are killed by boiling, 
but the Boise strain can survive boiling for an hour, and consequently steam 
pressures are necessary to sterilise adequately food products contaminated 
therewith. The toxins of the various strains all seem to be destroyed by 
temperatures slightly less than 80° C., the Boise strain toxin being destroyed 
by 10 minutes at 73° C. The toxicity of the toxin can be so high that 0*0001 
c.c. of the filtrate of a culture grown at 35° C. proved lethal to a guinea-pig 
of 350 g. The Boise strain also differs from the others in that it grows best 
at or about body temperature, and has a characteristic odour. 

Symptoms. — There being no incubation period, there are no symptoms 
prior to the onset of the dizziness and diplopia that constitute the first signs 
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of the involvement of the cranial nerves. Occasionally there arc some 
abdominal pains, accompanied by vomiting, and there is some weight in the 
suggestion that the vomiting denotes an unusually heavy dose of toxin, for 
vomiting usually presages a fatal termination. Other cranial nerves are 
gradually affected, the ‘larynx becomes involved and speech may be lost, and 
later respiration and the heart’s action become affected, by reason of the 
involvement of the spinal accessory and vagus. Consciousness is not lost. 
Obstinate constipation is the rule, in sharp contrast to the diarrhoea usually 
associated with enterica. Botulism differs from encephalitis lcthargica in that 
there is an entire absence of the somnolent state characteristic of the latter 
condition, while the absence of fever differentiates it from anterior polio- 
myelitis. 

Prognosis. — This is very grave, the mortality being more than 50 per 
cent. In some outbreaks, for instance that of Loch Marec, every case proved 
fatal. Death may take place in 36 hours, or may be delayed for a week. 

Treatment. — Antitoxin given experimentally with toxin prevents the 
fatal effect of the latter. In practice, antitoxin treatment will only be available 
for use in the later or less severe cases of an outbreak. Measures to promote 
elimination of toxin arc called for, but are handicapped by the obstinate 
constipation. Alcohol appears to have a distinct effect in “ denaturing " the 
toxin, and may, therefore, be given freely, partly for this effect and partly 
for stimulation. Strychnine should also be given. Ether antesthesia is said 
to delay fixation of toxin by the tissues, and if so it might be usefully em- 
ployed while antitoxin was being procured. Some relief from the mental 
distress due to the absence of unconsciousness would also accrue. 

Jons Matthews. 



SECTION V 


DISEASES OF METABOLISM 

BASAL METABOLISM 

By basal metabolism is meant the metabolism of an individual when he is 
lying down in as complete a condition of rest as possible, and has taken no 
food for 14 hours — the post-absorptive state. 

Basal metabolism is increased by the intake of food, and the amount 
and nature of the food determines the amount of its increase. Ex ercise 
also increases metabolism, and considerably so. In order to obtain an 
accurate estimate, certain precautions are therefore necessary. It is custom- 
ary to prescribe a light evening meal some 14 hours before the test, and to 
make the subject lie down, with the muscles in complete relaxation, for 
half an hour. The actual estimation may be performed in two ways, namely, 
by the direct method and by the indirect method, the latter being easier 
but not so accurate. In the direct method, the air which is breathed out 
under the standard conditions is collected in a Douglas bag for 10 minutes 
and the total volume measured. The amounts of carbon dioxide and oxygen 
present are estimated by means of a Haldane gas analysis apparatus. By 
this means the Respiratory Quotient (R.Q.), i.e. the ratio of the volume of 
carbon dioxide given out to the volume of oxygen taken in, and the amount of 
oxygen used may be determined with great accuracy. In the indirect method, 
the subject breathes oxygen which is in a closed system for 10 minutes. 
The carbon dioxide formed is absorbed with soda lime, and the oxygen 
which has been used is calculated from the amount of gas which has dis- 
appeared from the system. The surface area of the body in square metres 
is then estimated from the weight and height of the patient by means of 
the nomograph (Fig. 8). The amount of oxygen which has been used 
by the patient is then expressed in terms of one square metre of body surface 
per minute. The next step may be done in one of two ways. (1) The amount 
of oxygen per square metre of body surface is compared with the amount 
of oxygen which an average subject of the same age and sex consumes. 
(2) The number of heat calories which the oxygen would give when burnt 
under standard conditions is ascertained from the tables of oxygen values, 
and this result is compared with the calories per square metre of body surface 
which an average subject of the same age and sex would consume. The 
final result in either method is expressed as plus or minus x per cent, as 
compared with the average values in the case of normal people. 

It is accepted that the subject is normal if the figure lies within the 
limits of plus or minus 10 per cent. Important variations occur when the 
thyroid is affected. If the gland is atrophied or absent (myxcedema), the 
basal rate may be as low as minus 40 per cent. ; while if it is overactive 
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Fio 8 . — Booth by axd Sakdtford’s Nomogram. 

The weight Id pounds or kilogrammes Is shown on Scale I. The height In Inches »cd eeotl- 
metres Is shown on ScaJo II. The surface area In square metres is shown on Scale III. 
The normal standard calories per square metre of body surface per hour are shown on 
Scale IV. The total calories per diem are shown on Seale V. 

Direction !. — Keep the chart flat. Vic a flexible ruler with a straight cdpr, or asrflp 
of stiff paper, such as a postcard (A ) locate the position of the weight and height on 
Scales r and II. respectively. Apply the straight edge of the ruler, end now where it cow 
Scale III. Bead the figure on Scale IJI., which will give the surface arra of the bodjr »« 
square metres. (It) locate the surface area on Scale HI., and the normat standard ealones 
per square metre per hour for the age and sex of the subject on Scale JV. AmIj the 
rtralght edge of the ruler, and see where it nits Scale V. Read this figure, which gives the 
total bawl calorics per S4 hours. _ . , 

large scale nomographs may t e obtained from W. B. Saunders Co , Vest Washington 
Square, Philadelphia, 0 8 A., or from IT. If. KIraer. ItUI Jfonadnoek Bafldings. Chicago. 
USA. 
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(exophthalmic goitre), the basal rate may be very high, varying from plus 
15 to 20 per cent, to 100 per cent, or even more. In starvation and severe 
pndejmitrition, the basal rate will be below minus 10 per cent. 


ACIDEMIA AND ALKAL^MIA 


Synonyms. — Acidosis, and Alkalosis. 

Definitions . — Acidcemia signifies that there is an increase in the H-ion 
concentration of the blood. This may be due to an increase in the amount 
pf C0 2 in the blood, or to an increase in the fixed acids of the blood. In the 
latter case, the acid unites with the bases and lowers the amount of CQ 2 
which can be carried in the blood. The name acidosis has been applied to 
this latter condition, but it has given rise to so much confusion that it is 
better to abandon the name altogether, and to speak of a decrease in the 
alkali reserve of the blood. Alhalmnxia signifies that there is a decrease in 
the H-ion concentration of the blood. The name alkalosis has been paed to 
describe the conditions in which there is an increase in the alkali reserve 
of the blood, but, for the same reason as for acidosis, it would be better 
to drop the name altogether, and to speak of an increase in the alkali 
reserve. 

Physiology. — Normal blood has a pH which is slightly alkaline, and lies 
between 7-34 and 7*47 by the Hydrogen Electrode Method and 7*64 and 7*72 
by the Indicator Method. (A neutral fluid has a pH of 7-07.) The figures 
for the Hydrogen Electrode Method will be used in this article. 

The pH of the blood is kept very constant by the salts of weak acids, 
such as the acid and alkaline phosphates, and sodium bicarbonate, which, 
together with the haemoglobin and proteins, act as “ buffers ” and prevent 
the reaction of the blood being easily changed. Eurther, other regulating 
mechanisms are at work, since urea can be split up into carbon dioxide and 
ammonia ; the former can be excreted by the lungs, while the latter can be 
used to neutralise an acid. The kidney can excrete acid or alkaline salts 
which may be in excess, and thus help to keep the reaction of the blood 
constant. 


Much attention has been paid to the regulation of the blood by means 
of the sodium bicarbonate and carbon dioxide’. In this process, the respiratory 
centre plays a very important role, since, if it is damaged in disease or by 
thugs, such as morphine, the regulating mechanism is upset. When a fluid 
contains only weak acids and their salts, the H-ion concentration varies 

(H CO 1 

according to the equation (H) ~ fflaHCQ ) x ^en K is a constant, and the 

brackets signify concentrations. If there is an increase in the H-ions of 
° J (HoCO ) 

the blood, there must be an increase in the value of the fraction ^^00 ) ’ 

since the value of K does not alter. The increase can be made in two ways, 
namely, either by decreasing the amount of NaHCOg, or by increasing the 
HgCOj. If, on the other hand, the H-ion concentration is decreased the size 

of the fraction is decreased, either by increasing the amount of 

(jjfaHOOg) 

NaHCOg, or by decreasing the H 2 C0 3 . 
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Tlic amount of NaHC0 3 present in the blood is termed the alkali 


reserve. 


i, cst * mated b 7 measuring the C0 2 present in the blood or plasma 
winch has been exposed to CO. at a pressure of 40 mm. of Hg. (Van Slvke's 
“|i“° d >- The figure for normal plasma is 55-70 vols. per 1(X) c.c. of blood 
UD-41’0 milli molecular eqmvalents). The estimation of the CO, in the 
alveolar air is also of assistance, since in health the CO, is present nt the same 
tension m the blood and alveolar air. "When the alkali reserve is reduced 
there is usually a decrease in the percentage of CO, in the alveolar air, from 
the usual figure of 5 per cent., and this is suffiefent to keep the fraction 
(HeCOg) , 

(NaHCOj) cons ^ an ^> fl ud so prevent any change in the pH. This will 

necessitate an increase in the volume of the respiration, as the same amount 
of C0 2 will be excreted under similar conditions of exercise and food. 

In order to do this the respiration will be much deeper and is best illus- 
trated by the “ air hunger ” of diabetic coma. If the breathing is not deep 
enough the pH of the blood will increase. 

Acidcemia. — The amount of sodium chloride in the plasma is also 
important and varies between 560 and 622 mg. per 100 c.c. (9G-10G milli 
molecular equivalents). There is a balance between the amount of alkali 
reserve and the plasma chlorides, and their sum varies between 121 and 
137-5 milli molecular equivalents. 

This is always due to an increase in the size of the fraction 

J ^aIIC0 3 

but may be caused in three different ways : 

(1) A considerable increase in the H,C0 3 of the blood together with a 
small increase in the alkali reserve. This occurs when the respiration centre 
is depressed, as in morphine poisoning, and needs more H,C0 3 to stimulate 
it. There is usually a coincident increase in the alkali reserve, but this is 
less marked than the increase in the H,C0 3 and an acidrcmia occurs. 

(2) An increase in the H,C0 3 of the blood, with little or no change in 
the alkali reserve. This occurs when there is difficulty in getting rid of CO, 
from the blood, as in emphysema, bronchitis and asthma. 

(3) A decrease in the alkali reserve, with little or no change in the II.C0 3 . 
This condition may be due to many causes. The simplest are the giving of 
large amounts of acid sodium phosphate, calcium, or ammonium chloride to 
make the urine acid, with the result that the healthy kidney may be unable 
to excrete the acid salts at once. If the kidney is slightly damaged it ma> 
fail to excrete small amounts, while if it is seriously damaged acid salts 
will be retained ns in urccmin and acidrcmia will result. In diabetic coma 
and in the carbohydrate starvation which is found in cyclic vomiting, 
pernicious vomiting of pregnancy, and the mild vomiting after nnrrsthctics, 
the resulting ketosis is responsible for the acidrcmia. It is belie' ed ia ic 

enolic group | of aceto-acctic acid stimulates the respirator' centre. 
CII 

Acidrcmia of this tvpc is also met with in gnstro-cntcritis. In nil 
conditions there is an increase in the depth of the respiration, mo.-t ma - 
in diabetic coma (air hunger), but may be very striking in the ottier - 
ditions. The pn of the blood may rise to 7-25 or 7-3, and the alkali reserv 
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may fell to 30 or 25 vols. of C0 2 per 100 c.o. (13*6-11*4 milli molecular 
equivalents) and the plasma chlorides will probably be increased to above' 
620 mg. (106 milli molecular equivalents) ; and the percentage of C0 2 in 
the alveolar air may be reduced to 2 or 1*5 per cent. If the vomiting is 
very severe and the ketosis slight the patient will develop an alkalosis. 

Alkalcemia . — This is the opposite of acidsemia, and may be due to : 

(1) A considerable increase in the alkali reserve, with little or no increase' 
in lie H 2 CO a of the blood. This may he the result of the administration of 
large doses of alkali 12-20 g. (185-300 gr.) of sodium bicarbonate or its 
equivalent a day, as in the treatment of gastric ulcer. The symptoms in 
this case are loss of appetite, severe headache, irritability, restlessness and 
tetany. The condition may also arise if a patient suffers from severe vomiting, 
without ketosis, as in pyloric obstruction or high intestinal obstruction, and 
in young children with hypertrophic pyloric stenosis. In such the symptoms 
are due to the loss of the hydrochloric acid and sodium chloride present in the 
vomit, which outweighs the tendency towards acidsemia produced by the 
ketosis, and has most effect when, for some reason, ketosis has not occurred. 
In all these conditions the kidneys may fail to excrete urea and other sub- 
stances, and the patient may die of uraemia, although the organs are not 
obviously diseased. The alkali reserve is high, and may be 80 or 90 vols. of 
C0 2 per 100 c.c. of blood 36-41 milli molecular equivalents, while the pH 
of the blood is less than 7*5. The plasma chlorides will be reduced below 
560 mg. (96 milli molecular equivalents), in order to counterbalance the 
bicarbonate. 


(2) A decrease in the alkali reserve with a considerable decrease in the 
H 2 C0 of the blood occurs in people who live in high altitudes. If an indi- 
vidual ascends quickly, he will be cyanosed owing to the lack of oxygen and 
at first he will also suffer from dyspnoea. The lack of oxygen causes deeper 
respiration, and more carbon dioxide is washed out of the blood. Under these 
conditions the kidney excretes less acid and more ammonia, and the urine 
becomes alkaline. The loss of alkali causes a decrease in the alkali reserve, and 


at first suggests that an acidsemia exists. This is not the case, since the pH is 
decreased to, say, 7*5, thus proving that the loss of C0 2 is greater than that of 
flELCO ) 

alkali As the patient becomes acclimatised, the pH gradually 

rises to normal, although the cyanosis still exists. 

Diagnosis, — This can be only made with certainty by employing the 
more accurate methods for deter mining (1) the H-ion concentration of the 
blood (Hastings and Sendroy), (2) the alkali reserve of the blood (van Slyke), 
(3) the plasma chlorides, (4) the reaction of the freshly passed urine, and 
(5) the amount of aceto-acetic acid and ammonia in the urine. 


Prognosis. — This depends almost entirely on the nature of the disease 
causing the condition. 

Treatment. — This should be directed to removing the cause of the 
condition. The treatment of the ketosis which occurs in diabetes is described 


on p. 454. In acidsemia, sodium bicarbonate, 31 (4 g.) 4-hourly, should be 
given for 3 or 4 doses, together with dextrose 1 oz. (25 g.) 4-hourly, with an 
abundance of water ; in severe cases 1000 c.c. of normal physiological saline, 
or Ringer’s solution, should be given intravenously by a continuous drip 
followed by 2000 c.c. of } normal physiological saline, or Ringer’s solution, 
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with o per cent, glucose in the 24 hours, provided that little or no fluid i< 
token by mouth. The treatment should, if possible, be controlled bv ostima- 

on hC -. a ka i an . d tbc P lnsma chloride. Small doses o'f insulin, 

10 to 20 units, may be of assistance. The bowels should be kept well open. 

on j ® 1 a h alkalis should be stopped and acid sodium phosphate 
gr. 30 (2 g.) 4-hourly, should be prescribed, besides sugar and water, as in 
acidoenua ; in severe cases it is better to give 1000 c.c. of 10 per cent, glucose 
by a dnp and a further 2000 c.c. if the patient takes little or no fluid bv 
mouth. Here also treatment should, if possible, be controlled by estimations 
of the alkali reserve. 


DIABETES MELLITUS 

Diabetes mellitus is a disease in which the metabolism of carbohydrates, 
together with that of proteins and fats, is disturbed. The obvious signs of 
this are the presence of sugar and acetone bodies in the urine. J 

AEtiology. — (a) Predisposing Causes. — Diabetes is more common among 
Jews than Gentiles, and in Frankfurt 31*5 per cent, of the cases were of 
Jewish descent. It is also very common in a mild form among the natives of 
India and Ceylon. Heredity undoubtedly plays some part, as many members 
of a family may be affected. This can partly be explained ns being due to 
the same excesses of diet, especially when the disease develops late in life. 
But this cannot explain all the cases, especially those which occur among the 
younger members of the family. The familial form is sometimes very mild, 
butmay be very severe. Joslin obtained a history of heredity in 20-30 percent, 
of his cases. The inheritance of diabetes is ^probably a recessive char- 
acteristic. On this hypothesis, if two diabetics marry 100 per cent, of the 
children should develop diabetes, but so far only 8 out of 33 children, or 25 per 
cent., have done so ; if a diabetic marries someone whose near relations have 
diabetes, 40 per cent, of the children should develop the disease, but only 48 
out of 475 children, or 10 per cent., have been affected ; and if two people 
whose near relations have diabetes marry, 16 per cent, of the children should 
become diabetic, but only 98 out of 2309 children, or 4 per cent., have bad 
the disease. The discrepancy between the anticipated and observed figures is 
due to the short period in which the patients have been observed, many 
of them may develop the disease in old age. (White and Pincus.) Cases 
of diabetes in husband and wife occur occasionally, but this is probably 
due to similarity of living and not to contagion. The disease is more 
common among males than females up to the sixth decade, but in the higher 
decades there are more females than males affected. It is commoner lictwecn 
the ages of 40 and 60 ; these two decades contained 4S per cent, of Joslin s 
cases, while only 7 per cent, of the cases occurred between the ages ol ~) 
and 40, and 4 per cent, were under 20. , . , , 

(b) Exciting Causes. — The disease is often present among elderly people 
who (1) take an excess of carbohydrate foods and sugar, (2) nre considers \ 
overweight, (3) have a blood pressure which is considerably raised. J5ut t ie 
exciting cause of the acute disease which is seen in young people is <p» e 
unknown. 
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Pathology. — The blood contains sugar, and the amount varies in health 
between 80 and 120 mg. per 100 c.c. The total amount of sugar in the blood 
of a man weighing 65 kilos, or 10 st. 3 lb., would be 4 to 6 g, assuming that the 
total volume of the blood is x^th of the body-weight, i.e. 5000 e.e. The 
percentage amount of sugar in the blood remains fairly constant, so long as 
no food is eaten. A dose of 50 g. of dextrose will cause a rise in the blood 
sugar in the arterial blood, from 100 mg. to 150 or 180 mg. per 100 c.c. The 
change may be evident in 10 minutes, and usually reaches its maximum in 
30 minutes. The sugar returns to its original level in a variable time — 60, 
90, 120 minutes, depending on the individual (Fig. 10). The sugar in the 
venous blood, after a carbohydrate meal, is about 20 mg. less than that in 
the arterial blood. Provided that the blood sugar does not exceed 180 to 
200 mg. per 100 c.c. in the arterial blood, no sugar is excreted in the urine ; 
but tins depends on the level of the threshold of the kidney, as some people 
pass sugar at a lower level than 180 mg. per 100 c.c. (70-150 mg.), whereas 
others do not although the blood sugar rises to 250 to 300 mg. per 100 c.c. 
A carbohydrate meal produces a similar effect, but the rise is usually slower 
and more sustained. Protein does not cause any rise in the blood sugar of 
healthy people, but it does so in diabetic patients. 

Some of the sugar which is eaten is burnt at once as the respiratory 
quotient approaches 1 after the dose of sugar, but the greater part of it 
must be stored, either in the liver or muscles. A healthy adult can usually 
eat 100 to 200 g. of pure dextrose without causing any glycosuria, but the 
individual variations are great. 

In the mild cases of diabetes the blood sugar when fasting may be within 
normal limits, but a dose of 50 g. of dextrose will raise the blood sugar 
from 100 mg. per 100 c.c. to above 200 mg. per 100 c.c. The maximum 
height may be reached in 1, 2 or 3 hours, and then the blood sugar returns 
slowly to its original level (Fig. 11), Sugar is excreted in the urine all the 
time the blood sugar is above the threshold of the kidney for the individual, 
which may be about 180 mg. per 100 c.c. In the more severe cases the 
blood sugar is always above the threshold, and sugar is excreted through- 
out the day. In these cases there is a decrease in the power of burning 
sugar, and the respiratory quotient does not approach 1 after a meal, and 
may be below 0*8. When the carbohydrate metabolism is seriously upset, 
proteins also cause a rise in the blood sugar, as 58 per cent, of the protein 
molecule is burnt as sugar. The thirst of which the patient complains is 
due to the excretion of the sugar, as apparently this cannot be excreted 
without a pood deal of water. ,*«, ««»»•*- 

When the sugar cannot be.^bumt properly, the mg to ^^ 0 f fat~ig-also 
upset, and the fatty acids, aceto-aaetio ; ! 1 , J 

in the mine. These are incomplete pro 
be burnt completely in the absence of a certaihr'^ 

The amount of acetone excreted in the urine is^ 
acid forms about 30 per cent, and /3-oxybutyric^ 
acetone bodies if these are present in large s 1 
called ketosis, instead of acidosis, as there, 
centration of the blood, unless deep coma o*v 

The amount of carbon dioxide £ the nrft 

in healthy persons, but it is reduced when ke* depancreatised dog, and of pro- 
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3 per cent., but this does not mean that the patient "will pass into coma at once, 
but only that the condition is serious. If it falls below 2 per cent., the patient 
is usually comatose and is unlikely to recover unless insulin is injected in 
adequate amounts. The poisonous substance is probably aceto-acetic acid, 

I 

OOH 

acting not as an acid, but through the enolic group || . This acts on the 

CH 

I 

respiratory centre (Hurtley and Trevan). The alkali reserve of the blood 
plasma is much reduced in severe cases and may fall from the normal 55 to 70 
vols. per cent. (25-31-5 milli molecular equivalents) to below 20 vols. per cent. 

The sugar metabolism is controlled by the internal secretion of four 
glands, namely, that of the islands of Langerhans, this being opposed by the 
suprarenal gland, the thyroid gland, and the posterior lobe of the pituitary 
gland. 

The islands of Langerhans . — The relation of the pancreas to the metabolism 
of sugar has been recognised ever since von Mering and Minkowski, in 1889, 
showed that complete removal of the gland caused glycosuria and death of 
the animal. If, in a dog, the remnant be £th to £th of the whole gland, mild 
diabetes occurs ; if less than £th, severe diabetes results (Allen). The 
pancreas is made up of two glands : — (1) the acinous portion, which secretes 
the pancreatic juice through the pancreatic duct. It has no action on the 
sugar metabolism, since if it is entirely destroyed as a result of ligaturing the 
duct and replaced by fibrous tissue the sugar metabolism is quite unaffected 
so long as the islands of Langerhans are intact. (2) The islands, first 
described by Langerh ans in 1869, are now recognised as definite entities, 
forming about part of the whole pancreas, and having an abundant 
blood supply. They contain three kinds of cells, called alpha, beta and gamma 
cells, winch contain granules in their protoplasm as in the case of the gland 
cells of other organs. The alpha cells form about Jrd, and the beta about 
frds of the islands, while the gamma cells are few in number. The granules 
in the alpha cells stain differently from those in the beta and gamma cells, 
and these again stain differently from those in the acinous portion. Hence, 
if the tissues are fresh, the three kinds of cells in the islands can easily 
be distinguished from each other. When the surviving islands of a partially 
depancreatised dog are overworked by excessive sugar or carbohydrate 
feeding, only the beta cells are affected. The granules gradually disappear 
and a vacuole appears (hydrops of the cell). This process may continue 
until the cell finally consists of a large vacuole, with the nucleus flattened 
against one side, whilst all the granules have disappeared. Finally the cell 
breaks up and disappears. If the process is continued long enough the 
island will consist of alpha and gamma cells alone, and will be much smaller 
than usual. These experiments prove that it is the beta cells which control 
the sugar metabolism. The action of the alpha and gamma cells is unknown. 
The internal secretion of the beta cells had never been isolated until, in 1922, 
Banting, working with Best, succeeded in preparing an extract which had 
the power of lowering the blood sugar of a depancreatised dog, and of pro- 
longing its life considerably. 
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Properties of insulin .-^ The extract of the islands of Langerhans is called 
insulin* It Lns been prepared in crystalline form, and I mg. contains about 
25 units. _ Its constitution is not known, but the molecule must be verv 
complex since it contains 23—24 tyrosine groups as well as some sulphur atoms. 
It has considerable capacity for binding acids, for it forms salts with hydro- 
chloric acid, and has a greater capacity for binding bases. It is destroyed by 
pepsin, trypsin and alkalis, and therefore cannot be absorbed from the 
alimentary canal. Insulin enables the blood sugar to be kept within normal 
limits, and the liver and muscle to contain plenty of glycogen, so that the 
respiratory quotient will be about 1*0 and the fat correctly burnt. If insufficient 
insulin is present, the blood sugar will be increased in amount ; the liver and 
muscles will contain little glycogen, the respiratory quotient will bo about 0-7 ; 
and the urine will contain sugar and also acetone bodies, ns the fata cannot 
be correctly burnt under these conditions. If there is excess of insulin the 
blood sugar will be small in amount ; the muscles will contain plenty of gly- 
cogen, but the liver will contain very little. The precise way in which insulin 
acts is not yet understood, as it has no action on dextrose outside the 
body. 

The potency of insulin is estimated by its power to lower the blood sugar 
of a healthy fasting rabbit or mouse to a certain level. The amount of insulin 
which lowers the blood sugar of a healthy fasting rabbit weighing about 2 kg. 
to 45 mg. per 100 c.c. in 2 hours is termed 2 units, and this represents about 
0-04 mg. of the pure product. All the insulin prepared in this country 
has been carefully tested under the supervision of the Medical Research 
Council. It is dissolved in acid solution containing 0-5 per cent, of tricresol, 
and is of such a strength that 1 c.c. contains 20 units, 40 units (double 
strength), or 80 units (quadruple strength). It is put up in rubber-capped 
bottles, and does not deteriorate even in hot climates. 

If too big a dose of insulin is given to a rabbit, the blood sugar will fall 
below 45 mg. per 100 c.c. and the animal may have convulsions and die. 
These symptoms can be relieved at once by the subcutaneous injection of 2 
or 3 g. of sugar, unless the dose of insulin has been very large. Adrenaline, 
1 in 1000, 0-3 c.c. (min. 5), or pituitary (posterior lobe) extract, 5 units 
(0*5 c.c.), will also relieve the symptoms at once. In human beings insulin 
acts in a similar manner, and if sufficient insulin is administered the blood 
6ugar is always lowered. A dose of 5 to 10 units will lower the blood sugar of 
a healthy fasting adult of about Go kilos to about 50 mg. per 100 c.c., but 
usually does not cause any symptoms of hypoglyciemin. Human beings, 
considering their much greater weight, nre, therefore, much more sensitive 

to insulin than a rabbit. . ... 

M'licn the blood sugar is raised, as in diabetes, the insulin causes n similar 
decrease in the blood sugar provided that a sufficient amount has been given. 
The extent to which the blood sugar is lowered varies in every patient and no 
definite law can be stated. The maximal decrease (Fig. 1-) occurs about 
3 to 6 or 9 hours after the dose, depending on the size of the dose of insulin, 
and may persist for about 10 hours, and after that the blood sugar bcgius o me 
again. If the level of the blood sugar was above the threshold of the Kuinej 
for sugar the urine will contain sugar, but as soon as the blood sugar laiis 
below the threshold the urine will not contain any sugar. Ii the urine 13 
collected every hour and tested for sugar, it is possible to determine whether 
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the blood sugar has fallen below the threshold or not. If the blood sugar 
is lowered to about 50 mg. per 100 c.c., there may be symptoms due to the 
hypoglyeienua ; but there is no definite level at which all patients develop 
symptoms, since some patients may feel quite well at this level whereas 
others, especially those who have had a high blood sugar for a long time, 
may experience severe symptoms although the blood sugar is 90 mg. or even 
140 mg. per 100 c.c. The mild symptoms due to hypoglycasmia are a feeling 
of inertia, profuse sweating, tremor of the hands, and abdominal pain re- 
sembling hunger pains ; and sometimes mild delirium and tachycardia may 



be observed. Rather more severe symptoms are numbness of the hands, 
face and tongue, diplopia and difficulty in articulation. Severe symptoms 
are : (1) A state of unconsciousness resembling a deep slumber from which 
the patient cannot be roused — the skin is usually very pale and the eyeball 
tension is raised. (2) Fits which may resemble epileptic fits ; these occur 
chiefly in young children and only rarely in adults. (3) A state of inco- 
ordination of the muscles resembling locomotor ataxia. 

The mild symptoms are easily relieved by glucose or a little cane sugar, 
orange juice, tomato juice, or some of the starchy food of the diabetic patient, 
provided that it is given as soon as the symptoms appear. The more severe 
symptoms are relieved at once if a sugar solution is drunk. If the patient is 
unable to swallow, adrenaline, 1 in 1000, 1 c.c. (min. 15), or pituitary (posterior 
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lobe) extract, 10 units (1 c.c.) will usually relieve the symptoms at once but 

13 W“ C,0B ?’ 10 " 2 ° c,c ; of * 25 P« cent, solution o 
glucose (2-5-5 g.) should be given, intravenously, followed bv 25 r (1 or 1 of 

glucose or cane sugar by mouth as soon as the patient is able to swallow If 
an intravenous injection is not possible, 50 g. (2 or.) of glucose or cane sugar 
should be administered by a stomach tube, or 50 g. of glucose in 10 oz of 
water as a retention enema. 


The suprarenal gland. — The internal secretion of the medulla of this gland 
called adrenaline, has a definite action on the sugar metabolism. If it j.« 
injected subcutaneously an increase in the blood sugar occurs, and glycosuria 
may occur if the level of the blood sugar is above the threshold of the kidney. 
An increase in the blood sugar also occurs when the splanchnic nerves are 
stimulated, and if the floor of the fourth ventricle is punctured, provided that 
the suprarenal glands are intact. Fear and excitement may also cause 
hyperglycemia and glycosuria, e.g. Maclcod's football players. It acts ns an 
antidote to the excessive action of insulin. The gradual destruction of the 
suprarenal in Addison’s disease reduces the level of the blood sugar slightly-, 
and may cause attacks of hypoglycmmia, but an injection of adrenaline 
increases the blood sugar in the usual manner. 

The thyroid gland. — This has some influence on the sugar metabolism, since 
the sugar tolerance is lowered when the gland is active, as in exophthalmic 
goitre, or if too much thyroid is administered. When there is atrophy of 
the gland, as in myxoedema, the sugar tolerance is increased. 

The pituitary gland. — This gland plays an important part in the pkysiology 
of sugar metabolism. Houssay has shown that when the whole gland is 
removed from a dog and, on a subsequent occasion, the whole of the pancreas, 
hyperglyccemia and glycosuria do not occur, and the animal remains well. 
If afterwards an injection of an extract of the anterior pituitary gland is 
given to the dog, hyperglyccemia and glycosuria appear. If a healthy dog is 
given injections of the anterior pituitary extract, hyperglyccemia and glyco- 
suria appear hut tend to decrease in spite of daily injections of the extract. 
If the dose is then doubled, the hyperglyccemia returns but again tends to 
decrease. When the dose has been doubled 3 or 4 times, the dog develops 
a permanent hyperglyccemia although no further injections arc given (Young). 
The dog’s condition differs somewhat from that caused by the complete 
removal of the pancreas, as the animal remains well and ketosis does not 
develop. The dog eventually dies if no insulin is given, hut responds to its 
administration and seems very well. The pancreas of a dog which has died 
usually shows widespread areas of fibrosis of the islands of Lnngerbnns and 
contains 2-3 units of insulin instead of 80 units. The hypcrglycmmm which 
occurs in some cases of acromegaly is probably due to an over-activity ol ie 
anterior lobe, and it is possible that this plays an important part in the 


causation of other cases. . , , , , „ • 

Pituitrin, which is stored in the posterior lobe of the gland, lws an import- 
ant action in stabilising the level of the blood sugar. It prevents ndrenalmc 
causing an excessive rise of the blood sugar and also, insulin ca si g 
excessive lowering of the blood sugar. The injection of 10 unit.-. (I c.c.) 
pituitarv (posterior lobe) extract is of great value in treating hypogheromu. 

Morbid Anatomy. — The pancreas does not show any macroscopic changes. 
Wurrrn found some fibrosis of the islets in 25 per cent, of diabetic patients 
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and it was extreme in 2-9 per cent. ; some hyalinisation in 37-8 per cent., and 
it was very definite in 15*5 per cent. ; in 25 per cent, of the patients, however, 
the pancreas appeared quite normal. Well-marked fibrosis and deposition of 
iron are seen in cases of bronzed diabetes, both in the liver and pancreas. 
Evidence of syphilis may be present ; Warthin found it at autopsy in 13 out 
of 14 cases, but in my experience it is rarely seen during life, only 3 out of 60 
exhibiting the Wassermann reaction. The lungs may show the changes of 
broncho-pneumonia, lobar pneumonia or tuberculosis. If there have been 
nervous symptoms during fife, there may be definite changes in the spinal 
cord, such as sclerosis of the posterior columns. There is no change in the 
sympathetic ganglia or in the pituitary gland. Atrophy or hypertrophy of the 
subcutaneous tissues may be seen at the site of the insu lin injection. 

Lememia. — In severe and advanced cases of diabetes the blood contains 
an excess of fat, either fatty acids or cholesterol. On separation of the 
corpuscles the plasma or serum has a pearly white appearance; this is 
always a sign of the severity of the disease, but patients have occasionally 
made fair recoveries of sugar tolerance. The retinal vessels in Iipasmia are 
very striking objects. In the less severe cases, the arteries and veins have a 
salmon pink appearance throughout their course. In the more severe 
cases, the vessels at the periphery become creamy white in colour, although 
near the disk, they are still salmon pink. In the severe cases, the distinction 
between the arteries and veins is completely lost and the vessels resemble 
flat ribbons. The vision remains unaffected. 

Symptoms. — The onset of the disease may be very acute and great thirst 
is complained of ; the very day of onset of the thirst can sometimes be 
discovered. Some of these cases have died in coma, undiagnosed. More often 
the onset of symptoms is insidious, with lassitude, loss of energy, or pruritus, 
thirst not being a prominent symptom. In the mild cases, especially among 
elderly people, the diagnosis is usually made either in the course of a routine 
examination, or by accident, e.g. because of the complaint of white spots on 
the clothes or boots. In severe cases, thirst is the most troublesome com- 
plaint, and this necessitates drinking a great deal of fluid and passing a great 
deal of urine. The pruritus also troubles the patients, especially as the penis 
in males and the vulva in females are affected. Weakness is usually com- 
plained of, and sometimes a large appetite is a troublesome symptom. Con- 
stipation is usually present, and dates from the onset of the thirst in the 
acute cases. The tongue does not present any changes in mild or treated 
cases, but in severe and untreated cases it is dry and red — the so-called “ raw 
beef " tongue ; this is only present when the patient is “ desiccated,” as a 
result of great polyuria. There is usually great loss of weight. In the severe 
cases, the volume of the urine may be 4, 6, 8 or even 10,000 c.c. per diem, 
but in the treated case it is usually less than 2000 c.c. The specific gravity 
of the urine in the untreated case may be 1040 or 1050, depending on the 
amount of sugar in the urine. 

Complications. — (a) Coma . — Formerly this was a frequent termination 
of the disease, but now it should only be seen in : 1. The very acute and the 
undiagnosed cases. 2. The severe and untreated cases. 3. As a terminal 
event as a result of any acute infection. Out of 9 cases of coma, 7 showed 
definite signs of a severe disease, 1 became comatose 7 days after the onset of 
the thirst, and in 1 no cause for the coma was discovered (Graham). There 
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arc two main types, namely : (1) the hyperpncea is well marked (air hunccr) 
but the patient remams conscious until just before death ; and (2) the firmer 
pncea is not very obvious at first, but the patient becomes deeply uncon- 
scioub a long time before death. More usually the patient shows a mixture 
of these two types. The blood pressure Is low in both types, and the tension 
of the eyeball is very low. Constipation Is always marked, and the contents 
of the intestines after death may be enormous. 

(6) Local infections, such as boils and carbuncles, often occur, and the 
latter is often a fatal complication. Perforating ulcers of the feet occur in 
long-standing cases with signs of peripheral neuritis. Pigmentation of the 
skin, especially on the back of the hands, occurs in bronzed diabetes. 

(c) Atheroma is more liable to occur in patients who have diabetes tknn 
in other people. It may be found in patients under the age of 30 who have 
had diabetes for some years. It more commonly occurs in patients between 
the ages of 60-70 who have had the disease for more than 10 years. This 
disposition to atheroma is perhaps due to the low carbohydrate-high fat diet 
used before 1930, and it is possible that the high carbohydrate-low fat diet 
now used will prevent the development of the disease. At present coronary 
disease giving rise to angina of effort and coronary occlusion is much more 
frequent in diabetics over the age of 50 than in non-diabetics, but the duration 
of life in patients with coronary disease is four years longer in the 1933-39 
period than in 1923-26 (Joslin). 

The cardiac condition is considerably aided by the skilful use of insulin, 
but severe attacks of hypoglycmmia should be avoided. The dread of these 
is often responsible for inadequate treatment of the diabetes, whereas adequate 
dosage of insulin will improve the cardiac condition (Joslin, E. P.) 

(d) Gangrene of a limb, usually a leg, often occurs in elderly people. 
It is due to the associated arterial condition, and not primarily to the diabetic 
condition. Atheromatous changes in the arteries arc present in mnny patients 
over the age of 40. 

(c) Pulmonary . — Tuberculosis of the lungs is a common termination of 
the disease, and lobar and broncho-pneumonia are serious complications, as 
the patients pass rapidly into coma. 

(/) Renal . — A trace of albumin is often present. Casts may be present m 
very large numbers in coma. 

{g) Nervous system . — The knee-jerks may be lost early, but return if 
treatment is successful. Numbness and paraisthcsia may be present, and 
the patients occasionally complain of a great deal of tingling pain in the 
legs and arms. Symptoms resembling those of tabes dorsalis and due to 
degeneration of the posterior columns may be present. The vibration sense 
is often diminished or even absent in the legs. The sensation of hot and 
cold ” may be lost, and this is associated with a lesion of the posterior nerve 

roots (radiculitis). . , „ . 

(h) Eyes.— A retinitis, which can be distinguished from albuminuric 
retinitis, is opt to occur in elderly patients. If the blood sugar remains 
high the condition tends to spread and may cause marked loss of vision, but 
if the blood sugar is kept normal the retinitis either spreads slowly or may 
even retrogress. Cataract is met with in elderly patients, and in young 
pntients with severe diabetes, which is difficult to keep under control. 
Operations for cataract may be safely performed if the diabetic condition 
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is under good control. A retrobulbar neuritis may occur, especially in 
excessive tobacco-smoking. Lipsemia. retinalis bas already been described 
(p. 443). 

(i) Sexual functions . — These may be undisturbed in tbe early stages of 
the disease, but tbe male may become impotent if tbe disease is badly treated. 
The female may become pregnant, but with care tbe pregnancy usually 
causes no untoward symptoms. 

Diagnosis. — If tbe urine is tested tbe presence of a reducing substance is 
readily detected, but tbe nature of tbe reducing substance is less easily 
determined. 

Fehling’s solution is still commonly used, but tbe limitations of tbe test 
should be recognised. Equal quantities of solutions A and B should be freshly 
mixed, and equal quantities of urine and reagent boiled separately, mixed and 
not reboiled. If sugar is present in more than 0-5 per cent., tbe red precipitate 
comes at once, if in less than 0-5 per cent., it may not appear for one or more 
minutes. Fehling’s solution is also reduced by glycuronic acid, uric acid, and 
creatinine. These substances are rarely present in sufficient amounts to 
reduce the copper solution, but when tbe urine is very concentrated they may 
cause a slight reduction. 

Benedict’s qualitative solution is not reduced by these substances. It is 
much more reliable than Fehling’s solution and should replace it. Five or 
3 c.c. of Benedict’s solution and 10 or 6 drops of urine are boiled together for 
2 minutes, or put in a boiling water bath for 5 minutes. If much sugar is 
present the precipitate develops on boiling, but small amounts may not 
cause a reduction before 2 minutes. Tbe test will show tbe presence of 
sugar in a concentration of 0-08 per cent. 

Benedict’s solution is reduced by dextrose, Isevulose, lactose, pentose and 
homogentisic acid (alkaptonuria), and special tests are necessary to distin- 
guish these. Dextrose is dextro-rotatory, ferments with yeast, and yields 
crystals of glucosazone. Lsevulose is lasvo -rotatory, ferments with yeast, 
yields cryatsds of glucosazone, and gives Seliwanow’s test. Lactose is dextro- 
rotatory, does not ferment with yeast, and yields a lactosazone with difficulty. 
Pentose is dextro-rotatory or optically inactive, is not fermented by yeast, 
and gives Bial’s test. Homogentisic acid (alkaptonuria) reduces Fehling’s 
and Benedict’s solution to a deep brown colour ; the urine blackens on stand- 
ing, reduces an ammoniacal solution of Bilver nitrate to a black precipitate, 
and giveB a momentary deep blue colour with tbe addition of a drop of 
very dilute ferric chloride. It does not ferment with yeast and is optically 
inaotive. 

If dextrose ip present, disease of tbe other ductless glands and cerebral 
tumours Should be excluded. Tbe pigmentation of tbe skin of tbe body 
and opthe backs of tbe hands, together with an enlarged liver (bronzed 
diabetes), should be looked for. Acute and chronic pancreatitis should be 
thought of before tbe diagnosis of a primary lesion of tbe islands of Langerhans 
is accepted. Tbe diagnosis should always be confirmed by estimating tbe 
blood sugar before any change is made in tbe iet. Tbe blood should be 
collected about 2 hours after a starchy meal, and if it is over 200 mgs. per 
cent, per 100 c.c., tbe patient has diabetes. If it is less than this figure and 
if glycosuria bas occurred in tbe previous two hours a complete test of tbe 
sugar tolerance, with estimation of the blood sugar every half-hour for 2 
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Tests fob Acetone Bodies .-The ferric chloride lest.- Add the solution 
drop by drop until all the phosphates are precipitated. As soon as this 
occurs, a violet colour appears if aceto-acetic acid is present in the urine in 
any quantity. This is a test for aceto-acetic acid, which can be detected in 
watery solutions in a dilution of 1 in 100,000. In urine, however the test is 
much less delicate, owing to the interference of the pigments in the urine. 
The presence of sodium salicylate in the urine may cause confusion but the 
colour produced in this case is purple. The distinction can be made b’v boiline 
the urine with a little weak acetic acid, and repeating the test when the urine 
is cold. The aceto-acetic acid distils away, whereas the sodium salicylate is 
unaffected by the boiling. This possibility of confusion is avoided by always 
using Rothera’s test. 


Rothera’s nitroprusside test.— Saturate the urine with ammonium sulphate 
crystals, add 2 c.c. of liquor ammonite fort., and then a few drops of a fresh 
solution of sodium nitroprusside. If a little aceto-acetic acid is present, the 
permanganate colour develops Blowly ; if a great deal, the colour develops 
instantaneously, and it is impossible to see through the mixture after 10 to 30 
seconds. "When the nitroprusside reaction is strongly positive, the urine 
should be diluted 1 in 5. If the colour still appears instantaneously and 
deepens rapidly there is a large amount of aceto-acetic acid present. Aceto- 
acetic acid can be detected in a dilution of 1 in 400,000, and acetone in a 


dilution of 1 in 10,000. 


There is no colour test for /3-oxybutyric acid, but it is always present 
when more than 2 g. of aceto-acetic acid are excreted per day. 

Prognosis. — This depends, as in the case of other diseases, on the severity 
of the attack, the time which has elapsed between the onset of the disease and 
the commencement of treatment, the skill of the medical adviser, the care 


with which the patient follows the directions given and the complications 
which occur. The attack is more likely to be severe in young people, but 
quite mild cases are often seen. In elderly people mild attacks are the rule, 
but severe attacks also occur. The prognosis had been much improved by 
the new dietetic treatment introduced in 1915. But although the prospects 
of life for several years were much better than they had been, the outlook 
remained a gloomy one for the patient with a severe form of the disease. 
The introduction of insulin has greatly improved the chances of life of all 
patients with any form of diabetes, but especially in the case of those with 
the severe forms. How much longer these patients will live it is impossible 
at present to say, but probably for many years, provided no complications 
occur. Out of 93 patients admitted to hospital in 1923 and 1921, 55 were 
alive at the end of 1931, and 47 at the end of 1935. Insulin has completely 
altered the prognosis in the case of pregnancy. The risks usually attendant 
on the pregnancy and puerperium constitute the chief danger. y 

Treatment. — The general health of the patient should be treated. Am 
sources of infection, such as pyorrhoea, cholecystitis and boils, reduce the 
sugar tolerance considerably. The possibility of syphilis should also c 
inquired into, and, if necessary, treated. . 

Although the introduction of insulin has altered. the prognosis, it has not 
altered the principles of treatment which had been in use previously. Great 
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attention has always been paid to diet, but under the stimulus of insulin 
much more attention is being devoted to it. The principles which govern 
treatment arc : (1) the blood sugar of the patient when fasting should if 
possible be within the normal limits of 80 and 120 per 100 c.c., and should 
not rise above 190 per 100 c.c. at any time of the day. It follows from this 
that the urine should never contain any sugar ; but this is only possible in 
the patients who need littl e insulin and in elderly people. (2) The urine 
should not contain aceto-acctic acid. (3) The patient should understand 
that a large portion of the reserve power of the islands of Langerhans has been 
lost, and that additional insulin will probably be required whenever the 
patient has another illness. 

Did . — Although the principles of treatment have not altered, the details 
have changed considerably since the discovery of insulin. Allen, with his 
under-nutrition diet made a great advance, but this treatment should not be 
used nowadays except for patients who arc very much overweight. One fast 
day on which no food except tea, coffee with a little milk, lemonade or meat 
extracts are taken, followed by a diet containing 100 g. of carbohydrate, 50 g. 
of protein and 50 g. of fat, calories 1080 (Example 1) may get ride of the glyco- 
suria and lower the blood sugar to normal limits in mild cases. If the patient is 
grossly overweight the fast day can be repeated with advantage at intervals 
of one" to four weeks, so as to make the patient lose weight. All other patients, 
especially those under 50 years of age, should start the treatment with a good 
diet and have insulin if the blood sugar remains above normal limits. The 
initial carbohydrate intake should be at least 150 g. unless the patient is 
very old and has a small appetite ; it should be increased to 200, 250 or 300 g. 
according to the age and activities of the patient. Children under 12 are 
usually satisfied with 150 g. of carbohydrate, but those over 16 need 250 to 
300 g. until they have passed the maximum caloric requirements, which occurs 
at the age of 16 to 18. The amount of protein should be about 1 g. per lb. 
of body weight, but the elderly need less than this and can be trusted to 
gauge it by their appetites and should not eat more than they wish. Children 
at the age of 12 require 1 g. protein per lb. body weight ; at 6 require 1*5 g. 
protein per lb. body weight ; and at 2 require 2*0 g. protein per lb. body 
weight. The amount of fat in the diet should not be more than 100 g. and 
at the beginning of treatment should be less than this, say 50-75 g. The 
caloric content of a diet containing C. 150, P. 70, and F. 100 is 1832, and 
2242 when 250 g. carbohydrate is given. This is a low figure compared 
with 3000 calories, which "is regarded as the average requirement, but it is 
surprising how many patients maintain and even gain weight on these 
relatively small amounts of food. This suggests that the anterior lobe of 
the pituitary may play an important part in the disease. If the patient 
gains too much weight, the fat and protein and perhaps the carbohydrate 
should be reduced. If the patient loses weight, the carbohydrate should be 
increased by 30 g. and the dose of insulin increased by 6 or 8 units. A sample 
diet containing about C. 150 g., P. 70 g. and F. 100 g. calories 1832 is shown 
(Example 2), and the patient should learn how to vary the diet with the 
aid of the Food Tables 1 and 2 (p. 451). It is important that the amount 
of carbohydrate at each meal should be kept as constant as possible. When 
the carbohydrate of the diet is increased above 150 g., the extra carbohydrate 
should be divided equally between the three main meals of the day. The 
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so-called diabetic breads or cakes should not be used, as one ounce of some 
of them contains 10-12 g. of carbohydrate and extra protein compared with 
the 15 g. of one ounce of white or brown bread. Diabetic jellies, jams and 
marmalade all contain a little glycerine, but the amount is so small that it 
can be neglected. 

Insulin should be given (1) to the fat and elderly patient who is having 
100 g. of carbohydrate if the glycosuria does, not disappear or returns after 
it has once disappeared. The amount of carbohydrate should not. he reduced 
in these cases, but the effect of an occasional fast day may be tried before 
insulin is started. (2) To the thin and to all young patients who arc given a 
diet containing 150 g. of carbohydrate. 

The diabetic condition should be controlled first of all with the ordinnrv 
soluble insulin, as this is easier to use than the insulins whose action is 

EXAMPLE 1 

Diet fok an Adult — 


F. Cal. 


Breakfast : 

1 oz. bread or toast . 

2 5-g. portions of fruit or l oz. 
jam .... 

Midday Meal : 

Gravy Soup 

2 oz. meat or 2 oz. white fish 
and l oz. butter 
6 oz. green vegetables , 

^ oz. cbecse . • 

Two 6-g. portions of fruit . 
1 oz. bread 

Tea: 

1 oz. bread 
Dinner : 

Gravy sou]) . • • 

2 oz. meat or 2 oz. « hitc fish 
and 1 oz. butter 

2 oz. potatoes 
6 oz. green vegetables . 

1 oz. bread 

One 5-g. portion of fruit 

3i oz. milk in the day . 

\ oz. butter in the day . 


150 2-4 0-3 70 

100 .. ..41 

Negligible food value. 

.. 140 140 IBS 
Negligible food value. 

.. 0-7 S-2 105 

100 .- •• 41 

150 2-4 0-3 70 

15-0 2 4 0*3 70 

Negligible food value. 

.. 140 140 IBS 

100 .. 41 

Negligible food value. 
150 2-4 0-3 70 

5-0 .. •• 21 


Totals . 
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EXAMPLE 2 

High- carbohydrate Diet— 



C. P. 

F. Cal. 

C. 

P. 

F. 

Cal. 

Breakfast : 







1 egg 

.. 0 4 

5-7 80 





1 oz. bacon 

.. 51 

150 100 





1 oz. bread or toast . 

15 0 2-4 

0-3 70 





Two 5-g. portions of fruit. 







say 4 oz. apples 

100 . . 

.. 41 





} oz. ordinary jatn or mar- 







malade .... 

10-0 . . 

.. 41 








350 

13-9 

21-0 

392 

1 a.m. : 







I oz. biscuit 

• * 

. . 

100 

1-0 

0-2 

48 

Midday meal : 







Gravy soup 

Negligible food value. 





3 oz. meat (or 3 oz. salmon). 

. . 21*0 

210 2 S 2 





3 oz. potatoes 

150 . . 

.. 61 





6 oz. green vegetables . 

Negligible food value. 





Two 5-g. portions of fruit, 







4 oz. orange . 

100 . . 

.. 41 





1 oz. bread 

150 2-4 

0-3 70 








400 

23-4 

21-3 

454 

Tea : 







5 oz. bread 

. . 

« • • • 

10 0 

10 

0-2 

48 

Evening meal : 







Gravy soup 

Negligible food value. 





2 oz. meat (or 2 oz. white fish 







and 1 oz. butter) 

. . 14-0 

14-0 188 





3 oz. potatoc-s . 

150 

.. 01 





C oz. green vegetables . 

Negligible food value. 





1 oz. bread 

15-0 2-4 

0-3 70 





\ oz. cheese 

.. 0-7 

8-2 105 





Two 6 -g. portions of fruit or 







2 oz. cheese biscuit 

100 1-6 

0-2 48 








40-0 

24-7 

22-7 

472 

11 p.m. : 







$ oz. biscuit 

5-0 0-8 

.. 24 





31 oz. milk 

5-0 3-7 

3-5 08 








100 

4-5 

3-5 

92 

In the whole day : 







3£ oz. milk . 


• • • * 

50 

3-7 

3-5 

08 

1 oz. butter 

• • * • 

• . . . 

* * 

•• 

25-0 

240 


Totals . 

1500 

73-4 

97-4 

1814 


For permission to reproduce those two Diets, which were originally published in my 
article on An Index of Treatment, I am indebted to the courtesy of the present editor, 
Br. Reginald King, and the publishers, Messrs. John Wright & Sons, Ltd.] 
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prolonged by the addition of a protamine or globulin together with rinc 
The patient can be treated at home if the condition is mild : if it i, i; 
severe a nurse should be in charge of the patient; while in the verv «ve e 
cases it is essential that the patient should be under close supervision with n 
day and a night nurse. 

The dose of insulin can be determined by the results of the urine tests 
provided that the specimens are collected every three hours approximately 
and tested with Benedict’s solution ; the results should be charted. It is 
sometimes essential and is always an advantage to estimate at intervals the 
blood sugar before the injection, and 4 and 10 hours after it. This should 
be repeated if necessary, or the blood can be collected at one of these times 
only depending on the results of the urine tests and the presence of hvpo- 
glycremia. In a mild case an initial dose of 10 units may be sufficient to 
render the urine sugar-free throughout the day after 3 or 4 doses, but it 
is usually necessary to give an evening injection of 6 units. If the clinical 
condition is not urgent each dose should be increased by 2 units every 2 or 

3 days until the urine is sugar-free part of the day. Wien this occurs the 
morning dose should be increased by 2 units every 3 days as long as the 
urine before the evening injection contains sugar, and the evening dose 
should be increased by 2 units every 3 days so long as the urine before the 
morning injection contains sugar. When the urine is sugar-free throughout 
the day the patient may have signs of overdosage, i.c., hj’poglj’csemia, some 

4 to 6 hours after the injection. He should be warned about the symptoms 
and their treatment with sugar (see p. 441), and the dose of insulin which 
caused the hypoglycmmia should be reduced the next day by 2 or 4 units 
according to the severity of the attack. If this is carried out intelligently 
the dose of insulin may be reduced very considerably or even given up 
altogether. In the latter event, the urine after the evening meal should be 
tested and if sugar reappears for 3 days consecutively 4 or 6 units of insulin 
should be given before breakfast and if necessary increased until the urine is 


again sugar-free. 

When the condition is severe from the beginning, it is necessary to increase 
the dose of insulin quickly, and the following procedure is free from danger. 
If, for instance, the dose of insulin is 24+12 units with every specimen 
showing a red test with Benedict, give 8 units immediately before the midday 
meal, provided the test from 11-1 is red or yellow ; and increase the evening 
dose by 4 units and the dose the next morning by 8 units. This procedure is 
followed each day, keeping the “ extra ” dose about Jrd the size of the moraine: 
dose and adding half the “ extra ” dose to the evening injection, provided 
the urine from 5-7 p.m. gives a red or yellow test, and adding the whole of 
the " extra ” dose to the morning injection so long as the urine before the 
injection gives a yellow or red test. In this way the dose of insulin can be 
rapidly increased to 100, 200 or 300 units if necessary. It is usually possible 
to administer 2 doses only once the diabetic condition is controlled, and the 
dose of insulin in some cases may be decreased very rapidly. 

Active exercise often causes hypoglycmmia, and it is advisable either to 
decrease the morning insulin by 5 units or more, or to take extra carbohydrate 
10-15 g. in the middle of the morning if the exercise is taken in the morning . 
extra carbohydrate should be taken at tea-time when the games are playc 
in the afternoon or evening. 



TABLE 1— CARBOHYDRATE 

The following articles of food contain approximately 5 g. of carbohydrate, and may 
be substituted for each other without causing serious error. 

A. VEGETABLES 


Group 1 — 

(These need not be weighed bs they 
contain so little carbohydrate) : 


Asparagus 

. 16 

OZ. 

Cabbage 

. 18 

»» 

Cauliflower . 

. 15 

FF 

Celery (raw) . 

. 14 

FF 

Cucumber (raw) 

• 9J 

Ft 

French Beans 

. 16 

FF 

Lettuce (raw) 

• n 

Ft 

MuBtard and Cress 

. 20 

FF 

Rhubarb 

. 18 

FF 

Radishes (raw) 

• 6} 

FF 

Sea-Kale 

. 29 

FF 

Spinach 

. 13 

FF 

Watercress (raw) . 

. 25 

IF 

Brussels Sprouts . 

. 10 

FF 

Marrow 

. 13 

ft 


Group 2 — 

Beans, broad 
Beans, Haricot 
Beetroot 
Carrots 
Leeks 
Onions 
Parsnips 
Peas (dried) 
Peas (green) 
Potatoes 
Turnips 


21 oz. 
1* „ 
2 

- »> 
4 „ 
4 

6 „ 

H „ 

1 „ 
2 „ 

1 „ 
7 „ 


B. FRUITS 

Apple (raw) . . . . 2 oz. 

„ (cooked) . . . 4 „ 

Apricot (fresh, with stone) . 3 „ 

Banana . . . . 1 „ 

Blackberries . . . 3 ,, 

Cherries (with stone) . . I J „ 

Damsons (with stone) . . 2 „ 

Gooseberries (raw ripe) . . 2 

„ (unripe, stewed) . 10 „ 

Grape Fruit . . . . 3£ „ 

Grapes . . . . 1 „ 

Greengage (with Btone) . . 11 „ 

Melon . . . . 3| „ 

Oranges . . . . 2 „ 

Peaches (with atone) . . 2 „ 

Pears . . . . 2 „ 

Pineapple (fresh) . . . „ 

„ (tinned) . . 1 „ 

Plums (with stone) . . 2 „ 

Raspberries . . . . 3 „ 

Red or Black Currants . . 3$ „ 

Strawberries . . . 3 ,. 

Tomatoes . . . . 6 „ 

Jam or Marmalade . . £ „ 

C. NUTS 

Almonds . . . , 1 oz 

Chestnuts . . . . | „ 

Hazel Nuts . . . . 1J „ 

Walnuts . . ll ,, 

D. STARCHY FOODS 
Milk . . . . 31 oz. 

Bread . . . . | „ 

Dry Oatmeal . . . £ „ 

Force or Cornflakes . . | „ 

Rice .... 1 ?» 

Plain Biscuit . . . £ „ 


The following contain little or no carbohydrate : 

Tea Lemon Juice Meat Extract Vinegar 

Coffee Soda Water Gravy Soup Saccharine 

TABLE 2-PROTEIN AND FAT 

The following articles of food contain approximately 6-5 to 7-0 g. protein, and 6-5 
to 7-0 g fat, and may be substituted for each other without causing serious error: 

1 oz. Beef. 1 I oz. Rabbit, with the addition of £ oz. 

Butter. 

White Fish, with the addition of 
£ oz. Butter. 

Ham. 

Cheese. 

Bacon, but J oz. Butter should be 
deducted from the Butter ration. 
Bread. 

Milk . 

1 oz. Butter. 


1 
1 
1 .. 
li„ 
1 
1 

1 oz 

1” 

* »» 

1 „ 
} g. 


Mutton. 

Pork 

Lamb. 

Tripe 

Veal. 

Sardines. 

Salt Herring. 
Salmon. 

Chicken with the 
Butter. 

Protein = 

Carbohydrate = 
Fat 

Aloohol 


addition of £ oz. 


1 

1 „ 

I F, 

II „ 

2J„ 

6 „ 


Fat, 5 oz. cream= 


4-1 Calories. 
4-1 
9-3 
7 


6-25 g. Protein 
1 kg- , , 

30 g. or eubio centi- 
metres (c.c.) 


=1 g. Nitrogen. 
=2-2 lb. 

= 1 oz. 


A patient at rest requires 25 calories per kilo body-weight per 24 hours, approxi- 
mately 1 calorie per kilo per hour. 
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DISEASES OF METABOLISM 


Some patients do not recognise the signs of hypoglycemia and become 
unconscious or have epileptiform fits. They may be helped by a chance 
from the quick-acting insulin to one of the slow-acting insulins, or vice 
If this procedure fails it is essential to reduce the dose of insulin 


versa. 


and allow a little glycosuria to occur before each dose of insulin but the 
urine passed between 1 and 5 p.m. should be free from sugar. It is important 
to discover the level of the threshold of the kidney in these cases, as the 
glycosuria may be due to the low threshold and not to a high blood sugar. 

The New Insulins . — Intensive research work on the properties and pre- 
paration of insulin has resulted in three new preparations : Protamine insulin 
(trade name Delay), introduced by Hagedorn ; protamine insulin with zinc, 
prepared by Scott ; and globin insulin with zinc. The protamine insulins 
are milky suspensions, but globin insulin is a clear solution. Protamine 
insulin has no immediate effect on the blood sugar, but begins to work after 
4. hours or so, and its effect lasts for 8 to 12 hours. Protamine insulin with 
zinc does not have any effect for the first 8 to 12 hours, but it continues to 
act for 24 to 28 hours. Globin insulin begins to act a little sooner than 
protamine zinc insulin, but otherwise its action is very similar. The pro- 
tamine insulin with zinc and globin insulin either alone or in combination 
with ordinary insulin, will often control the blood Bugar by means of only 
one injection in the morning. If a patient is well balanced on 20 units in 
the morning and 16 units at night, the change should be made to 20 units 
of ordinary and 12 units of protamine insulin with zinc or globin insulin ; 
the reduction of 4 units is necessary to prevent the patient having overdosage, 
as the mixture is more efficacious. The insulins may be mixed in the syringe 
and administered in one injection. The patient is then liable to hypoglycajmia 
at three times in the day — before the midday meal as the result of the ordinary 
insulin, before the evening meal due to the protamine insulin with zinc 
beginning to act, and during the night when it is very active. This last 
reaction may come either early in the night or as late as just before breakfast. 
The amount of carbohydrate should be adjusted to overcome this liability to 
overdosage. An extra 10 or 15 g. should be given at tea-time, before going 
to bed, and before the morning injection of insulin. This will entail an 
increase of between 30 and 45 g. of carbohydrate, but this is usually well 
tolerated in spite of the initial reduction of the dose of insulin. The change 
is facilitated by the estimation of the blood sugar, but it can be achieved 
without this if the urine is tested regularly every 3 hours during the day, 
on walring, and before breakfast is eaten. 


Kules fob Decreasing tee Insulin in Cases or Overdosage 

(1) If there are any signs of overdosage at midday, the dose of ordinary 
insulin should be decreased by 2 units, or if severe by 4 units. 

!2) If there are any signs of overdosage between midday and the evening 
meal, the dose of each insulin should be reduced by 2 units, or it 

severe by 4 units. # • i i 

(3) If there arc any signs of overdosage between the evening meal ant 
the next morning, the dose of protamine zinc or globin insulin 
should be diminished by 2 units, or if severe by 4 units. 
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Rules for Increasing the Dosage of Insulin 

(1) If the urine passed at 8 a.m. contains sugar, it means that the dose 

of protamine zinc or globin insulin was insufficient and should be 
increased by 2 units every third day if necessary. 

(2) If the urine passed at 7 p.m. contains sugar, it means that the dose of 

ordinary insulin was insufficient and should be increased by 2 units 
every third day. 

The proportion of the two kinds of insulin varies, for in some cases equal 
amounts of ordinary and protamine insulin with zinc or globin are needed, 
while in others much ordinary and little protamine, or little or no ordinary 
and much protamine insulin with zinc, are necessary. Some patients can be 
well controlled with the mixture of insulins, and the doses of the insulins 
can be gradually reduced. If the case is difficult to control, the patient 
should be allowed to pass sugar before breakfast and before the evening 
meal. In these cases better results can often be obtained with a mixture of 
protamine (Delay) and ordinary insulin twice daily, as this is equivalent to 
giving four doses of insulin a day. Thus, if a patient is passing much sugar 
at 8 a.m. and yet after 30 units of ordinary insulin has symptoms of hypo- 
glycaemia at midday and again passes much sugar at 7 p.m., he can be helped 
if the dose of ordinary insulin is reduced to 20 units and 10 units of delay 
administered at the same time. This will prevent the hypoglycsemia at midday, 
and also tend to prevent the blood sugar from rising so high at 7 p.m. Similarly, 
if the blood sugar is very low at night and high before breakfast, the evening 
dose is diminished by 10 units and 10 units of delay insulin are given. By 
varying the dose of the two different kinds of insulin it is often possible either 
to control the glycosuria and hypoglycsemia completely, or to lessen con- 
siderably the inconvenience of the attacks of hypoglycsemia. It is not 
.. possible to say which combination of ordinary and delay insulin will be most 
effective, as this can be discovered only by trial and error. Some patients 
need a mixture of both insulins night and morning ; others, delay at night 
and a mixture of the insulins or ordinary only in the morning ; and others, 
either a mixture of the insulins or delay alone at night, and another com- 
bination will be necessary in the morning. 

Further advances with the different kinds of insulin may be expected, 
and the lot of the diabetic patient will consequently be further improved. 

The after-treatment is very important. The patient should be taught as 
much as is possible about the disease and diet, for if he understands the prin- 
ciples concerned, he is much more likely to carry out the treatment correctly. 
He should also be taught to test the urine with Benedict’s solution. If no 
insulin is taken the urine passed after the evening meal should be tested, 
but if insulin is used the urine immediately before the injection in the morning 
or evening should be tested. 

Medicinal treatment . — Many preparations of the pancreas or of herbs 
which can be taken by mouth are extensively advertised. With one excep- 
tion they are all valueless as well as being expensive. Synthalin, 40 mg., 
with decholin, 25 mg., given for 3 days at a time with one day’s rest, has 
a definite though slight action on the glycosuria and glycsemia in many 
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cases. It has the great disadvantage that it often causes toxic effects such 

a ° d It should not be recommended unless 

the patient refuses insulin. Laxatives arc of great importance and tlir> 
necessity of an efficient daily evacuation should be insisted on. Ext. aloes 

gj * nua : . vom -' Sf- 4 * } n P i,J {orm t on® to two at night ; inf. of senna 
pods, ten to thirty ; phenolphthalem gr. 4 to 8 or more in liquid paraffin 
1 11. oz b.d.s., arc the most efficacious ; salines, together with tinct. jnlaprc co 
mm. 30, should only be used in emergencies. General tonics which improve 
the health may be used. Opium used to be of assistance in the late stages 
of the disease, but should not be given nowadays. b 

Complications— Coma.— This requires prompt and energetic treatment 
with large doses of insulin. The patient is sometimes very cold and collapsed, 
and he Bhould be made warm as soon as possible, by means of a hot air bath] 
or, if this is not available, by hot water bottles, as in the treatment of surgical 
shock. The blood sugar is usually high, 300-800 mg. per 100 c.c., and it is 
safe to give 50-100 units of insulin, subcutaneously, as soon as the diagnosis 
is made without waiting for a blood-sugar determination. If the con- 
dition is very grave, the insulin should be given intravenously. If it is not 
possible to estimate the blood sugar, a dose of 50 g. (2 ounces) of dextrose 
should be given by month or by an oesophageal tube, and 50 to 75 units 
of insulin (Fig. 11). If there are no signs of returning consciousness in 3 hours, 
another 50 or 70 units of insulin, together with 50 g. of dextrose in solution, 
should be given. The urine should be collected every 3 hours. If it is 
necessary to pass a catheter, a self-retaining one should be used and the urine 
tested every hour. The urine for the first 3 hours after insulin is certain to 
contain sugar, and if the urine for the 4th to 6th hours contains sugar, it is safe 
to give 30 to 50 units of insulin. If, however, the urine for the 4th to Gth 
hours does not contain sugar, it is dangerous to give any more insulin, unless 
sugar, in the proportion of 4 g. to 1 unit of insulin is given by the mouth or 
intravenously at the same time. If there is any doubt as to whether .the 
patient is recovering, this latter procedure should always be followed. If 
the condition, however, is improving, no insulin should be given until sugar 
reappears in the urine. Water in as large amounts as is possible, cither by 
mouth or by nasal catheter, should be given ; at least 10 ounces each hour 
for some 6 hours. If the condition is gTavc, especially if the patient is vomiting, 
the fluid should always be administered by an intravenous drip. A solution 
of 10 per cent, dextrose in \ normal physiological saline should be given. 
2000-3000 c.c. should be administered in 24 hours if nothing is taken by 
mouth. An estimation of the hmmoglobiu should be made at intervals, m 
order to determine whether sufficient fluid is being given or not. Two ounces 
of castor oil should be given with the first drink, ns these patients arc ncarlv 
always very constipated. In coma the alkali reserve is always much reduced, 
and sodium bicarbonate is of assistance, although the enormous doses which 
were administered before the discovery of insulin should not be given- A 
dose of 12 g. (3 drms.) 600 c.c. of 2 per cent, sodium bicarbonate should be 
given intravenously, or 4 g. bv mouth every 4 hours for 4 dose?. 

Everv patient who has been in coma should be examined most carcfuil } , w 
order to determine whether anv other disease is present. In 7 out o. 9 cases 
admitted to St. BartliolomcwVlIospital in the first year of insulin treatment, 
an acute infection, c.tj. acute otitis media, parotitis, or gangrene of the lung, 
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hould be instituted as soon as 

cause a considerable diminution 
nild degree, it may be sufficient 
to increase the dosage of insulin by 2 or 4 units for some days. The insulin 
must never bo omitted, though half the dose should be given if the patient 
vomits or cannot take food. If, however, the infection is of severe degree, 
it is important that the condition should be adequately treated, so as to 
prevent (1) any danger to life, and (2) any permanent diminution of the 
sugar tolerance. The same procedure should be adopted as in the treatment 
of coma (Fig. 12), but the dose of insulin should be much smaller, unless the 
patient is very ill. Provided the urine is collected in 3 hourly periods and 
tested for sugar, a sufficient dose of insulin may be given with safety every 6 
or 9 hours, and thus the ill-effects of the infection reduced as much as possible. 

Surgical operations were always contra-indicated before insulin was 


was present. The appropriate treatment s 
possible. 

Acute infections, such as influenza, usually 
of the sugar tolerance. If the infection is of \ 
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Fio. 12. — Figure showing how an adequato dose of insulin can be arrived at by 
testing the urine in a patient in diabetio coma. 


known, but they may now be carried out, provided certain precautions are 
observed. The patient’s blood sugar should be reduced to normal, provided 
that there is time to achieve this. Gas and oxygen, local or spinal or intra- 
venous anaesthetics cause no ill-effects. Neither ether nor chloroform should 
ever be given alone, but the former may be given with gas and oyxgen, if deep 
anaesthesia is required, but as little as possible should be used. Fifty g. (2 oz.) 
of sugar, together with 16 units of insulin (1 unit to 4 g.), should be adminis- 
tered about 2 hours before the operation, in order to have plenty of sugar and 
insulin in the body at the time of operation. If the patient is having insulin 
and a diet containing 150 g. of carbohydrate, and the diabetic condition is 
under good control, the usual dose of insulin should be given four hours 
before the operation and 2 oz. of sugar half an hour later. If the diabetic 
condition is badly controlled, the operation should be delayed if possible, 
but in an emergency the dose of insulin should be increased by an extra 8-12 
units, and special care must be taken after the operation, and estimations 
of the blood sugar should be made more frequently. After the operation the 
appropriate diet for the surgical disease, together with adequate amounts of 
insulin, should bo given for the first few days, but as soon as possible the 
usual diabetic diet should be given and the blood sugar controlled again. If 
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' P^oancy occurs it should not be terminated unless there arc other com- 

Renal Glycosuria 

This is an uncommon condition which is apt to occur in several members 
ol a family. Although the blood sugar lies within normal limits destro^ 
may be present in the urine, either throughout the day or onlv after a 
carbohydrate meal. The sugar is usually small in amount, i.c. "less than 
10 g. per diem, but several cases are reported in which 20 to 30 g. were 
excreted in the day. The amount of sugar in the diet lias little influence 
on the total sugar excretion. The diagnosis should only be made after 
a series of observations. A complete test of the sugar tolerance with a 
dose of 50 g. of sugar should be made when the patient is eating plenty of 
carbohydrate food and the urine contains no acetone bodies. Estimations of 
the blood sugar should be made at intervals of half an hour for 2 to 3 hours 
after the dose of sugar, and the amount of sugar excreted in the urine should 
be estimated. If sugar is present in the urine, although the blood sugar does 
not rise above 180 mg. per 300 c.c. at the end of 30 minutes and has returned 
to the normal level after 2 hours, the patient probably belongs to the renal 
glycosuria class. 

The prognosis is good, and no treatment is required once the diagnosis is 
made. It is wiser to treat all doubtful cases with moderate restriction of the 
carbohydrate ration (150 g.) and to repeat the sugar tolerance test in 1 to 3 
months’ time. Very little harm can be done by this procedure, while much 
damage can be done if a case of true diabetes is treated with no dietetic 
restrictions (Salomon, Graham). 

The Lag or Steeple Curve 

In some cases the blood sugar rises to 250 mg. per 100 c.c. after 30 minutes, 
but returns to 200 mg. after GO minutes and to less than 130 mg. in 90-120 
minutes. Sugar is excreted in the urine in the first and second hours. This 
is also considered an innocent curve, has a good prognosis, and requires no 
treatment. Patients with renal glycosuria or lag curves arc as liable, but no 
more liable than anyone else to develop diabetes in the future. 

L.evulosuiua 

Ltevulosuria is a sign of some derangement of the liver and should direct 
attention to that organ. Slight reduction of carbohydrates and of fruits is 
usually sufficient to check it. 


Lactosurta 

This occurs (1) during lactation, (2) when suckling suddenly ceases, and 
(3) in breast-fed infants with enteritis. 

Pentosuria 

This is a rare occurrence. Many of the patients are Jews. Of 7 cates 
3 were Jcw6, 2 Greeks, and 2 English (Cammidge). 
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Spontaneous Hypoglycasmia 

Synonym. — Hyperinsulin, 

etiology and Physiology. — Tumours of the Islands of Langerhan are 
very rare and may be either innocent or malignant. They produce excess of 
insulin and therefore cause hypoglycemia. The onset is insidious and the 
patients complain of hunger, weakness, sweating and shaky hands. These 
attacks usually occur some hours after a meal, and especially when the next 
meal is delayed. The symptoms are always relieved at once by sugar or a 
starchy meal. The attacks gradually become worse with much sweating and 
tremor; the patients may become very anxious or excited and resemble 
“ drunk ” people. Attacks of severe abdominal pain may occur and explora- 
tory laparotomies have been performed without benefit. They also have 
epileptiform convulsions and become unconscious so that a diagnosis of 
epilepsy or cerebral tumour may be made. 

Diagnosis. — This is often made by the patient who discovers that the 
Bymptoms are relieved by the taking of sugar, but if not, the correct diagnosis 
may be delayed for a long time. If the patient is unconscious the blood 
sugar will be 25 mg. per 100 c.c. or less which clinches the diagnosis. If, 
however, the symptoms suggest the diagnosis, a sugar tolerance test should 
be performed. The fasting value of the blood sugar is always 50 mg. or less 
per 100 c.c. and after 30 and 60 minutes may not rise above 120 mg. and 
soon returns to 50 mg. and may gradually decrease below this figure ; some 
4 or 6 hours after the sugar the patient may then develop the typical symptoms 
and become unconscious with a very low blood sugar. 

A blood sugar curve of this type is diagnostic of a tumour, but many 
patients have the mild symptoms of hypoglycsemia without any tumour being 
present. The sugar tolerance curve in these cases is quite different in character. 
The fasting value is usually higher than 70 mg. per 100 c.c. and the blood 
sugar may rise in 30 or 60 minutes to over 200 mg. per 100 c.c. and then fall 
very slowly. Mild symptoms may develop when the blood sugar is still over 
100 mg. and the blood sugar does not fall below 70 mg. per 100 c.c. Glyco- 
suria may occur during the first one or two hours owing to the blood sugar 
being above the threshold of the kidney for sugar. This type of hypoglycsemia 
is not due to a tumour of the Island, but is believed to be due to some disorder 
of the liver. Functional Hypoglycsemia. 

Treatment. — The mild symptoms are readily relieved by sugar or 
starchy food, but if a tumour is present and growing in size the amount of 
sugar necessary to relieve the symptoms increases and must be given many 
times in the day and the patient must be awakened once or twice at night 
in order to prevent attacks. When the diagnosis is well established the 
tumour should be removed. The operation may be very easy as the tumour 
may be readily felt when the pancreas is exposed, but it may be behind the 
head or even outside the pancreas. If a tumour cannot be found in a proven 
case the whole pancreas should be removed in either one or two stages. When 
the tumour is found or the whole pancreas removed the improvement in the 
condition is dramatic, though if the tumour is an adenocarcinoma and has 
disseminated to the liver, etc., the symptoms may recur. 

If the sugar tolerance curve negatives the diagnosis of a tumour the diet 



458 


DISEASES OF METABOLISM 


l°l d be *£***"» containing a high protein content. 100-120 ri in 
the day and the carbohydrate reduced to 100 g. or less. This tnav be 

threftimP^^^^vT’v tions , ° f insdin 10 or even 20 unit* 

three times a day which should cause hypoglycemia mav completelv relieve 

the attacks and can later on be gradually reduced and then given ud It is 
most important not to operate on this type of case. r 


GOUT 

A disease in which there is a disturbance of the purin metabolism and nr. 
increase of uric acid in the blood. The clinical sign is an attack of acute 

arthritis with a deposition of sodium binrate in and about the joints. 

AEtiology . — Predisposing causes. — Gout is much commoner among 
certain races, e.g. the English and German. It is very uncommon among 
native races. It does not follow, however, that this is* a racial peculiarity. 
It is much commoner in temperate than in tropical climates, but it is unlikely 
that the climate plays any part in the causation of the disease. The evidence 
in favour of gout being an hereditary disease is very strong, as a history of 
a gouty ancestry can be obtained in 50 to 80 per cent, of the cases.* A 
history of gout in the family was obtained in 75 per cent, of well-to-do 
patients and in 50 per cent, of hospital patients (A. B. Garrod). This evi- 
dence suggests that the disease is chiefly hereditary but may be acquired. It 
is not the disease which is inherited, but only the predisposition to it, and 
the disease may lie latent until it is evoked by other causes (Llewellyn). 
It is a disease of middle life — between the age3 of 35 and 50 — but it may 
occur much younger, even in schoolboys who have a strong hereditary taint. 
The malady is very much more common in men than in women. Women 
form only 5 to 20 per cent, of the patients in most statistical tables. 

Exciting causes . — Food plays a part in the causation of the disease, but 
it is rather the quality than the quantity which matters. Meat and the 
purin bodies in tea, etc., probably have little effect, but sweetbreads, liver, 
kidneys, fish roes, tripe may be actively harmful. Spirits have little effect, 
and gout is almost unkn own in Scotland. Beer is much more potent and 
is probably partly responsible for the prevalence of gout in England and 
Germany. The strong wines like port and sherry, and the red wines such as 
Burgundy and claret, are also probably responsible for much gout among 
the well-to-do classes, and champagne has a bad reputation. The light 
white wines like Graves and hock and cider are less evil. Gout was formerh 
very common among lead workers in England, and it seems to be a concomitant 
cause. Trauma plavs a great part in the causation of the acute attack. 
The big toe may be affected so frequently because of the pressure of the boot. 
An injured joint may be the seat of the first attack of gout. Syringing 
ear of a gouty patient for cerumen was followed by on acute attack in the 
external auditory meatus (A. E. Garrod). Local sources of in ec ion arc 
very common among gouty patients, c.g. septic gums and tonsils. - 

used to be called gouty manifestations, but Llewellyn tbm.rs that t.iC_> 

be responsible for causing the attack of gout. , . , ... 

Physiology and Pathology. — The fact thatEodinm biuratc was depositc 
in and around the joints suggested that uric acid played an v-senmi par 
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in the causation of gout. After A. B. Garrod had demonstrated by means 
of his thread test that the blood of gouty patients contained uric acid in 
abnormal quantities the hypothesis seemed to be proved. The problem is, 
however, not so simple as was thought at first. 

The uric acid which is excreted in the urine of healthy people on an 
ordinary mixed diet comes from two sources, exogenous and endogenous. 
When all the exogenous sources of uric acid, e.g. meat, fish, sweetbread, tea 
and coffee, etc., are removed from the diet the output sinks to a level of 
0*5 to 0*7 g. per day. The amount is fairly constant for each individual. 
If all proteins are removed from the diet, the endogenous uric acid output 
falls to a lower level than before (Folin). The removal of carbohydrates 
and a reduction of the caloric value of the diet also cause a decrease in the 
endogenous uric acid output to the lower level (Graham and Poulton). The 
endogenous uric acid output is believed to come from the breakdown of the 
cell nuclei of the body, i.e. wear-and-tear, but it can also be synthesised 
from histidin and arginin (Hopkins and Ackroyd). When the exogenous 
purins are eaten, or when uric acid is injected, there is an increase in the uric 
acid output, but the whole of the uric acid is not excreted in one day. If 
cinchophen is given at the same time, the excretion-rate of the uric acid is 
increased. 

The blood always contains uric acid, and the limits of normal variation 
in health are 1 to 3 mg. per 100 c.c. The total uric acid in the blood of 
a man weighing 10 st. 3 lb. or 65 kilos would be 50 to 150 mg., assuming 
that the blood constitutes x Vth of the body-weight, i.e. 5000 c.c. 

In cases of gout there is usually a considerable increase in the amount of 
uric acid in the blood. Before an attack the blood may contain 4 to 6 mg. 
of uric acid per cent., though occasionally between the attacks there may be 
only a slight increase. The uric acid may also be increased in some people 
who have never had gout ; as, in leukaemia, where there is a great destruc- 
tion of leucocytes, and in cases of renal failure. The increase in the 
uric acid in the blood is, therefore, not pathognomonic of gout, although it is 
extremely suggestive of it. 

In gout the output of uric acid varies widely. It may be quite small in 
amount, less than 0-20 g. per day, or it may be equal to that excreted by 
healthy people. Before the attack of gout it is usually very small in amount, 
but the paroxysm always causes a great increase in the output for a few 
days only. When purin bodies are eaten by a gouty patient, or if uric acid 
is injected, there is great delay in the excretion of uric acid. If cinchophen 
is given at the same time, the uric acid is excreted much more quickly. 
The diminution in the uric acid output may be due to an increased destruc- 
tion in the body or to its retention by the kidneys. There is no evidence 
of increased destruction in the body, as the blood of a patient before an 
attack may contain 4 to 6 mg. of uric acid per 100 c.c. This suggests that 
the uric acid is retained by the kidneys. When cinchophen is given to a patient 
whose blood cont ains 4 to 5 mg. per 100 c.c. uric acid there is a great increase 
in the uric acid output and a decrease in the uric acid in the blood (Bolin 
and Lyman). The “ extra ” urio acid excreted in 6 days (Fig. 12) was 1*9 
g-, while the blood uric acid decreased from 4-5 mg. to 2*9 mg. per cent. 
The " extra ” uric acid must come from the uric acid in the body fluids, as 
the blood does not contain enough uric acid (Graham) (Fig. 13). 
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The evidence points to the view that although gout cannot enV in 
Sr C ““ °"° “ d in ,he blowi T* “* B not 

“ sen i? l “ l c, '™s c the deposition of uric acid ns sodium binr.il. in 
The Bodium bmratc .appears to be plastered over the surface 
of the cartilage, but on microscopical examination it is seen that there is a 
layer of cartilage over the deposit, which is always interstitial The de* 
posits may be quite small or enormous. In many cases the structure of 
the bones is destroyed and replaced by sodium biurate. The ligaments 
tendon sheaths and burs® are also infiltrated. The big toe joints may 
contain sodium biurate, although the patient has never had an acute attack 
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of gout. The skin covering a tophaceous deposit may ulcerate and break- 
down, and email masses of sodium biurato may be discharged (chalky gout). 

Tophi . — Sodium biurate is also deposited in the cartilage of the car, 
especially in the outer margin of the pinna. The tophi appear as white 
nodules, and uric acid crystals can be recovered from them, which also give 
the murexide test and a blue colour with Folin’s phospho-tungstio reagent. 

The kidneys . — An uratic deposit may occur in the pyramids. Borman 
Moore found it in 12 out of 80 cases. Well-marked changes of chronic 

interstitial nephritis are often found. ... , 

Symptoms.— The earliest sign of gout is sometimes the deposition ot 
sodium biurate in the cartilage of the car (tophus). Thisstageusually passes un 
noticed, but is sometimes accompanied by an intolerable itching or tenderness. 
Acute gout . — The first attack of “classical” gout usually occurs at 
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night. There may have been a few preliminary symptoms, such as dyspepsia, 
slight pain in the hands, and irritability of temper, but the patient goes to 
bed feeling well. “ The patient suddenly wakes with pain, more or less 
intense, in the ball of one great toe, frequently accompanied with a slight 
shivering ; the pain in the toe gradually increases and is attended with a 
sensation of burning, throbbing, together with great tension and stiffness ; 
heat of skin and other symptoms of febrile disturbance usually follow the 
shivering, accompanied with a considerable degree of restlessness ” (A. B. 
Garrod). The temperature is raised to 101° or 102° F., but after a few 
hours the patient begins to sweat and finally falls asleep. “ In the morning 
the toe is swollen, the skin shiny, tense and dark red, and the whole joint 
is extremely painful ” (A. B. Garrod). Usually the acute pain lessens in 
the daytime, but returns with great violence in the night hours. The 
temperature remains high and the temper of the patient is irascible in the 
extreme. The attack may last many days or pass away in two days. When 
the attack is ceasing “ the inflamed joint becomes less intense and swollen, 
and pitting is readily produced on pressure ” (A. B. Garrod). The attack may 
spread from the great toe to the other joints of the tarsus or to other joints 
of the body. The first joint of the big toe is most commonly affected. The 
ankles, knees and small joints of the hand and wrists are next in the order 
of frequency. 

During the attack there may be a considerable degree of leucocytosis, 
20,000 to 25,000, and all but 2000 to 3000 are polymorpho-nuclear cells as 
the lymphocytes and other cells are unaltered by gout. The uric acid output, 
which was low before, is greatly increased for a few days. Sodium biurate 
is deposited in the cartilage of the joint and head of the bone, but the swelling 
and stiffness may eventually disappear completely. The acute attack may 
be complicated by a severe gastro-intestinal disturbance which may be 
fatal. There may be other symptoms, such as dyspnoea, delirium and coma, 
but these are probably due to a coincident uraemia. Phlebitis of the veins 
of the limb may be a complication of an acute attack. 

After the attack, whether aB the result of illness or as a consequence of 
the. simple living which the patient has endured, the general health of the 
patient is much improved. The attack usually follows in the spring and 
autumn. The second attack may follow at once, or may be delayed for 
many years. 

Chronic gout . — After several attacks the joint does not recover completely. 
The deposits of urates occur in the ligament and capsule, as well as in the 
articular cartilages and boneB. The joint, therefore, becomes swollen and 
irregular in its shape. The urate is especially deposited in the bursae about 
the joints. In the advanced stages the skin over the uratic deposits breaks 
down and masses of chalky material are extruded, and the wounds heal with 
difficulty. The general health of the patient suffers after several attacks 
and does not recover completely. Dyspepsia is complained of, and the 
patient may show signs of high blood-pressure and arterial disease. The 
nrine is increased in amount, and may contain albumin and casts. 

Irregular gout . — Almost any symptom or physical sign which occurred 
in a person who was of a gouty disposition was formerly ascribed to gout. 
Cnt&neous eruptions, such as eczema, gastro-intestinal disorders, cardio- 
vasular symptoms and pericarditis, headache, migraine and neuralgia, were 
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all thought to be gouty. A gouty patient may develop any of these diseases, 
but the belief that there is a general type due to gout is now regarded as 
unfounded. The urine is usually acid, and on cooling often deposits uric 
acid crystals. This does not mean that there is an excess of uric acid in 
the urine, but that the urine is too acid to keep the uric acid in solution. 
On heating the urine the urates are re-dissolved. Gouty persons may suffer 
from calculi. Glycosuria occurs in Borne cases, but usually responds readily 
to treatment. Albuminuria and casts are present when the kidneys are also 
affected. Elderly persons often suffer from chronic bronchitis. Gout has 
been accused of rendering patients more disposed to iritis, retinitis and glau- 
coma. It is possible that iritis and retinitis have a gouty basis though they 
may arise independently. 

Diagnosis. — The diagnosis in a case of classical gout, with recurring 
attacks of arthritis in the toe or tarsus, is easy, especially if the patient 
comes of a gouty stock or indulges in good food and drink. The presence of 
tophi is proof positive that the patient is a subject of gout. Tophi must 
be distinguished from Woolner’s tip, fibroid nodules and sebaceous cysts, 
and in cases of doubt an examination should be made for the crystals of 
sodium biurate with the microscope, and for uric acid with the murexide 
test or Folin’s phospho-tungstic reagent. The blood Bhould be examined for 
uric acid in all cases of doubt, and if more than 3 mg. per cent, are found 
the case is probably one of gout ; it may be normal in amount just after an 
acute attack. It must be remembered, however, that the uric acid in the 
blood is increased in cases of chronic interstitial nephritis. While it is certain 
that gout does not occur in the absence of an increase of uric acid in the blood, 
the presence of excess of uric acid in the blood does not exclude the presence 
of other diseases. 

Classical gout is much less common than it was, and the modem tendency 
is to overlook the disease. In the Bevere cases of gout in which the joints are 
severely damaged, the X-ray appearances are very str iki ng (Fig. 141. The 
negative shows dark areas where the sodium biurate is deposited in large 
amounts and replaces bone or cartilage, since sodium biurate is not opaque, 
like the calcium ion. In the less severe cases there may be — (1) lipping at 
the articular margins ; (2) a localised atrophy of the bone ; (3) a narrowing 
of the joint space. These changes occur in other kinds of arthritis and are 
in no way characteristic of gouty arthritis (Llewellyn). 

Prognosis. — If a patient has once had an attack of gout he will 
always be liable to another attack, unless he alters his way of living. The 
frequency and severity of the attacks can be modified by treatment. The 
prospect of long life depend upon the state of the heart, arteries and kidneys. 

Treatment. — Dietetic . — In perhaps no other disease have a greater 
number of dietetic fads been recommended. The total quantity of the 
food should be kept within reasonable limits, and civic dinners should be 
avoided. The meals should be simple but attractive. There is little difference 
between the different kinds of meat, except that for those who have dyspepsia 
chicken is more easily tolerated than beef and mutton. There is no need 
to deprive the patient of sugar, which is a common fad, or of starchy 
food, but they should be eaten in moderation. The same is true of fat. 
Some gouty persons are much too stout, and a reduction of weight is 
beneficial. 
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be avoided, as the uric acid which is formed from the 2 ? 

punn is excreted more slowly by the gouty patient than by the heMthyone! 


The Pobxx Content op Various Foods (R. a. McCakoe) 


Material 
(All cooked) 


Brains .... 
Mutton (general average) 
Pisb ( „ „ ) 

Pork ( „ „ ) 

Beef ( „ „ ) 

Birds { ., ) 


Hearts ..... 
Cod roe (hard) 

Livers and IddnevB 
Herring (no roes) . 

Smelts ..... 

Sprats 

Sardines .... 
Whitebait .... 
Throatbreads, Sweetbreads, etc. 
Herring roe (soft) . 


Purin Nitrogen mg.--. net 100 c 


oas.) of Edible FcoJ 



rag. 



33 



63 



65 



69 



81 



94 



116 



120 



140 



150 



168 



180 



234 



323 



426 
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Attacks of gout have followed very quickly after eating sweetbreads ami 
after the administration of purins for experimental purposes. The fruits 
and vegetables which contain an excess of oxalates, t.c, strawberries, 
rhubarb, spinach and asparagus, should be forbidden if oxaluria is 
present. 

Heavy beers, strong wines like port and sherry, all red wines, and also 
champagne, should be forbidden for gouty patients. The white wines, like 
Graves and hock, may be allowed in moderation if especially desired. If 
drunk in moderate amount and well diluted, whisky is probably the least 
harmful beverage. Mineral waters may be of considerable benefit to goutv 
persons. Their mode of action is uncertain, but is probably due not so much 
to the ingredients of the waters as to the amount of water drunk, the simple and 
restricted diet, and the regular and supervised life which the patient leads 
at a spa. Hot baths and douches are of assistance in aiding the recovery of 
stiff joints. The waters of Buxton and Bath in England, Vichy, Aix-les* 
Bains and Confcrcxcville in France, Wildbad and Homburg in Germany, 
Carlsbad and Marienbad in Moravia, and Saratoga, Bedford and white 
Sulphur in America, are the best known. . 

Local . — During the acute attack the joint should be covered with cotton- 
wool, placed on a pillow, and the bedclothes raised by means of a cradle. 
Hot fomentations or cold lotio plumbi c. opio may be applied. 

Internal . — The treatment should be started with o purgative, and calomel 
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is recommended. Colchicum is specific for the acute attacks. The pain is 
usually relieved quite quickly, and the redness of the skin and swelling of 
the joint subside. Fifteen to 30 minims of the tincture in an alkaline mix ture 
should be administered every 4 hours. The drug may cause vomiting or 
purgation, and its action must be carefully watched. Its mode of action is 
quite unknown, and it is of no value in averting an attack. Cinchophen 
(Trade names : atophan, agotan, phenoquin, quinophan) is useless in relieving 
the pain of an acute attack, but it is most useful in averting attacks. It is 
given in tablet form, gr. 15 three times a day for 1, 2 or 3 days consecutively 
in each week and should never be given continuously. It increases the 
output of uric acid in the urine and decreases the amount of uric acid in the 
blood, and thus prevents the continuous accumulation of uric acid in the 
body. The drug may, however, produce unpleasant symptoms, such as 
urticaria, dyspepsia and jaundice. The complication of jaundice may be a 
very serious matter, for acute yellow atrophy of the liver may develop and 
death ensue. These toxic effects have usually, but not always, occurred : 
(1) when the drug has been given continuously, i.e. without an intermission 
of 4 to 5 days between the courses ; and (2) when its administration has been 
continued after minor symptoms of toxic action have appeared. The results 
of the treatment of undoubted cases of gout with cinchophen are so good that 
its toxic action is most unfortunate. It would seem that its use should be 
restricted to the treatment of gout, and only given in short courses each 
week and discontinued at the first indication of intolerance. Further, as 
soon as the acute joint condition has passed, the dosage should be reduced 
to 15 gr. twice a day, one day each week for 2 to 3 months. In a long- 
standing case, it should then be given once a month, or once in 3 months 
for an indefinite period. Aspirin and sodium salicylate have a similar action 
to cinchophen and may be used instead of it. Aspirin gr. 10 with glycine 
gr. 20, is given three times a day for one or two days each week in the chronic 
case, or more frequently if an attack is threatening ; it is not so efficacious as 
cinchophen, but is unlikely to cause any complications. 

The general health of the patient must be attended to and all causes of 
sepsis should be removed. Radiant heat and massage are very useful for 
restoring the movements of a crippled joint. 


OBESITY 

Obesity is a condition in which there is an excessive amount of body fat. 

^Etiology. — Certain races are more prone to become fat than others, e.g. 
the Dutch, South Germans, South Italians, Maltese, Hebrews, the natives 
of India and Ceylon, and some African races. A clear history of heredity was 
obtained by Futcher in 60 per cent, of his cases. Obesity may develop at 
almost any age, but it is more likely to occur at certain ages : in babies, in 
children at puberty, in men after the age of 40, and in women during preg- 
nancy or after the menopause. It is commoner among females than males. 

Pathology. — The deposit of fat indicates that the caloric value of 
the diet is in excess of the individual’s needs. This may be due to the 
large amount of food which is eaten, or to a small energy consumption in 
the body. Some fat people have a very large appetite and eat much 
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of exercise -which is taken has a great influence on the amount of fat whichls 
deposited. Thus, a patient who is lying in bed will gain in weight on a din 
winch contains less caloric value than that which he eats when he is un 
and about. Although many cases of obesity are easily explained on the 
above^ grounds, there are many instances which cannot he explained so 

The investigations of the basal metabolism help us to understand many of 
these cases. The amount of oxygen which is burnt depends on the state of 
the patient. More combustion of oxygen takes place when the patient is 
taking exercise than when he is at rest, and when he has a meal than after a 
short fast. The metabolism of the resting, fasting individual is termed the 
basal metabolism. This is expressed in cubic centimetres of oxygen per 
minute per square metre of body surface. The basal metabolism (p. 431) is 
lower for adults than for children, and gradually decreases with each decade. 
It is lower for females than males. The basal metabolism can be altered by 
prolonged undemutrition and by the influence of the ductless glands. One of 
the results of underfeeding is a lowering of the basal metabolism, but the 
oxygen consumption of such a patient during exercise is unaltered. The action 
of the thyroid gland on the basal metabolism has been carefully studied, ns 
there are two clinical conditions in which the thyroid plays an important 
part, namely, (1) in hypothyroidism, and (2) hyperthyroidism. In the first, 
the patients, among other symptoms, tend to increase in weight, and the basal 
metabolism in these cases is much lower than usual. In the Bccond, one of 
the prominent complications is the rapid loss of weight which occurs, and the 
basal metabolism is much increased in these cases, and can be increased by 
giving thyroid extract and decreased by removal of large portions of the gland. 
When the basal metabolism is low, it is clear that the patient will tend to get 
fat, although he is eating less food than a patient whose basal metabolism is 
high. These experiments help us to understand many cases of obesity. 

The action of the other ductless glands is not so well understood. "When 
ihe posterior lobe of the pituitary gland is damaged by a tumour, considerable 
changes take place in the metabolism. The patients grow fat, and the fat 
is deposited in lie characteristic feminine situations, i.c. the breasts and 
hips in male and female patients (Froldich’s syndrome). When the anterior 
lobe is removed in dogs there is an increase in the weight of the animal 
(Cushing). Tumours of the adrenal cortex arc associated with obesity and 
lesions of the hypothalamus may also be responsible. # 

The sex glands have a considerable influence on the metabolism. When 
the glandB develop at puberty there may be an increase or decrease in the 
fatty deposits. The female lays down fat around the breasts and hips, 
and assumes the characteristic feminine form. Removal of the testicles, as in 
eunuchs, usually causes an increase in the body-weight. During a pregnanev 
women often grow stout long before .they lmvo to restrict their normal 
activities, while after the pregnancy is terminated, the patient may lose 
weight, and recover her figure. At the menopause many women tend to 
become stout and men usually get fat if castrated. 

In obesity the fat is deposited in the subcutaneous tissues, the great 
omentum, mesentery, and around all the organs, such as the heart ana 
kidneys. 
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Symptoms. — The presence of large deposits of fat limits the activities of 
the patients and destroys their good looks. Many of the patients feel well, 
but some complain of difficulty in moving about, because of their great b ulk. 
Others complain of shortness of breath on the least exertion and may suffer 
from cardiac failure. Some of the patients are anaemic. Eczema may occur 
on those parts of the skin which touch each other. Diabetes mellitus occurs 
more frequently if patients are over weight. 

Treatment. — Dietetic . — If the patient has only gained a little weight, 
moderate restriction of the carbohydrate and fat of the diet, together with 
an increase of exercise, may be sufficient. This is the basis of the well- 
known Banting cure. When the obesity is considerable, more drastic 
treatment is necessary if the patient really wishes to lose weight. The 
treatment may be started in two ways. (1) With a fast day, when the 
patient should stay in bed. Tea and coffee, with milk and sugar, and gravy 
soups may be taken in any quantity. The fast day will often cause an 
initial drop of 1 or 2 lb. in weight and also a reduction in the size of the 
patient’s appetite. The fast day should be repeated once a week, and after 
a few times the patient need not stay in bed. (2) With a fruit day. A 
sufficient amount of fruit and vegetables is taken to provide 80 g. of 
carbohydrate (see Food-Tables, p. 451). The fruit day causes less dis- 
comfort than a fast day, partly because of the bulk of the food eaten and 
partly because the carbohydrate maintains the blood sugar at the normal 
level, and so prevents the formation of acetone bodies. The patient will 
be more willing to repeat a fruit day than a fast day once or twice a week. 

The three components of the diet, i.e. fat, carbohydrate, and protein, 
should be reduced in different proportions. The fat should be reduced as 
much as possible, because it has a very high caloric value and the patient 
has already an excess of fat in his body. Butter, cream, the fat of meat, 
and especially that of ham and bacon, should be avoided. Chicken is better 
than mutton or beef, as it contains less fat, while white fish contains no fat. 
The carbohydrates should be considerably reduced, but this must be done 
cautiously ; for many patients are made miserable, complaining of lassitude 
and extreme hunger if less than 100 g. of carbohydrate are given. This is 
probably due to the blood sugar being too low, since these symptoms occur 
as a result of an overdose of insulin (p. 440). The protein should be reduced 
least of all, for its combustion causes an increase in the metabolism of the 
body — the specific dynamic action of proteins. The total caloric value of 
the diet may have to be reduced to 1500 calories (carbohydrate (C), 150 g. ; 
protein (P), 70 g.; fat (F), 64 g.) ; 1000 calories (C, 100 g. ; P,70g.; F,32g.); 
500 calories (C, 60 g. ; P, 40 g. ; F, 10 g.) (see Table of Food Values) before 
the patient begins to lose weight. The protein should be given in two meals 
only, or if very small amounts are allowed, in one meal, since it is better to 
make two or one good meal rather than three poor meals. The other meals 
should consist of starchy foods, fruit vegetables, and salads. The weight 
should not be decreased too rapidly. When the fat in the diet is small in 
amount the patient will suffer from a lack of vitamins A and D. This should 
be given in the form of radiostoleum, or adexolin, min. 3 once daily. A 
decrease of 1 to 2 lb. a week and 7 to 8 lb. a month is sufficient. The treat- 
ment should be persevered with until the patient’s weight is about the average 
for the height and age. The natient should be encouraged to take more 
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exercise, but this should stop short of inducing undue shortness of breath. 
.Physical drill and massage are of considerable assistance in increadnc the 
energy needs of the body Care should be taken not to eat more than usual 
after exercise, for this roll neutralise any good effects of the exercise 4 
daily tepid bath (60 -70° F.) for 30 minutes Trill often aid the loss of weight 
Thyroid has been used in the past rather indiscriminately, as it increases 
the basal metabob'sm. If the patient has a low metabolic rate (BUB) 
it should be prescribed ; but if the B.M.E. is already normal, it mar cause 
harm. The usual dose is 1 to 2 gr. twice daily. A careful watch should be 
kept for the onset of tachycardia, tremor, sweating, and glycosuria. When 
the B.M.R. is raised, more insulin has to be provided, and an elderly patient 
with a low sugar tolerance may develop glycosuria and have the symptoms 
of diabetes mellitus as the result of the administration of thyroid. 


LIPODYSTROPHIA PROGRESSIVA 

This is a rare condition, in which the subcutaneous tissues of the upper 
part of the body lose their fat, while those of the lower half remain un- 
changed. 

/Etiology. — -Females are affected more often than males. The cause of 
the condition is quite unknown. 

Symptoms.— The patient feels perfectly well, but complains that the 
appearance of the face has altered, having become much thinner. The 
arms and trunk may also bo similarly affected. The condition starts in the 
face and gradually descends to the arms and trunk. The legs are usually 
unaffected. On examination, the skin can be picked up easily and it is 
obvious that there is no fat in the subcutaneous tissues. The malar bones 
are very prominent. The whole appearance of the patient suggests a severe 
wasting disease. The breast and mons veneris in females arc usually 
unaffected. 

Course. — The condition progresses slowly. 

Diagnosis. — T his is made by comparing the subcutaneous tissues of the 
upper half of the body with those of the lower. The presence of a severo 
wasting disease must of course be carefully excluded. 

Treatment. — Nothing is known which has any effect on the condition. 
The patient should bo assured that no serious disease is present. 


THE LIPOMATOSES 

/Etiology.— This is unknown, but changes both in the thyroid and 
pituitary have been described. 

The main types of the disease arc : , 

1. Adoposis dolorosa {Dcrcum’s Disease ). 1 — This syndrome is much 
. commoner in women than men, 7 to 1, and begins between the ages ol 
The onset is very gradual and insidious. There is an increase in the 
chiefly (1) on the shoulder girdle and upper arm and to a lesser extent on 
the forearm ; (2) on the buttock thigh and to a lesser extent on the legs '» 

1 Lyon, Arch. Int. Mtd., vi., 1910, p. 2$. 
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(3) on the abdomen and back, so that the fat may hang in folds. The hands 
and feet are unaffected. The skin is not adherent to the fat. The fatty 
deposits have a peculiar texture and has been described as like a bag of 
worms or caked breast (Dercum). These fatty deposits may be exquisitely 
tender or may be quite painless. In some cases pressure on the nerve tr unks 
may cause pain. Great asthenia may be present. Mental changes may occur 
and vary from mild to severe psychic changes. 

Diagnosis. — This is made by the distribution of the fat and the freedom 
of the hands and feet from excess fat, together with the complaint of pain 
in the fat areas. 

Treatment. — This is very unsatisfactory. Thyroid gr. 2-4 once a day 
is worth a trial, but a careful watch must be kept for symptoms of intolerance, 
like tachycardia, sweating, tremor and glyoosuria. Extracts of the anterior 
lobe of the pituitary have been tried, but at the present time doubt is cast 
on the efficacy of any of the preparations given by mouth and none are 
available for subcutaneous injection. The general dietetic treatment for 
obesity should be instituted as soon as possible. 

2. Nodular circumscribed' lipomatosis. — The lipomata may be few in 
number or very numerous, symmetrical or asymmetrical, large or small. 
Most of them are painless, but some are very tender and painful. Asthenia 
and mental changes, such as occur in adiposis dolorosa, may be present. 

3. Diffuse symmetrical lipomatosis of the neck — This condition occurs 
chiefly in males, and the tumour usually appears after the age of 20. The 
thyroid and pituitary glands showed pathological changes in two cases. 
The fatty tumour is diffuse and symmetrical. The common sites are beneath 
the chin, at the nape and base of the neck, and the pre- or post-auricular 
region, and occasionally on the trunk. The tumour bears no relation to the 
general obesity of the patient. It is usually complained of because of the 
disfigurement which is caused. Pain, asthenia and mental disturbances may 
be present. 

4. Neuropathic oedema, pseudo-oedema, pseudo-lipoma. — Swelling of the 
limbs may occur in patients with hysterical affections. This resembles at 
first sight an oedematous swelling, but it does not pit on pressure. It is 
due to a deposition of fat in the subcutaneous tissues. 

Treatment — This is very unsatisfactory. Thyroid gr. 1 t.d.s. has 
given the best results, but pituitary (posterior lobe) extract should be also 
given a trial. Aspirin may relieve the pain. 

George Graham. 
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DEFICIENCY DISEASES 


VITAMINS 

A complete and balanced diet must contain a sufficiency of each of the 
vitamins as well as the correct amount and proportion of protein, fat, carbo- 
hydrate and mineral salts. Vitamins are present m only minute amounts in 
various foods and were simply described by the letters, A, B, C, D etc 
Nearly all have been isolated and synthesised by chemists, and they have 
been named according to their properties and functions. The list of vitamins 
is as follows : 

Fat soluble. TFafcr soluble. 

o J A ~ axerophthol \ » 

L >irom carotene. 

^ t 2 J 

CD =same as D 3 . 
s' D 2 = calciferol from ergosterol. f B» (Gl ^riboflavin 

| < D 3 =from 7-dehydrocholesterol. J jj“ = a dermin or pyridoxin. 

ft JAfrom other sterols. f 1 ] B 7 = nicotinic acid or amide, 

8 ] Niacin. 

E -a-, yS- and 7-tocopherol. £ B ? = mainly pantothenic acid. 

fK 1 =methylphytylnaphthaquinone (.Biotin (H). 
a 4 Ko= methyl difarnesyl naphtha- 

S J " quinone. s' fC = ascorbic acid (cevitamic 

m K synthetic =2 methyl naphtha- acid). 

(_ quinone. 0 [P from hesperidin. 

Avitaminosis. — Absence from the diet of any one of the major vitamins 
causes a definite deficiency disease : scurvy (lack of C), rickets (D} f beri-beri 
(Bj), pellagra (B 7 ), xerophthalmia (A). In the British Isles these major 
deficiency diseases are rare ; the most common, rickets in children, now 
occurs in less than 5 per cent. Absence of any one of the minor vitamins, 
B a , B c , E, H, K, P, induces certain specific symptoms. 

Hypovitaminosis. — More insidious and less obviously connected witn tuc 
diet arc various chronic conditions due to partial deficencr of one or more 
vitamins, probably for a period of years and perhaps not fully manliest till 
middle life. . . , , . 

The minimal and optimal intake for each vitamin is known witU lair 
accuracy. There is individual variation, and certain conditions, e.g., preg- 
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s’ fB 1 ==ancurin or thiamin (F). 
g J g "i ' ' 

^ yet identified. 
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nancy, infectious diseases, intestinal parasites, greatly increase the require- 
ment. The application of scientific work to the feeding of the nation 
during the war years 1939-1944 largely accounts for its good health in this 
period. 


Vitamin A 

The presence of an unknown substance in fats became obvious from 
the normal growth of rats on some fats, but not on others. Animal fats, 
except lard, and the fat of green leaves promoted growth, while vegetable 
fats extracted from seeds did not. The growth-promoting values of the 
fats were very different, the very high value of cod-liver oil being most 
striking. Green leaves were superior to butter. The vitamin A value of 
milk was low, and was derived from the green food of the animal. Green 
leaves, carrots, and other parts of plants contain carotene, formed in the 
plant at the same time as chlorophyll. Carotene has also growth-promoting 
properties, and is pro- vitamin A. Carotene was shown by Moore to be 
converted in the liver into vitamin A. Three varieties of carotene are dis- 
tinguished, a, /?, y, of very similar formulae. /3-carotene yields two molecules 
of vitamin A ; the others only one. Other carotenoid pigments in plants 
are also precursors of vitamin A. Under the most favourable conditions 
only 50 per cent, of carotene is changed into vitamin A ; more usually 30-40 
per cent, is converted. Vitamin A (as well as carotene) is stored in the liver ; 
body fat stores very little. Storage of vitamin A is helped by fat and vitamin 
E in the diet. Normal human liver contains 200 international units per 
gram of wet tissue : at birth, however, the liver contains very little vitamin A. 
The livers of fresh-water fish contain vitamin A z , a slightly different com- 
pound, and there are other precursors, such as kitol in whale liver oil. 

On account of the numerous precursors in plants and different forms in 
which vitamin A (an alcohol) and carotene exist in animals, chemical methods 
of estimation of vitamin A values of foods are difficult. The estimation is 
made by feeding experiments with pure /3-carotene as standard ; 0-6 micro- 
gram (millionth of a gram, ng.) is one international unit. One gram of 
vitamin A from fish livers equals 3,000,000 int. units. The approximate 
values of some foods are : halibut-liver oil, 16,000,000 ; cod-liver oil, average 
200,000 ; calf’s liver, 46,000 ; ox liver, 16,000 ; spinach, 13,000 ; cream 
cheese, 4600 ; butter, 2600 ; egg yolk, 3000 ; cheddar cheese, 5500 ; milk, 
2300 international units per 100 grams or 3| oz. 

The daily requirements of adults are 3000 to 4000 ; of infants 2000 to 
2500 ; of older children and nursing mothers 4000 to 6000 int. units. 

In the absence of vitamin A from the diet, young animals cease to grow, 
and as soon as stores in the body are exhausted become very susceptible, to 
bacterial infections entering through the mucous membranes. The function 
of the vitamin is to keep healthy the moist surfaces of the epithelia and 
prevent hyperplasia, metaplasia, and keratinisation. If the supply of 
vitamin A is insuffi cient the for of animals and feathers of birds become 
dr y and ruffled, and the first visible symptoms are a peculiar and charac- 
teristic eye disease nirniW to xerophthalmia which had been observed in 
children. The eye disease is a special instance of keratinisation. The only 
treatment is vita min A in cod-liver oil or other fish-liver oil. Local treat- 
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ment is of no avail. Cases of xerophthalmia were described hv Bud.] in 1812 
recorded by the explorer Livingstone in Africa in 3857, and Bloch. ID] 7- 
1924, observed many cases m Copenhagen. 

Diets low in vitamin A lead to respiratory infections and broncho- 
pneumonia. Abscesses at the base of the tongue, suppurating glands pus 
m the middle car, septic nasal sinuses, and infections of the digestive and 
genito-urinary tracts arc noticed in animals, and have been clinically observed 
in man. Urinary calculi arc common in experimental rats. In India, where 
stone is prevalent, McCnrrison found that foods with vitamin A counteracted 
their formation. Toad skin is another symptom of vitamin A deficiency. 

The epithelium at the junction of the teeth and gums in dogs was shown 
by May Mellanby to become overgrown and infected with micro-organisms 
(pyorrhoea). Vitamin A is necessary for the formation of dentine nnd enamel. 

Lack of vitamin A causes degenerative changes in the spinal cord nnd 
the medullary sheaths of the sciatic nerves, and to disturbance of the ocstral 
cycles and failure of ovulation. In puppies E. Mellanby lias described bony 
overgrowth and deformity at the base of the skull, causing destruction of 
the divisions of the auditory nerve with production of deafness. 

Hemeralopia or night blindness (really nyctalopia) is due to Inck of 
vitamin A, the mother substance of visual purple. The dark adaptation test 
is a hand y method of examining individuals for their state of vitamin A 
nutrition. Harris and his colleagues made a special study of this tost, in 
which the technique must be carefully controlled. Thirty per cent, of children 
in an elementary school were deficient in vitamin A, and 39 out of 40 became 
normal after treatment. All children in a home where vitamin A wns 
abundantly supplied were normal. Estimation of vitamin A in the blood is 
a better method of determining the nutritional level. Earlier indication of 
vitamin A deficiency is xerosis conjunctiva;, detected by biomicroscopy 
(Kruse). 

Vitamin D 

The early work of E. Mellanby on the prevention of rickets by fats showed 
that they were much the same as those containing vitamin A. The difference 
between vitamin A and the antirachitic substance was demonstrated by 
McCollum, who found that cod-liver oil, after aeration at a high temperature, 
was still antirachitic but not anti-xcropbthalmic. The antirachitic substance 
was stable to heat, and distinct from vitamin A. McCollum called the anti- 
rachitic substance vitamin D. The existence of two vitamins in fnts was 
confirmed from experiments with spinach; spinach was strongly pront •- 
promoting nnd anti-xorophthnlmic, but failed to prevent rickets, bpinacn 
and green leaves contain vitamin A, but not vitamin D. Butter contains 
vitamin A, and very little vitamin D. Cod-liver oil contains vitamins -• « 

D in large amounts.’ The irregular distribution explained the varied beJumour 

° fl Meilanby later investigated the rickets-producing : effect of ' '» 

the diet. It was counteracted by vitamin D. The addition of (alaundb 
was also compensator}'. The rachitic substance in cereals is p y . J 
has no toxic action, but forms an insoluble calcium salt and so 
from solution ; it has also an inhibiting action on the assimila ion o 
and phosphorus. The phosphorus of phytin is not n\ailnb e. ^ 
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phosphates are necessary in a low phosphorus diet. May Mellanby carried 
out parallel experiments on the teeth. Perfect teeth were produced with 
an ample supply of vitamin D in the diet. Decayed teeth were associated 
with too little vitamin D ; and similarly, with cereals in the diet if the 
calcium, phosphorus, or vitamin D were too low. 

The physiological action of vitamin D is to regulate the absorption of 
calcium and phosphate from the food in the intestine so as to main tain 
these elements at their proper and optimal level in the blood. In the diagnosis 
of rickets the estimation of calcium and of phosphate in the blood is of value. 
A better indication of incipient rickets, however, is the estimation of blood 
phosphatase, a high blood phosphatase being an early symptom of rickets. 

The curative action of sunlight upon rickets was well known, and could 
not be explained by the existence of a vitamin. The demonstration by 
Huldschinski, in 1920, of the curative action of ultra-violet light from a 
mercury vapour lamp made possible the experimental study of the action 
of light, Hume and Smith, at the Lister Institute, made the first observa- 
tions leading to the explanation. Rats were kept in cages with sawdust 
as bedding. Some cages were exposed to ultra-violet light and others not 
so. Rats in the exposed cages did not get rickets, while the others did. 
The rats were seen to eat the sawdust. Light had produced in the sawdust 
an active substance having the effect of vitamin D. Next, foods known 
to be rachitic were exposed to ultra-violet light ; they became antirachitic. 
The substance so activated was located in the fat, and traced to cholesterol 
and finally to an impurity in the cholesterol, later identified as ergosterol. 
Pure ergosterol from yeast on exposure to ultra-violet light is converted 
into active vitamin D. The new vitamin was isolated and called calciferol, 
and lettered D 2 . Vitamin D 2 , or caloiferol, is not identical with vitamin D in 
fish-liver oils. A sterol, 7-deliydrocholesterol, was made from cholesterol and 
activated by ultra-violet light into vitamin D 3 , which is as active as vitamin 
D 2 . The same substance has been isolated from fish-liver oils, so it seems 
that vitamin D 3 and D are identical. Both D 2 and D 3 are equally active in 
preventing or curing rickets in rats and man ; in chicks, however, vitamin D 3 
is more active. The production of an active vitamin D from a sterol by 
ultra-violet light depends upon the structure of the sterol. Many sterols 
have been examined, and several give active vitamins, D 4 , D 5 , etc. Many 
are present in various foods, and serve as precursors of vitamin D. 

Two factors are needed in the prevention of rickets — the one ergosterol or 
other sterol and ultra-violet light. Roods may contain the sterol or the 
activated sterol. The latter prevents rickets. The former is activated 
directly in the food, or indirectly, after consumption, in the fat under the 
skin. As a preventive measure against rickets the irradiation of foods is 
not altogether practicable. The food may become unpalatable and vitamin 
A is destroyed. Irradiated yeast is sometimes given to cows to improve 
the vitamin D value of their milk. Since calciferol has become a cheap 
commercial substance the best way of improving the vitamin D content 
of foods is by its direct addition in suitable quantity, as is carried out with 
dried milk and with margarine. Calciferol is available for medical use in 
various forms. Overdosage with calciferol must be avoided. The effect 
of high doses produces a big rise of calcium and phosphate in the blood, 
leading to abnormal deposits of calcium phosphate in the vascular system, 
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spleen, kidneys, liver and lungs. The best method of securing vitamin D 
is in ordinary foodstuffs with the sterol which is activated later by sunlight. 
. T “ c yitamin D content of foods is expressed in international units. The 
international unit of vitamin D is 1 mg. of olive oil containing 0-025 micro- 
gram of calciferol. One unit daily heals rickets in young rats in 8 dars. 
Coward and Morgan have given the following figures per 100 grams : halibut- 
liver oil, average 257,000; cod-liver oil, 12,700; butter, average, 100 to 
200 ; cream, 50 ; milk, 10 to 100 ; egg yolk, 150 to 500 ; canned salmon 
600 to 800 international units. 

The daily requirement of vitamin D varies with the available sunlight, 
the amount of sterol in the food, and the amounts and proportions of calcium 
and phosphorus. The U.S.A. Children’s Bureau recommends for infants and 
children, 500-600 int. units to be increased to 1500 units at end of the third 
month. A teaspoonful of standardised cod-liver oil gives 500 int. units. 
In an ordinary diet adults have 150 or more int. units. Pregnant and 
lactating mothers require at least double this amount. 

Vitamin E 

The failure of rats to reproduce on a diet containing cod-liver oil (vitamins 
A and D) and yeast (vitamins B x and B 2 ), announced by Evans and Bishop 
in 1922 and corroborated many times, is due to the absence of another fat- 
soluble vitamin E. Bats do not need vitamin C. Vitamin E is found in 
the oil of lettuce and green leaves, and in the germ of whole cereals. Vitamin 
E has been isolated from wheat germ oil, identified and synthesised. Three 
varieties exist, known as a-, /?- and ^-tocopherol ; a-tocopherol is the most 
potent. Vitamin E resists oxidation, but is destroyed by contact with rancid 
fats or with iron salts. Vitamin E acts as antioxidant delaying rancidity in 
natural fats and oils. It protects vitamin A against oxidative loss in the 
tissues. 

The failure of reproduction is “ resorption gestation,” i.e. death of the 
foetus in the uterus and its resorption into the maternal organism. Females 
recover after giving wheat germ oil, but in males the germ cells degenerate 
and sterility is permanent. Other effects of vitamin-E deficiency arc de- 
generation in the kidneys, discoloration of the uterus, muscular dystrophy, 
and alimentary exudative diathesis. There is no confirmation of reported 
cures of miscarriage in women. Cases with aching limbs, fibrillar nodules on 
arms and legs near the joints with creatinuria were relieved by treatment 
with 100-200 mg. tocopherol for 8-30 weeks. 

Vitamin K 

A deficiency disease characterised by subcutaneous and intramuscular 
haemorrhages with delayed clotting of blood in chickens was descnbei >\ 
Dam and Schonhcyder, in 1934, and ascribed to lack of a fat-soluble thermo- 
stable vitamin E.' The long clotting time is due to reduced prothrombin 
content of the blood. The prothrombin time test of Quick using human 
thromboplastin is used in diagnosis. Vitamin K is most abundnnt in hog R- 
liver fat, and green leaves. Two natural substances vitamins Kj anu K. 
have been isolated and identified ns 2, 3-derivatives of 1, 4 -naphthoquinone. 
Synthetic 2-mcthyl-l, 4-napbatbnquinone has similar properties. Clinically, 
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injections of emulsions of vitamin K have produced a reduction in the 
clotting time of the blood of patients with obstructive jaundice, due mainly 
to defective absorption from absence of bile salts. Haemorrhagic states in 
infancy have responded to treatment with the vitamin. It is stated that 
vitamin K deficiency is the cause of part of the mortality of the new-born 
infant, in which the plasma prothrombin sinks to a very low level. Prophy- 
lactic treatment of the mother with 20 Mg. prior to birth or of the new born 
is successful. Two Mg. daily are required for maintenance. Normally, the 
rise of prothrombin level occurs when mother’s milk becomes abundant. 

Vitamin B x 

Eijkmann’s observations (1897) that fowls on a diet of white rice suffered 
from a peculiar form of paralysis called ‘polyneuritis gallinarum, very similar 
to the symptoms of beriberi in man, and the cure of both birds and man 
on being given whole rice or rice bran, were the foundation of investigations 
on deficiency diseases. Whole cereals, pulses, and nuts were also found to 
be preventive, whereas white cereals led to the disease. The idea' that a 
disease resulting from the absence of some unknown substance from the food 
is due to Grijns (1901). The idea was strengthened by Fraser and Stanton’s 
extraction of the preventive substance by means of alcohol, and Funk’s 
isolation of an impure substance, vitamine, which cured polyneuritis in 
pigeons. 

The occurrence of beriberi amongst our troops in the Dardanelles and 
Mesopotamia during the War of 1914-1918 stimulated further investigations. 
Numerous foods were tested for their anti-beriberi value by Cooper, and by 
Chick and Hume at the Lister Institute using the pigeon as test animal. 
Their data on the cure and prevention of polyneuritis in pigeons were so 
similar to those on the growth of rats on foods tested for water-soluble B 
that these two unknowns seemed identical, but there were some differences 
to cause doubt. Another difference was in the stability to heat. The anti- 
beriberi vitamin is destroyed by high temperatures, especially in presence 
of alkalis, but the water soluble growth vitamin is stable. The Vitamin 
Committee of the Medical Research Council adopted the view of two different 
vitamins. They called the anti-beriberi vitamin B lf and the growth-pro- 
moting vitamin B 2 . The irregularities in distribution were due to differences 
in amount : yeast contains both equally ; wheat germ has more B x than B 2 ; 
egg white has B 2 , but not B x ; and meat has more B 2 than Bj. The com- f 
parative vitamin B : values of most common foods were examined by Plimmer, 
RoBedale, Raymond, and Lowndes, but in the absence of a definite standard 
at that time the data were quoted in terms of dried yeast as 100. Their 
figures correspond in most cases with the figures by newer methods in terms 
of the international standard. Vitamin B 2 is most abundant in dried yeast, 
yeast extracts, germ of cereals, pulses and nuts, with very little in leaves 
and fruits. Liver, heart, kidneys, egg yolk and cod’s hard roe contain 
appreciable quantities, but lean flesh and fiBh flesh very little. 

Estimations of vitamin B x in foods were^made by Baker and Wright by 
the bradycardia method of Harris and Birch. The rate of the heart-beat of 
rats on a diet deficient in vitamin B x falls from about 650 to 300, and is 
rapidly restored on giving food containing vitamin B x . The vitamin B x value 
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of the food is estimated by determining the amount of the food which restore? 
the heart-beat m comparison with a standard preparation made from rice 
bran or a standard quantity of pure vitamin B,. A purely chemical method 
in which the vitamin B x is extracted and determined after oxidation to 
thiochrome was developed by Pyke (1910). 

Vitamin B x was isolated from rice bran nnd yeast, and its chemistrr 
fully estabhshed. The pure synthetical vitamin, called ancurin or thinmiii 
is available for medical use and other purposes. Ancurin hydrochloride was 
adopted in 1938 as standard of measurement. Three micrograms correspond 
with one international unit. The amounts of aneurin in some common foods 
in micrograms /tg. per 100 grams are: dried yeast, average 9000; yeast 
extract, marmite, average 6000 ; wheat germ, beraax, average 3900 ; whole 
wheat, average 900 ; whole wheat bread, 360 ; brown breads, 150 to 420 ; 
white bread, 30 to 60 ; oatmeal, 300 to 510 ; lentils, 630 ; haricots, 360 
to 480 ; fresh peas, 90 to 120 ; canned peas, 360 ; walnut, hazelnut, 450 
to 600 ; vegetables, 30 to 210 ; fruits, 30 to 120 ; potato, 90 to 120 ; lean 
meats, 90 to 150 ; pork, ham, lean, 660 to 960 ; fish, 90 to 120 ; milk, 70 ; 
cheese, 0 to 90 ; liver, kidney, 450 to 570 ; egg yolk, 420. 

Ancurin is closely connected with the metabolism of carbohydrate. In 
the form of its pyrophosphoric ester it becomes co-carboxylase, which is 
concerned with the removal of pyruvic acid. In the absence, or with too 
little anenrin pyruvic acid accumulates in the blood, tissues and brain. 
The excess of pyruvic acid in the brain causes the head retraction, the 
symptom of polyneuritis, in birds, and is the cause of bradycardia. In man 
the heart beat increases in rate. The estimation of pyruvic ncid in the 
blood is a possible means of detecting and confirming beriberi. 

Aneurin is excreted in the urine, in which it is estimated by oxidising to 
thichromc, and extracting with butyl alcohol. Thiochrome shows a marked 
fluorescence in ultra-violet light according to quantity. Harris suggested the 
estimation of aneurin in urine to ascertain the level of nutrition of vitamin 
Bj. The resting level of the subject is determined and a test dose of 1050 /ig. 
is given. In normals about 25 per cent, is immediately excreted ns estimated 
3 hours later. If less is excreted, the body is not saturated and the subject 
is on too low a level. The normal excretion varies according to diet from 
50 to 170 /ig. in 24 hours ; 90 /ig. is subnormal. On the reputed daily require- 
ment of 900 /ig. the output is 137 to 233 /ig. On diets deficient in aneurin 
the output is 50 to 80 /ig., in cases of beriberi nmost 0. Women show lower 
. values during and after pregnancy. 

The requirement of vitamin B x by man depends on body weight ana 
euergy metabolism. The amounts of vitamin Bj in diets leading to ben ben 
were calculated by Baker and Wright to be 450 to 750 /ig. : a 10-stone man 
consuming 3000 calories requires 900 /ig. daily to protect from beriberi ; 
and a 14-stone man, 1125 /ig. Other authors estimate a daily requirement 
of 900 to 270 0 /ig. The typical diet of white bread, butter, meat, sugnr, 
and vegetables contains COO to 1050 /<g., and in the case of the poorer classes 
usually the smaller amounts. A large proportion of the population u i con- 
sequently on a borderline diet. The effect of borderline c s, t. . P 
vitaroinosis, can be judged from the numerous experiments on birds anu 
rats. With very little, the animals soon die with typical symptoms , with 
larger but still insufficient amounts, life is longer ; with still more, .j , 
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animals live longer and die without showing the typical symptoms. Post- 
mortem examination shows enlarged heart, and intestines full of undigested 
food. McCarrison found these symptoms in the early stages of beriberi. 
The chronic enlarged heart and dropsical tissues were considered to be due 
to too little vitamin Bj. M. J. Rowlands studied the effects of too little vi tamin 
Bj on rats. He observed distension of the stomach and visceroptosis, and a 
slower evacuation of the bowels. Resistance to infection was weakened, and 
bacteria entered the body through the degenerated mucous membranes of 
the intestinal walls and infected other parts of the body. Drummond, Baker, 
and Wright (1938), in continuation of Rowlands’ work, found that rats had 
a shorter duration of life, smaller litters, and a greater incidence of gastro- 
intestinal lesions, especially ulcerations. Constipation, ulcers and cardiac 
troubles may thus in many cases be attributed to diets low in vitamin Bj. 

Vitamin B 2 Complex 

Several factors, B 2 , B G , B 7 with B 3 mainly pantothenic acid and H or biotin 
compose vitamin B„ complex. The main medical interest is in B 7 or nicotinic 
acid amide or niacin which cures the chief symptoms of pellagra, and B 2 
riboflavin, which cures angular stomatitis. B„ pyridoxin or adermin is also 
required. Biotin is connected with so-oalled egg-white injury. 

Generally, but not invariably, associated with a make diet, pellagra 
occurs in parts of S.E. Europe, Egypt, and in southern districts of U.S.A. 
It was first described by Pedro Casals in 1707 under the name of trial de la 
rna, and attributed by him to a poor diet. Goldberger in U.S.A. eliminated 
the disease in parts of U.S.A. with an increase of animal foodstuffs. Hence 
pellagra was attributed to lack of animal protein, or more specifically to 
absence of one or more amino acids not present in the proteins of make. 
Experimental work did not support this idea. As dried yeast, beef, liver, 
salmon were highly curative but not casein, Goldberger concluded that 
there was a special pellagra preventing or PP factor. Its distribution in 
foods was so similar to that of water soluble B, or vitamin B 2 , that he thought 
the two were identical, especially as rats on a synthetic diet containing a 
preparation of B x suffered from a dermatitis seemingly analogous to the 
dermatitis of pellagra. Lactoflavin, or more correctly riboflavin, was next 
isolated from egg white, milk and liver. It cured the rat dermatitis. Pure 
synthetical riboflavin, however, did not have the same result, and so it was 
assumed that an impurity, B 6 , in the isolated riboflavin was the curative 
vitamin. Preparations of vitamin B 0 , free from riboflavin, cured the 
dermatitis, but the animals failed to grow. Growth was restored with 
riboflavin. For rats the two vit amins are thus essential. Rats on a pellagra 
producing diet of make and other cereals do not experience the dermatitis, 
as the cereals contain vitamin B e . Vitamin B 6 is not the PP factor, and rat 
dermatitis is not analogous to pellagrous lesions in man. 

It was known that dogs on a pellagra-producing diet suffered from sore 
mouth and tongue — “ black tongue ” — and were cured by diets with yeast, 
beef, liver, etc. One of the best curative materials of both black tongue 
and pellagra is liver extract. Elvehjem (1937) isolated from liver extract 
a substance resembling nicotinic acid. On testing pure nicotinic acid on 
dogs with black tongue, they were cured. Four cases of pellagra were treated 
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by Fontc ct al, and were cured, and later eleven cases were cured hr 

intravenous injections of 30 to 100 mg. dailv. Doses of 50 to 
1000 mg. have been given to man without harm, but large do«cs cive n 
sensation of heat with flushing of the face, chest and baclAnd tin-Hne of 
skin - Martm, Chick ct al. found that pigs on a pellagra-producing diet 
suffered from lesions similar to pellagrous lesions in man, and again nicotinic 
acid was curative. Rats differ from man, dog, pig and monkey in not 
requiring nicotinic acid, but all need riboflavin and adermin. In man not 
all the symptoms of pellagra are cured by nicotinic acid. The absence of 
riboflavin leads to scaliness and inflammation of the lips, and cracks at 
the comers of the mouth— “ angular stomatitis.” Chick, Macrae and 
Worden have discovered that rats on a prolonged deficiency of adermin suffer 
from epileptic fits, also previously observed in pigs. For the prevention of 
pellagra nicotinic acid, riboflavin and adermin are essential, though the 
significance of adermin is not clear. ° 

Nicotinamide is a constituent of the dinucleotide co-enzyme concerned in 
the transfer of hydrogen in tissue respiration and of phosphorus in carbo- 
hydrate metabolism. Riboflavin forms the prosthetic group of Warburg’s 
“ yellow enzyme ” of tissue respiration. 

Nicotinic acid is estimated in foods by a colorimetric method improved 
by Harris and Raymond. Many analyses have been made by Kodicck. 
Liver has 17-20, os muscle 4-3, sheep heart 6-0, egg yolk 1-0, milk 0-8, salmon 
8-4, other fish 3-4, whole wheat 3*3, white flour 0-5-1 -2, maize meal 1-0 to 

1- 8, potato 2*0, cabbage 0-3, marmite 64, “ Eli Lilly liver extract 313 " 109-0 
mg. per 100 grams. The daily requirement is 12 mg. In U.S.A. a higher 
requirement of 15 to 23 mg. is considered necessary. 

The same method of estimating nicotinic acid is applicable to urine and 
is used to determine the level of nutrition of this vitamin. The average 
excretion is 4 to 5 mg. a day. It is higher on diets with more nicotinic acid, 
such as yeast extract, and the output varies with the intake. In animals 
with a deficiency of nicotinic acid the output sinks almost to 0. 

Riboflavin can be estimated by several methods. Yeast has 2-1, liver 

2- 4, kidney 2-4, meat 0-1 to 0-4, whole wheat 0-0S, white flour 0-01 mg. 
per 100 grams. The requirement is to 2-4 mg. daily. 

Biotin . — Dermatitis is produced in rats on synthetic diets with excess of 
egg white. It is cured by another vitamin of the B 2 complex called II (Gyorgyi, 
1931). Vitamin H has been identified with biotin, known as a growth factor 
for yeast and bacteria. Egg-white injury is due to combination with nvidin, 
a protein-like substance in egg white thus inhibiting’ the action of biotin. 
The combination is decomposed by steaming, . 

Pantothenic acid deficiency leads in rats to scaly dermatosis and afopoccia. 
Its significance for man is not known, 

VlTAMIX 0 

In the Middle Ages it was recognised that fresh fraits and vegetables 
cured and also prevented scurvy, that dried fruits and vegeta cs a no 
effect, and that among fruits the orange and lemon were the es an i 
scorbutics. A daily ration of not less than 1 oz. of lemon juice was use 
prevent scurvy in the Navy; this quantity is man's minimal daily requirement. 
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Holst and Frolich’s discovery that the guinea-pig on a diet without fresh 
fruit or vegetable suffered from scurvy made it possible to compare the 
antiscorbutic values of fruits and vegetables. These tests, first made by 
Chick and Hume in 1914-1918 for Army use, were extended to ascertain the 
effect of cooking. Fruits and vegetables vary considerably in antiscorbutic 
value. Orange, lemon, tomato, swede and cabbage have a high value; 
grapes, beetroot, and turnip a low one. Orange or swede juice was given 
instead of grape juice to infants to prevent infantile scurvy. 

Cooking is destructive of vitamin C ; rapid cooking being less har mful 
than long slow cooking. The heating of vegetables a second time destroys 
the vitamin. Vitamin C is very sensitive to heat in the presence of air. 
Further study on the effect of cooking was made by Olliver (1936-1941). 
About 50 per cent, of vitamin C passes into the water, about 20 per cent, is 
oxidised by ascorbic acid oxidase. This must be destroyed by throwing the 
shredded vegetable into boiling water (blanching). By this process there is 
little or no destruction of vitamin C in the canning of fruits and vegetables 
blanched and cooked in the absence of air. Jams and marmalade produced 
by long boiling in air do not contain vitamin C. Condensed and dried milk 
made by spray processes in which air is excluded retain their vitamin C 
value. Milk is low in vitamin C. Orange juice can be similarly concentrated 
and combined with dried milk. A most important source of vitamin C is 
sprouted peas, beans and grains of wheat or oats. Sprouted seeds are very 
valuable when fresh fruits and vegetables are scarce, and on long expeditions 
far from a base, though in these cases synthetical ascorbic acid is now taken. 

Vitamin C was isolated from lemon juice by Waugh and King, and 
identified with a hexuronic acid obtained from suprarenal gland by Szent- 
Gyorgyi. Its chemistry is established, and the synthetical product is known 
as ascorbic acid or cevitamic acid. 

Ascorbic acid is a reducing agent, and decolorises 2, 6-dichlorophenol- 
indophenol. This reaction was employed by Tillmanns to distinguish lemon 
and fresh fruit juices from artificial and boiled juices. This reducing property 
has become (under properly controlled conditions) the standard method of 
estimating ascorbic acid in fruits and vegetables. The amounts of ascorbic 
acid in mg. per 100 grams in some common fruits and vegetables are : black 
currants, 230 ; rose-hips, 520 ; orange and lemon juice, 50-60 ; gooseberries, 
red and white currants, 40-46; raspberries and tomatoes, 24 ; blackberries, 
14 ; apples and bananas, 10-12 ; pears and plums, 1-3 ; grapes, 3. Parsley 
176 ; kale, 145 ; sprouts, 112 ; cabbage, 90 ; cauliflower, 70 ; spinach, 65 ; 
swede, 40 ; lettuce, 20 ; potato, new, 20 ; old, 8 ; carrot, 6 ; milk, 2 ; human 
milk, 6 ; calf’s liver, 33. Special syrups are made from black currants and 
rose-hips for feeding infants and children. Many of the body tissues contain 
considerable quantities of ascorbic acid, especially the suprarenal, intestinal 
mucosa, liver and eye lens. In scurvy in guinea pigs these organs have little 
or even none. 

Vitamin C or ascorbic acid is excreted in the urine, and is estimated in 
acid solution by the reduction of 2, 6-dichlorophenolindophenol. The daily 
excretion varies from 15 to 30 (mean 20) mg. on a diet with plenty of fruit 
and vegetable, and from 5 to 11 mg. on diets with little antiscorbutic food. 
Harris and Ray devised the saturation test for assessing the level of nutrition 
of the individual. The test consists in feeding a large dose, 700 mg, or more, of 
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ascorhic acid as such or as orange juice and ascertaining if the output ri«« 

huHf S? PreY1 f° U V + £ d0 - Se ‘ If th * r ? is 110 risc » <»ody is wmturntM 
but if 50 per cent, of the dose is excreted in 24 hours the bodv is saturated A 

considerable number of people so tested were unsaturated'. A simpler but 
less reliable test which serves as a guide is Gothlin’s capillary resistance test 
A pressure band is applied above the elbow. Bending the elbow produces 
increased pressure, and minute hemorrhages appear if the capillaries are 
weak. Many children tested in Sweden had a low antiscorbutic intake, and 
improved on being given more. Ascorbic acid can also be estimated in 
blood. Blood plasma with not less than 0-4 mg. in 100 ml. is normal, on 
saturation the content is above 0-8 mg. 

Man’s minimal requirement of ascorbic acid to prevent scurvy is 1 oz. of 
lemon juice, or 20 mg. ascorbic acid. Hojer found that the teeth of guinea 
pigs rapidly degenerated with too little vitamin C, and that at. least twic" 
the minimal quantity was needed for prevention. Man would thus require 
40 mg. Saturation tests have shown that 60 to 70 mg. are daily required. 
Babies are said to require 10 mg. daily. It is easier to give the figures as 
1 mg. per kilo for man and woman ; and 2 mg. per kilo for babies, pregnant 
and nursing mothers, and preferably also for older children. 

A marked drop in the urinary excretion of ascorbic acid is observed at 
times of influenza or feverish cold. Patients with acute rheumatism, or 
tuberculosis, or osteomyelitis, or rheumatoid arthritis excrete less than non- 
infected control subjects. Such patients are in a state of lower saturation. 
In infections there is increased use or destruction of ascorbic acid in the 
body. There is no connection between ascorbic acid and antitoxin forma- 
tion. The special action of ascorbic acid is, according to Wolbach, the pro- 
duction and maintenance of intercellular material, cementing the individual 
cells into a tissue. This explains the weakness of the blood vessels allowing 
hemorrhages, and the lack of tone in skeletal muscles. The general dis- 
integration of the tissues begins before the appearance of pain and the acute 
symptoms of scurvy. 

Vitamin P 

The fragility and permeability of the capillary walls to plasma proteins i> 
said to be due to a separate vitamin P, present with vitamin G in fruits. 
Scarborough described decrease of capillary fragility in certain clinical con- 
ditions by citrin, a product of orange juice. Ascorbic, acid had. no effect. 
Citrin contains the glucoside hesperidin from which vitamin 1 dented. 
Fortier evidence is required. 


SCURVY (SCORBUTUS) 

Scurvy is a “ deficiency ” disease and is caused by the lack of wtjmn C 
(ascorbic acid) in the diet. It consists in a general disorder of nut nt ion, 
characterised by debility, amemia, sponginess and ulcera ion _<■ 

and purpura and luemorrlinges into the subcutaneous ti=auc3 a 
wounds to heal. 
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^Etiology. — The production of scurvy in guinea pigs by Holst and 
FrShlich in 1907 gave the final proof that the disease is due to a lack of vitamin 
C— ascorbic acid (see Vitamins, p. 479). A complete lack of the vitamin 
does not produce any symptoms in man for four months, -when debility 
appears, followed in the fifth month by hyperkeratosis of the hair follicles 
and by failure of an operation incision to heal in the six month. The other 
changes appear soon after this time. Scurvy occurs in young children who 
have been fed on dried milk, and also among adults who take freak diets or 
among old men and women who live alone — Batchelor’s scurvy. 

Pathology. — The pathological changes are : (1) An increased permea- 
bility of the capillaries to the red cells. This is responsible for hemorrhages 
into the skin, subcutaneous tissues, under the periosteum, into the joints, 
and sometimes into the pleura and pericardium. (2) An interference with 
the normal growth of the erythrocytes. This produces an anaemia, which is 
usually orthochromic and normocytic, but may be microcytic or macrocytic. 
(3) A change in the bone, the result of unorganised provisional bone, which 
occupies a wide area at the growing ends of the bones. This bone is Very 
friable. (4) In the normal process of healing precollagen is formed, which 
stains black with silver nitrate. This should be converted into collagen, 
which does not stain with silver nitrate after about a week. In scurvy and 
the sub-scurvy state collagen is not formed at the proper time, with the 
result that the scar is poorly united and may burst open easily and so cause 
peritonitis after abdominal operations, or hernias. The adrenal may not 
contain any ascorbic acid under these conditions. The ascorbic acid in the 
plasma varies between 0-G and 1*85 mg. per 100 c.c. in health, but none 
may be detected even when the patient shows few signs of ill-health. The 
amount of ascorbic acid excreted in the urine varies from 10 mg. to 50 mg. 
or more according to the amount of ascorbic acid taken ; and the amount 
which is considered necessary for health is 25 mg. a day, though 50 mg. a 
day is necessary for complete saturation. A convenient method of testing 
the degree of unsaturation of the patient is to give 70 mg. of ascorbic acid 
per lb. of body weight at 10 a.m. The urine is collected from 1 p.m. to 
3.15 p.m. If the patient takes over 50 mg. a day, 50 mg. will be excreted 
in the hours period on the first day ; if he takes 40 mg. a day, 50 mg, 
will he excreted on the second day ; if 25 mg. a day is taken, 50 mg. Will 
be excreted on the third day. The subject may show little sign of disease 
even if the standard excretion of 50 mg. is not reached until the fourth or 
fifth day. Patients with definite scurvy may take seven or eight days before 
the standard excretion is reached. 

Symptoms. — Scurvy is a disease of insidious onset. The earliest 
symptoms are weakness and lassitude, dizziness on standing up. Hyper- 
keratosis of the hair follicles appears first on the back of the thighs and 
later involves those on the abdomen and calves. Some of the follicles are 
blocked by a yellow plug of keratin which projects very slightly. The hair 
is unable to escape and may show as a ring through the keratin m the early 
cases, before the plug gets too thick and obscures the hair. The gums begin 
to swell if teeth are present and may bleed easily, especially if the gums were 
unhealthy. The patient up till now may show no signs of ill-health apart 
from the lassitude, but now begins to look ill and the face becomes sallow 
and drawn. Later, the gums may swell so much that they cover the teeth 
16 
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out bl TnJhIJ f e£ ^~ s P 0n ey gums The teeth then get loose and mav fall 
f falr £ ® arI y SI 8 n « the appearance of purpuric spots around 

the hair follicles, chiefly on the lower limbs. These are followed P later on bv 
hffimorrhages mto the subcutaneous tissues, chiefly of the lower limbs 
which may be very extensive and accompanied by cedcma. The part affected 
by them is brawny, tender, and pits on pressure, the indentation persistine 
longer than it does m ordinary oedema. The skin over them is red, shinv 
and hot. Such effusions are common, also, in the popliteal space and in the 
bend of the elbow, as well as in the loose tissue around the malleoli, and 
beneath the muscles of the jaw. In these situations they form indurated 
swellings which fill up the natural hollows of the part, and greatly interfere 
with the movements of the adjacent joint. Where such effusions occur over 
the shins they are apt to be mistaken for syphilitic nodes. In some cases 
the skin may break easily, giving rise to ulcers which spread and show no 
inclination to heal. Hemorrhages may occur into the knee, ankle or elbow 
joints and also into the muscles, causing hard tumours which may be adherent 
to the skin. In young children haemorrhages may occur underneath the 
periosteum or into the epiphyseal area of the bone. This causes very great 
pain and the limb may appear to be paralysed. The child cries whenever it 
thinks it is going to be touched. Hscmaturia may occur to a mild degree 
and red cells can usually be found in the urine. Epistaxis may occur together 
with mclsena, but haemoptysis and hromatemesis are rare. Bleeding into the 
pleura and pericardium may occur and also under the conjunctiva where it 
may be sufficiently extensive as to raise the ocular layer leaving the cornea 
at the bottom of a pit surrounded by swollen and red conjunctiva. As the 
disease progresses anaemia becomes a marked feature, though its degree has 
no constant relation to the extent of the ecchymosis. The hajmoglobin may 
be as low as 30 per cent, and the anaemia may be normocytic, microcytic or 
macrocytic and in the last case the condition may be mistaken for pernicious 
anaemia. Poilrilocytosis and anisocytosis are common, but nucleated cells arc 
rare. A leucopenia may be present, or there may be a moderate increase of 
the leucocytes. The number of platelets is not markedly decreased and the 
bleeding time is not prolonged. The coagulation time is normal. Pressure 
produced by a tourniquet at the pressure of 70 mm. Hg per 2 minutes may 
cause the appearance of purpuric spots. This was regarded as pathognomonic 
of scurvy, but is not always present. It may be due to lack of vitamin 1 , 
but this is not quite certain. When the patient is very ill a pyrexia of 

101° F. or so may be present. . . ... 

Alimentary symptoms may be absent. Appetite is not neces-. 
impaired ; but dyspepsia may be present, as the result of the dietetic 
conditions which produce the disease. Constipation is the rue , 
the conditions in which scurvy develops often favour the proauc 1 
diarrhoea and the stools may contain blood. Death used to occur suddenly 

in the severe cases. . 

Complications. — Signs of deficiency of other vitamins may P - • 

Diagnosis.— If all the characteristic symptoms arc present, and .u in 
disease arises simultaneously in a number of subjects in ci 
known to favour its development, the diagnosis is easy. I ■ 
occurs when sporadic cases are met and when the disease is not t S ' 
The diagnosis can be established by the absence of ascorbic acid m p 
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and finding that the standard excretion of 50 mg. in the 2J hours period 
three hours after the test dose of 70 mg. per lb. body -weight is not reached 
until the seventh or eighth day, and by this time the patient will be well on 
the way to recovery. The mild cases may be mistaken for thrombocytopenic 
purpura, but the prolongation of the bleeding time and the diminished number 
of platelets should establish the diagnosis, if that disease is present. Further, 
in this disease the spleen is usually enlarged, the gums are not affected and 
the haemorrhages into the subcutaneous tissues and joints are much less 
marked. The blood count should also exclude the leukaemias. The purpura 
due to infective endocarditis should be diagnosed on general grounds. 
Mercurial cachexia, which in many points closely simulates scurvy, is now 
but rarely seen, and an inquiry into the history will usually lead to a correct 
conclusion. 

Prognosis. — In the mild cases this is good and the patients recover very 
quickly. Delayed recovery will occur when the haemorrhages into the muscles 
and joints have been extensive, though ulcers and wounds heal readily. 
Coincident lung lesions and severe diarrhoea render the prognosis more 
serious, while sudden death may occur in very severe cases. 

Treatment. — Prophylaxis consists of a diet containing from 25-50 mg. 
of ascorbic acid (500-1000 international units), for this will prevent scurvy, 
(for details see p. 478.) 

If the disease develops, a sufficiency of ascorbic acid should be adminis- 
tered at once. This can be given either as pure ascorbic acid, or in the form 
of the juice of a lemon, orange, or of grapefruit, or blackcurrants, all of 
which are rich in ascorbic acid. The patient will recover most quickly if 
1000 mg. of pure ascorbic acid is prescribed daily for 3 to 5 days. 
After this, at least 100 mg. of ascorbic acid should be given in the form of 
orange juice until complete recovery has occurred. It is usually unnecessary 
to administer iron, since the anemia recovers rapidly, but it is advisable to 
prescribe an adequate amount of the other vitamins, because the patient 
may also be suffering from a lack of these. Local treatment for the gums is 
advisable, the teeth should be scaled, and the gums sponged with hydrogen 
peroxide. 

The Sub-Scurvy State 

Recent work has shown that many people are in what is termed the sub- 
scurvy state as the result of diets containing very little ascorbic acid. The 
symptoms are latent until an individual is wounded or operated on. Then 
the wounds heal very slowly and the operation wounds are apt to break 
open. Again, ulcers are liable to bleed. In such cases the diet should always 
be considered, and if found to be unsatisfactory, 2000-3000 mg. of ascorbic 
acid should be given. In cases of pyloric stenosis 300 mg. should be 
administered intravenously for 3 days prior to operation, and the usual dose 
immediately after it. 

George Graham. 
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INFANTILE SCURVY 

Infantile scurvy-known on the Continent as Barlows disease ~i< 
identical in its pathology with the adnlt form of the disease, its 'special 

of™arly f S-e UreS b6IDg ^ to the anatomical and physiological peculiarities 

AEtiolopr — -The disease usually appears between the eighth and twelfth 
months — both sexes being equally affected. As in adult scurw the 
essential cause is the absence from the dietary of a sufficiency of ’anti- 
scorbutic vitamin. Any heating of milk reduces the amount of vitamin C 
present. Certain commercial processes b condcnsbg or drying mjJh* may 
completely destroy the vitamin. Pasteurisation is the least harmful process 
In any case the addition of vitamb C to the diet is so easy that it is better 
to make milk a safe food by some heating process rather than to rely on it 
as a source of anti-scorbutic vitamin. A few cases have been recorded in 
which the child had been fed on the breast only ; it is probable that in these 
the mother’s diet had been deficient in fresh constituents. 

Pathology. — The chief changes are in the neighbourhood of the bones. 
A section made across a limb at the site of a swelling shows that the peri- 
osteum is hyper-vascular, thickened and separated from the subjacent bone 
by a layer of partially organised blood clot. There is no 6ign of inflammation, 
and no hard bone is formed b the periosteum, except in very long-standing 
cases ; in which circumstances the muscles surrounding the bone may be 
infiltrated with blood or sernm, and look sodden. The bone exhibits rare- 
faction, and may be fractured. There may be bromorrhagic efiusions into 
the joints or serous cavities. The organs exhibit no characteristic change. 

Symptoms. — The onset is gradual, the first symptoms noticed being 
often a refusal of food, along with fretfulness and restlessness. There is r. 
tendency for the child to resent bebg handled. Meanwhile the general 
nutrition is usually unimpaired, and the child’s colour is often fresh and 
healthy lookbg. After a variable period the more prominent symptoms 
appear. The most striking of these is extreme tenderness of the legs, which 
causes the child to scream loudly when touched or even when approached. 
In a well-marked case some swelling will be found, usually of t he lower end 
of the femur or upper end of the tibia. Involremenfc of the arm bones is 
much rarer. The skb over the swellbg is often tense and glossy, and mar be 
slightly cedematous ; but there is no local heat. Soft crepitus may be elicited 
on handling the limb, bdicating a fracture or a separation of the epiphysis. 
In some cases hemorrhage takes place into the orbit, giving rise to prop tosis 
and ccchymosis of the eyelid. Rarer sites of haemorrhage arc around the 

ribs, clavicles or bones of the skull, . 

Changes in the gums are not nearly so pronounced cs m adult .curvy, 
and are not usually present, unless some teeth have been cut ; in uat cat. 
the gum around them is usually swollen and of a purplish colour. 1 et cbm? 
and subcutaneous eccliymoses are very rare in infantile scuny , anc ir ? rn °5, 
rhage from mucous membranes is not common. Htematuria, iiowcier, a i 
infrequent, and red blood cells, on microscopical examination, arc nearly 
always present. Fever is not a conspicuous feature, but may be p -e 
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extensive haemorrhages have taken place ; it rarely exceeds 102° F. The blood 
changes are the same as have been described in the adult form of the disease. 

Diagnosis. — This is easy in a well-marked case, provided the leading 
features of the disease are Irnown to the observer. The screaming of the 
child on examination, the swelling and tenderness of the legs, and the con- 
dition of the gums leave no doubt as to the nature of the affection with which 
one has to deal. All cases, however, are not so pronounced in type. Not 
infrequently one encounters mild or incipient forms which it is easy to over- 
look. In these, tenderness when the child is handled, or when it is put in 
the bath, may be the only symptom. In other cases again, slight sponginess 
around the incisor teeth may also be present, or one may have to deal with 
an apparently causeless hsematuria. In any case in which there is doubt 
two points will help. One is the nature of the feeding. If this has been of 
such a kind as is known to favour the development of the disease the diagnosis 
will be greatly strengthened. The other point is the application of the 
therapeutic test. If the symptoms present are really due to incipient scurvy 
then they will certainly disappear rapidly so soon as appropriate treatment 
is begun ; if they fail to do this, then some other condition must be 
thought of. 

Infantile scurvy may be mistaken for rheumatism, although the mistake 
should not occur if it be remembered that acute rheumatism is hardly ever 
seen below the age of 2. The distinction between scurvy and suppurative 
periostitis or epiphysitis is much more difficult, especially if the gum changes 
are absent. A very high temperature and much constitutional disturbance 
are against scurvy. The nature of the diet will also be of weight in the 
diagnosis. A skiagram will be of great assistance in coming to a conclusion. 
In scurvy the shadow due to subperiosteal haemorrhage, and a shaxp dark 
epiphyseal line, are characteristic. 

The absence of swelling in the affected limb and of the other symptoms • 
of scurvy should distinguish those cases of infantile paralysis in which there 
is much tenderness of the paralysed leg, and the blood examination should 
enable one to differentiate a case of acute leukaemia or chloroma. 

Prognosis. — This is quite favourable, provided the disease is recognised 
.in time and proper treatment adopted. Nothing in therapeutics is more 
striking than the rapidity with which such patients improve on a change 
of diet, although some degree of thickening of the bones may persist for a 
long time. Death, when it occurs in the more severe cases, is usually the 
result of intercurrent disease, such as broncho-pneumonia and chronic 
diarrhoea, although sudden heemorrhage, cardiac failure or exhaustion may 
occasionally lead to a fatal issue. 

Treatment.— The first step is to bring the disease under control by 
administering vitamin 0 in concentrated form as ascorbic acid. This can be 
given in tablets by mouth, crushed just before use, in a dose of 50 to 100 
mg. daily for 2 or 3 days for an infant of 9-10 months. During this period 
dietetic changes can be made, Buch as the introduction of orange juice or 
tomato juice, the institution of mixed feeding (baked potato is particularly 
valuable), and a change from any over-heated milk or milk product to plain 
milk just brought to the boil for safety. In very severe cases ascorbic acid 
can be given intravenously. Iron is useful if there is anaemia present. 

Scorbutic infants should be handled carefully, and the clothing so made 
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by a light bandage is sufficient protection. 


RICKETS 


Definition. — Rickets is a disease of nutrition occurring in early child- 
hood. It mainly affects the growth of the bones, hut may be accompanied 
by tetany in some cases. Associated nutritional disorders produce amemia 
and a tendency to catarrh of the mucous membranes in many instances. 

^Etiology.— Various theories have been held in the past as to the cause 
of rickets, but it is now clear that it is essentially due to absence of vitamin D 
in sufficient amounts to promote adequate calcification of growing bones. 
The fault is usually dietetic and not only because of deficiency of 
vitamin D containing foods but also because excess of carbohydrate pro- 
motes more rapid growth than calcification can cope with. The ultra- 
violet rays of sunshine can manufacture vitamin D in the skin. Hence all 
those conditions which prevent the free access of unfiltered Bunshinc to the 
skin of the growing infant may be regarded as predisposing to rickets. 

Pathology. — The chief changes are in the bones. Section through 
the end of a long bone shows that ossification, instead of proceeding in an 
orderly way, is greatly disorganised. In the zone of proliferation of the 
cartilage the cells show excessive multiplication, and arc arranged irregularly 
instead of in columns. A broad bluish area results, which is the cause of the 
thickening of the epiphysis. In addition to this, calcification between the 
cells is defective, the affected area shows excessive vascularity, and the new 
bone formed is soft and deficient in lime. The whole process has been summed 
up in the statement that “ there is an excessive preparation for ossification 
and a defective accomplishment of it.” In addition, the vascular layer of 
the periosteum is thickened and the marrow congested. 

Chemical analysis shows that the bones contain only from 30 per cent, to 
60 per cent, of calcium, instead of the normal 60 per cent, or more. They may 
show signs of old or recent fracture. Other organs show no characteristic 


Symptoms. — The disease can rarely be recognised before the sixth month. 
Amongst the earliest indications to attract attention are restlessness and 
irritability, sweating about the head, especially when asleep, and a tendency 
on the part of the child to kick off tho bedclothes at night. There i is no 
wasting, indeed the infant may be abnormally fat, though usually flabbj 
and pale. The appetite is capricious. An early sign, foUD ^'X,oft£ 
early as three months, is cranio-iabcs : this is a curious soft 0 

bones of the occipital region. . , . « 

As the disease progresses, it will be found that dentition ■ . * 

that changes in the bones become manifest. They first show . 
the epiphyses of the ribs, which enlarge and form a row of , , 

sides of the chest (the rickety rosary). Enlargement of the cptp > 
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bones of the limbs then takes place, being most conspicuous at the lower end 
of the radius. 

The softening of the bones leads to various deformities. The chest 
sinks in at the line of junction of the ribs and cartilages, so that a broad groove 
forms, running downwards and outwards towards the axilla. (Harrison’s 
sulcus). The bones of the limbs bend, the femur curving forwards and 
outwards, and the tibia bending sharply forwards and often also out- 
wards at its lower third ; there may also be a curving of the upper part, 
leading to “ bow-leg.” The humerus and bones of the forearm may become 
bent in an outward direction, as the child sits supporting itself on the hands, 
and the’ clavicle may show a sharp kink at the junction of the inner and middle 
third. The pelvis becomes flattened. Greenstick fractures of the limb 
bones are not uncommon. 

The skull shows striking changes. It is usually somewhat enlarged, 
elongated and flattened on the vertex (box head), the anterior fontanelle 
remaining widely open long after the normal period of closure at the eighteenth 
month. There may be pronounced thickening of the frontal and parietal 
eminences, leading to the so-called “ hot-cross bun ” or bossed head, especially 
in cases complicated by anaemia with enlarged spleen. 

The muscles are often so weak and flabby that paralysis is simulated, 
and the ligaments may be so lax that the limbs can be bent into almost any 
position (“ acrobatic rickets ”). In consequence also of the laxity of liga- 
ment®, kyphosis often develops in the lower lumbar region (rickety spine). 

The blood usually shows a varying degree of anaemia of the hypochromic 
type, and in a few cases the changes are so profound as to resemble those 
met with in chlorosis. Biochemical studies show a raised blood phosphatase, 
a lowered blood phosphorus and in severe cases a lowered blood calcium. 

The digestive system is usually deranged. Chronic diarrhoea with pale, 
offensive stools is not uncommon. The abdomen is distended so that the 
child has a pot-bellied appearance. In the production of the distension, 
muscular weakness, intestinal fermentation, and the pushing down of the 
diaphragm by the sinking in of the chest all play a part. The edge of the 
liver can often be felt at a lower level than normal, partly from displacement 
and in part from enlargement through fatty change. The spleen is also 
palpable in a considerable number of cases, although this is due more to its 
being pushed down than to actual enlargement. 

In the respiratory system bronchial catarrh is very often present, and not 
uncommonly results in broncho-pneumonai. In the nervous system the 
disease shows itself by general nervousness and irritability, and in some cases 
by the development of laryngismus stridulus, tetany, or even convulsions, 
of all of which rickets is a strong predisposing cause. 

The clinical picture here outlined refers to fully developed rickets, which 
is becoming a rare disease in Britain, save for certain areas. X-ray examina- 
tion confirms the clinical findings in the established case, but also it reveals 
changes in the growing ends of the long bones at a stage when clinical 
Examination is essentially negative. This mild type of rickets is relatively 
common, and indeed some observers regard it as almost “ physiological ” in 
the sense that for calcification to be optimum in the rapidly growing bones 
of the small child a hi gh degree of “ saturation ” with vitamin D and calcium 
seems to be necessary. X-ray studies have also drawn attention to the fact 
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that the clinical diagnosis of rickets based upon enlarged eninW, n»d 
bow-legs, for example, is often unreliable. h 1 P ' 

Diagnosis. In a fully developed case the diagnosis is easv. l-'arh* 
cases, and those in which the rickety clement is overshadowed by some 
complication, such as broncho-pneumonia or diarrhma, are more ant to be 
overlooked. The suggestive points will be delayed dentition, an open 
fontanellc, and the presence of the rickety rosary. A skiagram will show 
some cupping of the diaphysis ; the epiphyseal line will be irregular and ill- 
defined, and the epiphysis itself poorly ossified. There will also be a tendency 
to osteoporosis throughout the whole bone. The appearance of the epiphyses 
of the carpus and tarsus may be retarded. 

The rickety head is apt to simulate hydrocephalus, but in the latter con- 
dition the skull is more globular, and bulges above the cars, the fontanellc is 
tense, and the eyeballs, in marked eases at least, pushed downwards. The 
kyphosis of rickets may be mistaken for spinal caries ; but in the former the 
bend straightens out as a rule when the child is held up by the armpits. In 
severe cases this may not happen, and a radiograph may be required to settle 
the diagnosis. Bowing of the legs in the toddler is often more due to muscular 
development than to bent bones. If the muscular weakness is pronounced 
infantile paralysis may be imitated ; but the history, the retention of the 
reflexes, and the presence of other signs of rickets should prevent mistakes. 

Prognosis. — Rickets is not fatal per se, and usually passes oil spon- 
taneously after the second year, although the deformities of tlic bone may 
persist for a long time. Even these, however, have a wonderful way of 
righting themselves without any special treatment. On the other land, 
rickets is a very serious complication of other diseases, especially of broncho- 
pneumonia and diarrhoea, and adds greatly to their fatality if present, eo that 
the dictum of Sir William Jenner that “ in its indirect results rickets is one 
of the most fatal diseases that peculiarly affect childhood ” is still perhaps 
true. 

Treatment. — Rickets can be prevented if the child is properly fed and 
cared for. Breast-feeding for the first 9 months is the best safeguard, pro- 
vided that the mother’s diet is satisfactory ; but it must always be remem- 
bered that the disease is apt to develop in children who arc kept too long on 
the breast. After weaning, the premature and excessive use of starchy foods 
must be avoided. Caro should be talcen that the diet contains an ndoquatc 
amount of animal fat. Plenty of fresh air, sunlight and exercise are also 
important factors in prophylaxis. It is probable that all infants in temperate 
and cold climates require a daily supplement of cod-liver oil to give 500 int. r- 
national units of vitamin D daily for the first two years of life. 
dose should be used throughout to give a relatively larger amount to the 

If has already developed, the diet should he : atervdft. 

auce with the requirements indicated above, the most imp P . .. j ;C j 0 j v 
being to increase the allowance of cow s milk, vrhich si , , . 

U pints per diem during the second year of life Volk 
food. Cod-liver oil and halibut-oil (or one of the art.fic ^ JJ. 
lainiug vitamin D) are most useful, haring a specific influen • ■ 

but iron may also be given with advantage if there is anrern • , 

to start with a pure vitamin D concentrate in adequate dosng 
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month to bring the disease under control. Sun-bathB or exposure to the 
rays of the mercury-vapour lamp have a definitely curative effect. 

To prevent bending of the legs, long splints may be applied, projecting 
beyond the feet, so as to make standing impossible. Orthopaedic treatment 
may be required for the more permanent deformities. Alimentary and respira- 
tory complications should be treated by the measures appropriate to 
them. 

Late oe Adolescent Rickets 

This term is applied to a disease apparently identical with ordinary 
rickets in its bony changes, but which sets in much later, usually between 
the ninth and fourteenth years. The patient may have been the subject of 
ordinary rickets in earlier childhood — hence the use of the term “reerudes- 
cent rickets ” — or the disease may have appeared at the later age for the first 
time. Nothing is known of its causation, but in some cases it is associated 
with fibrosis of the kidneys (renal rickets) or with cceliac disease. 

The manifestations of the disease are practically confined to the skeleton, 
the long bones being particularly affected. The epiphyses become much 
enlarged, and pronounced deformities ensue as the result of bending. The 
skull escapes almost entirely, and there is no tendency to any disease of the 
internal organs, except in the renal cases, or to complications. 

The disease is not dangerous to life ; but the deformities may be lasting. 
The general treatment is the same as that of ordinary rickets ; but most 
cases will require the help of the orthopaedic surgeon. 

" Frotal ” and “ congenital ” rickets are ambiguous terms which have been 
loosely used to cover several distinct pathological conditions, amongst which 
are achondroplasia, mollities ossium, and osteogenesis imperfecta. They 
ore best avoided. So-called “ scurvy-rickets ” and “ acute rickets ” are 
identical with infantile scurvy, although rickets often coexists with the latter, 
seeing that both are due to faulty feeding. 

Alan Monceteff. 


BERIBERI 

Synonyms. — Polyneuritis Endemica ; Hydrops Asthmaticus ; Kakkc ; 
Baibiers. 

Definition. — A nutritional disease related to deficiency in vitamin B v 
and occurring most frequently in tropical regions where polished rice con- 
stitutes the main article of dietary. It is characterised typically by neuro- 
logical lesions involving especially the peripheral nerves of the limbs, or by 
acute congestive heart failure. 

AStiology. — The rice-eating populations of India, Japan, Malaya, the 
Dutch East Indies and Philippine Islands are mainly affected, but the 
disease is also endemic in Newfoundland and Labrador, where the population 
eat chiefly white wheaten flour. Though the disease is specially rife amongst 
people eating polished rice, rice per se is not essential, any dietary deficient 
in the autineuritie vi tamin B t being a potential source of danger. Parboiled 
and undermilled or husked rice are not deficient in vitamin B x . During 
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milling the husk, pericarp and germ, which are rich in protein fat 
pborus and vitamin B x (see p. 475) arc removed, leaving the white polished 
rice poor in these constituents. Milled rice, white flour, breakfast Weal? 
macaroni, spaghetti and cane sugar contain practically no vitamin B ’ 
ptenim, known also as “ ancurinc ” or “ thiamine,” wa« synthesised in 
1937 m crystalline form (1 mg. =300 international units), and is now available 
for therapeutical purposes. It is mainly found in yeast, marmite whole 
seeds, the germ of cereals, pulses and nuts. Aneurine is a precursor of cocar- 
boxyiase, which removes, by oxidation, an important intermediary product of 
carbohydrate metabolism— pyruvic acid— from the tissues and blood. The 
chemical tests for the estimation of pyruvic acid and aneurine are dealt with 
on p. 476. Excess of pyruvate can be demonstrated in the blood in beriberi, 
the value rising from a normal of 0-4~0*6 mg. to 1-7 mg. per 100 c.c. The 
quantity normally present in the cerebrospinal fluid is also increased. When 
no complicating factor is present, 5 mg. of vitamin B x will restore the blood 
to a normal value in 10 to 15 hours. B t is readily absorbed and is stored in 
the liver, kidneys and heart, but the storage capacity is limited and clinical 
experience indicates that symptoms may appear in man in a few weeks with 
a Bj deficient diet. 

Pathology. — Cases of so-called “ dry beriberi ” rarely come to autopsy. 
In “ wet beriberi ” there is an acute congestion of the mucosa of the duodenum 
and lower end of the stomach, sometimes associated with pin-point 
hemorrhages. The peripheral nerves show a Wallerian degeneration, with 
possibly an axonal degeneration of the neuron involved. The sheath of 
Schwann may exhibit multiplication of its nuclei and invasion by leucocytes. 
The vagus, phrenic and sympathetic system may present stigmata of degenera- 
tion, and sometimes the anterior-horn cells of the spinal cord and the nuclear 
connections of the vagus in the floor of the fourth ventricle arc said to be 
implicated. The cardiac muscle may show degenerative changes, while the 
naked eye appearances are those of fatty degeneration associated with dilata- 
tion and hypertrophy, especially involving the right side. Nutmeg-liver 
oedema of the soft tissues and effusions into the serous cavities arc common. 
Wenckebach regarded oedema of the heart muscle with resulting loss of 
contractility, and not involvement of the vagi, as responsible for the cardiac 
condition. Weiss and Wilkins point out that the myocardium shows an 
unaltered water content, with “ hydropic ” degeneration of the muscle and 

conductive fibres, and increase in intercellular substances. Adrenal hyper- 
. * * . 1 1 a. -*i _ — j Um iv t i»i fiviflti ha! Y npii n t is. has 



nervous manifestations is a dysfunction and * . .v 

sequence been suggested that the term “ neuropathy is more accurate t urn 
“ polyneuritis.” In long-term deficiency, however, damage to ' ti»uM i m> 
ensue which cannot be repaired merely by correcting the 

Symptoms.— There is generally a latent period of i®" ira5]v the onset 
months before deficiency symptoms become manifest. )l * , ecom fort 
is gradual, being characterised in the initial stages b) e P 5 & V jj* 
nausea and perhaps vomiting and diarrhcca. Later, p EU Wnucnt 
palpitation, shortness of breath and weakness develo p, t 
clinical picture varying according to involvement of the p I * 
the vagus, or the sympathetics. The disease runs an nfebnle *-» 
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possibly in its early stages. Recurrences are common. Several different 
types arc described : 

(1) Larval or Ambulatory Casks, — There is numbness of the legs 
with patchy anaesthesia and diminution of knee-jerks, all of which quickly 
disappear if the condition is recognised and a more varied diet containing 
vitamin be given. 

(2) Ordinary Beriberi.— ( a) Wet form .— Prodromatn include par- 
esthesias and heaviness of the limbs. The knee-jerks arc at first exaggerated 
and then lost. Tenderness of the calf muscles, blunting of sensation, and 
patches of hyperaesthesia and anesthesia appear. 'The patient becomes 
weak, and cannot rise from the squatting position. Varying grades of 
cedema, at first involving the subcutaneous tissues over the tibirc, appear and, 
later, effusions into the serous cavities with water-logging may develop. Short- 
ness of breath, dyspnoea and tachycardia indicate involvement of the cardiac 
nerves. There are manifestations of dilatation of the heart, especially the right 
side (see pp. 8S9, 989, 990). Several factors may contribute to the cedema ; 
(1) intracellular oedema associated with failure of cell nutrition ; (2) cardiac 
failure or an increased tension of the capillaries ; (3) decreased plasma 
proteins ; and (4) secondary renal insufficiency. When the nervous mani- 
festations are slight and the patient can still do muscular work, oedema is 
more likely to develop. Sudden death may occur without clinical evidence 
of cardiac involvement. (6) Dry form. — This is similar to the above except 
that oedema is absent and the disease runs a more chronic course. The 
onset is insidious, gastrointestinal disturbances may be absent, the dominant 
features being wasting and weakness of the muscles, associated perhaps 
with cardiac irritability. Wrist drop and the liigh-stcppage gait may be 
present, but though the patient walks unsteadily there is no true ataxia or 
Kombcrgism. Clinically, the disease closely resembles alcoholic neuritis 
and that encountered in pellagra, both of which arc notV- regarded as being 
due to a deficiency in B,. Wet beriberi may develop at any time, but this 
is less likely if the neuropathy is sufficiently severe to keep the patient 
resting. Lesions of the cranial nerves other than the vagi and phrcnics are 
very rare. 

(3) Acute Fulminating Beriberi.— Cardiac symptoms may pre- 
dominate from the onset, or suddenly supervene in either the wet or dry 
forms. Cardiac decompensation of the congestive variety (see p. 889) 
rapidly ensues. Alteration of the voice or aphonia resulting from pressure 
of the dilated right auricle on the recurrent laryngeal nerve has been reported. 
The diaphragm also may be paralysed. Owing to renal insufficiency there 
may be a scanty urine containing albumin and casts, and a high blood urea 
^lncb falls as the output of urine increases with treatment. Death may 
supervene in a few hours to a few days. 

(4) Infantile Beriberi. — This disease occurs especially in the Philippine 
Islands and Japan, where it is responsible for many deaths in breast-fed 
infants whose mothers are affected with latent or clinical beriberi. More 
than 50 per cent, of cases show symptoms between the third and fourth 
weeks of life. The disease occurs in both acute and chronic forms In the 
latter gastro-intostinnl features like anorexia, vomiting, diarrhoea or con- 
stipation occur, associated with wasting, pallor, oedema, mainly involving 
the face and extremities, dyspnoea, and other evideuccs of cardiac insufficiency. 
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, U r d ° ry oft 1 cn 8tnkin 8* and !os3 of jerks is present 
m vrx Per , , cen - fc ‘ , of cases - In tlie acute form death mav occur with meat 
rapidity, the infant developing convulsive attacks, suffe’ring severe cohrkv 
pain and presenting cyanosis, dyspnoea and muscular rigidity. 

(5) Other Clinical Types. — These include ship's bcribcri t which mav 
be associated with scurvy (vitamin C deficiency) and is now rare amongst 
sailors, and pellagroid beriberi, in which there is a mixed deficiency, the 
skm and mucosa membrane lesions being cured with nicotinic acid and the 
neuritic manifestations with vitamin Bj. Secondary beriberi may be associated 
with (]) gastrointestinal diseases leading to defective absorption of vitamin 
Bj, (2) chronic alcoholism, or (3) pregnane}', diabetes, febrile states, or diseases 
increasing metabolism which lead to a relative deficiency by increasing the 
demand for B,. ' c 

Epidemic Dropsy, which is met with in India and other parts of the 
tropics, occurs in epidemics amongst rice caters and is often classified as a 
type of beriberi. Gastro-intestinal features, especially diarrhoea, are common. 
Some degree of fever is, however, generally present, progressive anremia is 
frequent, a vascular mottling of the skin over the tibia and inner side of the 
thigh is not uncommon, as well as a tendency to hcomorrbages involving 
the mucous membranes. Clinical evidence of neuritis is not obvious ; the 
knee jerks arc generally normal, and cutaneous anaesthesia aud deep hyper- 
cesthesia of the muscles absent. Some hold it is due to toxic substances 
developed in degenerating or diseased rice; others that it is caused by 
poisons in mustard oil. Its relationship to nutritional oedema in which there 
is a lowering of serum albumin and decreased colloidal osmotic pressure of the 
blood, does not appear to have been adequately investigated. Though 
simulating wet beriberi in some respects, there are obvious clinical differences, 
and the disease is probably not a pure Bj deficiency. 

Diagnosis. — Wet beriberi has to be diagnosed from cardiac failure, 
nephritis and severe ancylostomiasis, while the dry form has to be differ- 
entiated from alcoholic and arsenical neuritis, tabes dorsalis and progressive 
muscular atrophy. The dietetic history is important, and multiple cases of 
neuritis, especially if associated with oedema, should always suggest beriberi. 
Vitamin B x is greatly decreased or practically absent from the urine in cases 
of beriberi, and this test (p. 476) may determine the diagnosis in doubtful 
cases. Volhard’s diuresis test may also be helpful, since there is water 

retention in beriberi. . . . . . 

Prognosis.— This depends on the institution of appropriate treatment 
at a reasonably early stage of the disease. Ancurine cures the early neuro- 
logical manifestations of “ dry ” beriberi, and relieves many of lbe lld ' ; l “' f 
cases, but progress is often very slow and permanent disability M 

' * delayed. It improves the cardio-vascular dwturiwncui 



dosage. If the patient survives the first two weeks an “ n , t Abe disease 
tenance dosage of Bj be continued, recovery ensues. In »» nroinptiv 

tends to run a rapid course and shows a high mortal ) t infreciucntly 
treated. Tachycardia, oedema and congestive heart fadur linbh* to 

precede death. Cases which return to their polished ncc t 
relapses and sooner or later die of the disease. 
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Treatment. — Prophylactic. — Prophylactic measures consist inproviding 
a balanced dietary adequate in Bj, i.e. 1-2 mg. daily. An allowance of 
10-15 I.U. (international units) ox 3-3-5'0 miorograms per 100 calories of 
food intake suffices for most purposes. Any condition which increases the 
metabolic rate requires an increase in vitamin B x . These include (1) a diet 
high in starch, sugar or alcohol, (2) fever, and (3) hyperthyroidism. In 
institutions where polished rice or white bread is the main article of dietary, 
under-milled or parboiled rice and whole-wheat flour should be substituted. 
The addition of cooking soda to vegetables should be avoided, since boiling 
in the presence of alkali destroys B lt though heat alone does not. The water 
in which vegetables have been cooked contains vitamin B x and can with 
benefit be added to soup. 

Curative. — Dietary is an all-important factor in recovery, and the 
introduction of crystalline vitamin B hydrochloride (aneurine hydrochloride : 
thiamine hydrochloride) has revolutionised treatment. 

Crystalline vitamin B v — In ordinary cases this drug is administered 
orally, but the intravenous route is indicated (1) in severe and fulminating 
cardiac cases, (2) when there is reason to believe absorption is defective, and 
(3) in liver disease. The optimum oral dosage remains to be determined, but 
5-10 mg. daily for mild cases and 20 mg. daily for moderately Bevere cases 
should prove adequate. In severe cases, especially those with cardiac features, 
20-50 mg. should be given each day by the intravenous route for the first 
two weeks, followed by a similar dosage daily taken by the mouth. In 
fulminating cardiac cases, 100 mg. may be immediately injected and this 
should be repeated until relief is obtained, after which the dose may be 
reduced. Hawes has used much larger doses in moribund patients with 
dramatic effects. 

Careful nursing and absolute rest in bed are essential, and when there is 
right-sided cardiac failure venesection is of definite value. Small feeds con- 
taining marmite should be given two-hourly. Subsequently a low carbo- 
hydrate diet rich in B complex and adequate in other vitamins is advisable. 
Yeast, marmite, wheat germ, rice polishings, wholemeal flour, barley, oatmeal, 
liver, kidneys and other glandular organs serve as a satisfactory source of 
Bj. Orange and tomato juice and milk, butter, eggs and cream should also be 
included in the dietary of such cases. 

In infantile beriberi the mother should receive vitamin B x treatment, 
and artificial feeding instituted for natural feeding or a healthy wet-nurse 
employed. Vitamin B x should be administered in adequate dosage, and the 
two-hourly feeds reinforced with marmite. 

When there is polyneuritis involving the lower limbs a cradle should 
be put over the feet, while splinting may be necessary to prevent muscular 
contractures. After the acute symptoms have subsided, massage and electrical 
treatment may help to restore the circulation and muscle tonus. 


PELLAGRA 

Synonyms.— Mai de la Rosa; Mai del Sole; Maidismus; Psilosis 
pigmentosa; Malattia della Miseria ; Asturian Leprosy ; Alpine Scurvy .. 
Definition.— Pellagra is a chronic relapsing disease occurring especially 
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ally, it ,s characterised by buccal and gastto^tcst^ldisUri^';,^; 

f” 0 ®' and a symmetrical eruption espcciallv affcctFag ar«' 

of skm. exposed to the sun s rays or to faction. 

^Etiology , — B ellagra (pelle, the sldn; agra, rough) prevails endomi. 

So < ? fc K era S ^ at 5 s f the U.S.A,, lower Egypt, Turkey, Roumania, 
the Balkans, Spam and Italy, and has been reported from India, Chinn 
Japan, parts of Africa, Mexico, West Indian Islands, etc. People of any 
race, age or sex are susceptible, and the malady is more common amongst 
the poorer classes. The incidence of the disease is greater in the spring, 
ft occurs particularly amongst maize eaters, and in poorer communities 
living on cereals containing a low protein content or protein of low biological 
value. Following the work of Elvehjcm on canine black tongue, nicotinic 
acid (B 7 ) and its amide have been found to clear up the early dermal changes 
and mucous membrane lesions in pellagra and to relieve many symptoms 
referable to the central nervous system. Certain coenzymes contain nicotinic 
acid amide (Warburg and von Enler), and severely ill pellagrins usually 
have a low coenzyme content in the blood (Vilter and Spies). It has been 
suggested that an interference with general cellular metabolism may result 
from a deficiency of available respiratory enzymes. When infection or 
hyperthyroidism increase the oxidative activity of the body and when the 
enzymes which facilitate such activity are wanting owing to a deficiency 
of their precursors, a deficiency syndrome follows. Other factors in the B. 
complex, i.c. riboflavin (B z ) and adermin (B c ), as well as proteins, are also 
essential in preventing pellagra and probably have a closely intcr-rclatcd 
function (see pp. 477, 478). Sporadic cases of true pellagra occur in alcoholics 
or arc secondary to disease of the alimentary tract. They arise from mal- 
absorption of pellagra-preventing factors or from deficiencies in the dietary 
prescribed. Irrespective of whether the development of pellagra follows 
poverty, erroneous dietary habits, “dietary idiosyncrasies, organic disease, 
chronic alcoholic addiction, or some combination of these factors, the lesions, 
symptoms and methods of treatment are essentially the same (Spies). 

Pathology. — Emaciation is marked and the internal, organs, including 
the heart and spleen, are small and atrophic. Skin lesions consist of an 
initial erythema involving the superficial layers, terminating later in a true 
exfoliative or exudative dermatitis, associated with pigmentation. StpmatitJS 
and glossitis with ulceration of the tongue, denudation of its epithelium 
and ultimate atrophy may ensue. The jejunum is congested and atrophic, 
and small superficial ulcers involving the jcjuno-iicum, colon and rectum 
are described. The mesenteric glands may bc enlarged. y CID . on “ tr {|^ 
pathological changes in the nervous system are generally slight but _th re 
may be a subacute combined degeneration of the cord ■ the j • 

and lateral tracts, and especially Clarkes column (Wilson)- Dctc crat 
of the anterior-born cells in the lumbar region, and subacute nfl.mimatioi| 
^ the g‘ “ J: it. i ... nneinMn, 1 -rtnfe nm (Iwcnbfu. while unaucm 

recorded 
and 

cent, oi peuagTins suow aciiiuruyimu »wv U « 
intrinsic factor appears to bo secreted normally by tba p>I g 



PELLAGRA 


495 


megalocytic anaemia is rare. The total white count is generally normal in 
uncomplicated cases, _ there is often a lymphocytosis, and some degree of 
secondary anaemia is common. The cerebro-spinal fluid exhibits no 
abnormality. 

Symptoms. — The exact incubation period is unknown, and it should be 
realised that prodromal symptoms may recur over long periods before the 
classical oral or dermal features develop. In this stage a definite history 
is most important in making a correct diagnosis. Generally there is a history 
of having lived for a long period on (1) make or other cereals poor in protein 
of high biological value, or (2) a diet high in fat and carbohydrate, and poor 
in proteins and vitamins, such articles as red meat, eggs, milk, fish, fresh 
vegetables and fruit being lacking. 

Prodromal Symptoms . — These include anorexia, loss of weight and 
strength, dyspepsia, flatulence, vomiting, sensations of burning or discomfort 
in the epigastrium, constipation or diarrhoea, insomnia, headache, pal- 
pitation, vertigo, numbness, forgetfulness, nervousness, mental irritability 
and mental confusion. Later, characteristic involvement of skin, alimentary 
tract and nervous system may supervene, but all three systems are not 
necessarily affected in any one pellagrin, while the sequence and the severity 
of the symptoms show considerable variation in individual cases. 

Alimentary features . — The glossitis and stomatitis which usually appear 
early in the disease are diagnostic. In the early stages the tip and sides of 
the tongue are red and swollen ; later the whole organ becomes fiery red 
(beet tongue) and inflamed, with lateral indentations from the teeth. Deep 
ulcers may develop on the sides and tip, while the dorsum becomes covered 
with a thick grey membrane, perhaps containing Vincent’s organisms. A 
similar condition may involve the buccal mucous membrane, palate, gums and 
the muco-cutaneous surface of the lips. Hot, spiced and acid foods increase 
the ptyalism and the burning sensations felt in the tongue, pharynx, 
oesophagus and Btomach. Other symptoms include nausea, vomiting and 
abdominal discomfort, flatulence and distension, especially after food. 
The bowels may act normally or be even constipated in the early stages, 
persistent diarrhoea being characteristic only of the advanced cases. In 
the latter the stools are non-fatty in type, diarrhoea occurs at all hours, and 
is often associated with colicky pain and tenderness. Sigmoidoscopy may 
reveal a proctitis. Associated vaginitis and urethritis are not uncommon. 

Skin lesions . — Their distribution is on the back of the hands, wrists and 
forearms, the dorsum of the feet, the face, neck, upper part of the chest, 
under the breasts and in the perineal regions — in snort, over those areas 
directly exposed to the sun’s rays or friction. Commencing as an erythema 
resembling a severe sunburn, there is redness, swelling and tension of the 
fikin, followed by itching, burning and possibly bleb formation, while later, 
a deeper dermatitis develops with desquamation and exfoliation. Pigmenta- 
tion and thickening of the dermis result, but finally atrophy supervenes, 
the skin becoming wrinkled, inelastic and thinned. Pathognomonic features 
°f pellagrous eruptions are their absolute symmetry and their sharply 
demarcated pigmented borders — the hyperkeratotic border of Merk. 

Nervous system . — The early mental symptoms, which are often regarded 
as functional, include depression, apprehension, irritability, headache, 
insomnia, and bilateral burning sensations involving the extremities or 
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hJSJS?* tte bt ? y ; Lat< * thesc toental BJ'mptoms arc accompanied 
Sh2S? t7 * trem °* ° f t j e t<)nguC) c0 , atsc ttem ott of the limbs endued 
athetoid movements and cramp ; while numbness and paralysis of th* 

extremities are common. The reflexes which at first are generally increased 
lateT become decreased, and finally are often entitely absent. The nait mav 
be spastic or ataxic, and cord involvement or peripheral neuritis due to 
associated B t deficiency may be factors in the production Of the necrological 
picture. If improperly treated, insanity often results. Retardation of growth 
occurs m children, but fortunately neurological complications are not common 
in them. 

The course of the disease is generally afebrile and characterised by 
definite attacks alternating with remissions extending over many years 
unless a proper diet be maintained. * *' 

Diagnosis.— In classical pellagra the glossitis. Stomatitis and the char- 
acteristic skin lesions make the diagnosis easy, but these features occur 
duly in the wcU-establish6d disease and it is the eubclinicel cases of tlio^e 
presenting vague prodromal manifestations which are so important to recog- 
nise early. A reliable history of dietary deficiency is important, and the 
rapid amelioration of gastro-intestinal and mental symptoms following 
nicotinic acid therapy will confirm the diagnosis. The urinaty test for 
nicotinic acid excretion devised by Harris and Raymond (p. 478) may clinch 
the diagnosis in doubtful cases. Pellagra sine pellagra may be confused with 
sprue or ergotism, while erythema multiforme and dermatitis venenata may 
cause difficulty. 

Prognosis. — In endemic pellagra if patients receive modern treatment 
arid a maintenance diet adequate in vitamin B 2 complex and good biological 
protein, the mortality should be low. In the past, about 40 per cent, have 
been estimated to develop mental trouble, and many of these died in asylums. 
Fever is an unfavourable sign, and in the absence of intercurrent disease 
occurs either as a terminal event or in the fulminating form known as typhoid 
pellagra, which is characterised by intense prostration, tremor, muscular 
rigidity, convulsions and death. In secondary pellagra, the prognosis depends 
on rectification of a faulty diet and treatment of the underlying alimentary 
trouble. . 

Treatment.-— Prophylactic.— ‘The addition to a pellagrins diet of tea 
meat, milk, eggs and substances rich in vitamin B* complex, c.g. brewer s 
yeast and marmite, will prevent the disease. . . 

Curative. — Rest in bed, a high calorie, nutritious diet low' in carbohydrate 
but rich in protein, and foodstuffis containing vitamin complex are dcsir* 
able. The diet should include fresh milk, lean scraped red meat, liver, 
canned salmon, tomato juice, fresh fruit and vegetables. A^hc es * jj 
have been found to possess curative value when given m large dosage mcluuc 
Brewer’s yeast (75-100 g. daily), marmite (30-60 g. daily), * t , f ^ rin 
(250-300 g. daily), vcntriculin (200 g. daily) and liver «****'/ ^2 u f c ‘ 
daily). The discovery of the curative effects of adequate doses of mcmuuc 
acid on many of the manifestations of pellagra has revolntmnn.d the i ire 
ment of the disease. The drug is administered by the rnoa , 
and in divided doses, the daily dosage ranging from 20(M00O mg^ ^ rag- 
being generally effective. After ten days the dosage maj f ‘.i" 

Flushing, burning and itching, nausea, vomiting sud eo 7 » 



Tropical Macrocytic anaemia m 

e&yitiitiUjr if tie drtfg it giVtn ill large dotage On an empty ttOmaOh. NiOotiniO 
etcid also Stimulated gastric activity and acid secretion, and is liable to elicit 
a mild histamine-like type of reaction. The rntidotls membrane lesions, 
ifiOhidifig pellagrous glossitis, stomatitis, vagiititis, urethritis and proctitis, 
&fe hetfled aiid bowel function restored to normal, the early erythematous 
lesion^' ate blanched, while the early and late Mental relapse symptoms are 
greatly benefited. The chronic slrin lesions, however, are not cured by 
nicotinic acid therapy. Associated symptoms of peripheral neuritis are 
nbt relieved by nicotinic acid, but both pain and, numbness disappear after 
daily injections of 50-100 mg. of crystalline vitamiti B L (Spies). 

Riboflavin is ihdicated if there is angular stomatitis or cheilosis ; the oral 
dosage’ it 5-f5 mg, daily. No toxic effects have beeii described following oral 
administration. 


TROPICAL MACROCYTIC AMMIA 

Sly iiony iris, — Nutritional Macrocytic Anaemia ; Tropical Megalocytic 
Abfemia. 

Definition.— A severe nutritional anaemia, megalocytic in type, especially 
affecting ptegnant women in the tfopies and subtropics, and responding 
specifically to marmite or liver extract therapy. Non-hfemolytic and 
hemolytic types are encountered. 

AEtiolOgy.— The disease affects both sexes but is especially common 
in ^omeri during the child-beating period owing to the superseded nutri- 
tional demands of ptegnancy and lactation ; it develops dating the latter 
half Of pregnancy. It has been reported from India, China, Africa and 
Macedonia; The malady is found in rice-6aters in the southern half of India, 
Where it affeOts dll communities and grades of society (Wills). In Macedonia, 
it is prevalent in the refugee population, wh6se diet is poor in animal proteins, 
Which suggests that an amino-acid deficiency may be the basis of the syndrome.- 
Castle holds that lack of extrinsic factor in the diet is responsible, but Wills 
and EVans believe it is due to deficiency in a new hcemopoietic factor con- 
tained in etude liver and autolysed yeast. The factor concerned has not 
been identified With any Constituent of the Vitamin B 2 Complex. Frequently 
the condition is associated with chronic malarial splenomegaly, which intro- 
duces a superadded haemolytic factor through excessive phagocytosis of 
abnormal fed cells by a hypertrophied and pathological reticulo-endothelial 
system resulting from repeated malarial infections over many years (Fairley). 

Pathology.— In uncomplicated Aon-hcemolytic cases the organs are pale 
4ttd may show fatty infiltration secondary to the Unoemia. In fatal eases, 
there may be cardiac dilatation associated with fatty Changes' in the myo- 
cardium, a congested enlarged liver, oedema and other evidence of cardiac 
decompensation. Megaloblastic hyperplasia of the red marrow is fCund, 
and Ehrlich polychromatic megalohlasts are demonstrable in smears or 
sections, in Cases of haemolytic type associated with splenomegaly, there is, 
ifi addition, a- generalised hypertrophy and hyperactivity of the reticulo- 
endothelial eells, which may contain malaria pigment and phagocytosed red 
cells, fine hsemOSiderin deposits in the parenchyma Celle of the liver aiid 
Spleen, and a decrease of lymphoid tissue in the latter organ hi which the 
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DEFICIENCY DISEASES 


HtraiorriagM mar bo found 



ofhiemooytoblasta aaS eryttoobl'aola. Basophilic and p^K. ai" 
blasts are common, but ripening sufficient to produce a really pink cytoplasm 
in a cell with a finely stippled primitive nucleus is a rarity. Pathological 
changes in the precursors of the white cell series are common, and nfeca- 
karyocytes are. liable to be atypical or scanty. 

The condition is one of panmyelopathy in which some more primitive 
cell type than the megaloblast must be implicated. The reticulo-endothclium 
lining the marrow sinusoids is the ultimate source of erythrocytes, leucocytes 
and platelets, and it appears not improbable that the deficiency factor no 
less than malaria itself is exerting its deleterious influences on primitive 
reticulo-endothelium . 

Symptoms. — In the uncomplicated non-hccmolytic type the symptoms 
are essentially those associated with a grave anaemia. The patient often 
first seeks advice for cardiac palpitations, giddiness, shortness of breath, 
weakness on walking and physical fatigue. Sore tongue, anorexia, vomiting, 
flatulence, abdominal distension and diarrhoea may be complained of, and 
fever or cough may or may not be present. Physical examination generally 
reveals a well-nourished patient with pale mucous membranes, a low blood 
pressure and rapid pulse, and often hsemic cardiac murmurs. Later frank- 
congestive cardiac decompensation (see p. 889) may ensue. The blood 
picture resembles that of pernicious nnremia with megalocytes and often 
nucleated red cells present in the blood Bmeara. Red cell counts of between 
500,000-1,000,000 erythrocytes per c.mm. are not uncommon. The colour 
index generally exceeds unity. The mean corpuscular volume is increased, 
and the Price-Jones curve shows a shift to the right, and an increased varia- 
bility and mean corpuscular diameter. Lcucopenia is common, the reti- 
culocytes are not increased, the serum bilirubin values are normal and the 
fractional test meals show that, unlike pernicious anemia, the oxyntic cells 
retain their power of secreting HC1 after the administration of histamine. 

In the hwmolylic type of tropical macrocytic anemia, certain features arc 
superadded. The spleen is invariably enlarged and bard but not tender. 
Petechial eruptions involving the Bkin, epis taxis and bleeding gums or bleeding 
from other mucous membranes occur in about 25 per cent, of cases, and 
are invariably associated with thrombocytopenia. An ictcroia tinting of 
the skin or conjunctive is not uncommon, while hyperbilirubinemia ana 
dark brown stools are characteristic findings. The blood picture resembles 
in many respects the megalocytic anemia already described, but xeticuio- 
cytosis is the rule, and megalo-spberocytosis may be found which is not t 
case in the non-haanolytic type. Lmop«» end thromb. 



oi tne gemto-unnary wuub, uuu icoj — ' , i r rn ,„ lm'low 

disposed to by the increased pressure on the diaphragm e. r „ e 

by the pregnant uterus and greatly enlarged spleen, which so mam o - 
patients present. Typical paroxysms of malarial fever at this late stage 
are rare, and parasites are not demonstrable between attacks. 

Diagnosis. — An adequato hematological investigation is 
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diagnosis. The non-hsemolytic type has to be distinguished from other 
megalocytic anaemias. It differs from pernicious anaemia in that HC1 is 
secreted in response to histamine injections, and nervous manifestations 
are absent, while the atrophic, distended abdominal parietes, marked loss 
of weight and the bulky pale fatty stools so characteristic of tropical sprue 
are not observed in tropical macrocytic anaemia. The haemolytic type clini- 
cally resembles acholuric family jaundice, but there is no family history, 
the corpuscular fragility is not increased to hypotonic saline solutions, and 
the anaemia is of an entirely different type in the two diseases. 

Prognosis. — Balfour estimated the death-rate as 40 per cent, before 
the introduction of liver therapy. With modern treatment and in the 
absence of complications patients whose condition is diagnosed at a reason- 
ably early stage should recover completely. The non-haemolytic type 
responds more readily than the haemolytic type, in which very large doses 
of fiver parenterally may be necessary. 

Treatment. — Prophylactics. — Prevention depends on the adoption of a 
well-balanced diet containing adequate amounts of protein of good biological 
value and vitamin B a complex. 

Curative. — Uncomplicated cases of non-haemolytic type generally respond 
to marmite (Wills) in a dosage of 30 grammes daily, to liver extract by the 
mouth equivalent to 1 lb. of fresh liver daily, or to daily injections of 2 c.c. 
of injection of liver (campolon type). Maximal reticulocytosis develops about 
the seventh to ninth day, and provided treatment is maintained satisfactory 
blood regeneration follows. 

In the haemolytic variety, or where complications exist, much larger 
daily dose3 of marmite (60 grammes) or preferably of parenteral liver ex- 
tract (6-8 c.c.) are necessary, and in severely ill patients, it is often advisable 
in addition to parenteral liver therapy to give blood transfusions in order 
to tide the patient over the critical few days before specific therapy initiates 
the haemopoietic response. Successful termination of labour and the cessa- 
tion of lactation decrease the nutritional demands on the body and may 
result in spontaneous cure, but it is important to remember that skilled 
medical and nursing attention during the puerperium, and the daily examina- 
tion of the patient for the onset of complications such as cardiac failure and 
pulmonary infections may result in saving the patient. Throughout treat- 
ment a nutritious diet cont ainin g meat, eggs, milk, and foods rioh in vitamin 
Bj complex is desirable. 

N. Hamilton Fairley. 



SECTION VII 

DISEASES OF THE ENDOCRINE GLANDS 
DISEASES OF THE PITUITARY GLAND 


Apart from its own special functions, the pituitary gland has a stimulating 
effect on most of the other ductless glands, which latter tend to atrophy 
after removal of the pituitary gland (hypophysectomy). The influence, 
however, is reciprocal and hyper- or hyposccretion of the other endocrine 
glands influences the activity of the pituitary. The hypothalamus, on either 
side of the third ventricle, contains many nerve nuclei which are connected 
with the pituitary gland. They provide the mechanism for an intimate 
relationship between hypothalamic stimuli and pituitary function. 

The posterior lobe secretes two hormones, pitressin and oxytocin. The 
former has a vaso-pressor action, is anti-diuretic, and produces an increased 
urinary excretion of chloride. The latter, oxytocin, produces contraction of 
the pregnant uterus. Recently, it has been shown that pitressin causes con- 
traction of the non-pregnant uterus. The pars intermedia secretes a specific 
katabolic factor (Collip), and the melanophore expanding hormone. 

The anterior pituitary gland appears to secrete 10 or more hormones, 
but it is uncertain whether they are all distinct chemical substances. It 
has been postulated that one hormone may have different actions under 
varying physiological circumstances. Description is facilitated by assuming 
the existence of separate hormones : 

1. Growth-producing hormone. 

2. Lactogenic hormone. This initiates and maintains mammary secretion. 

3. Thyrotrophic hormone (thyrotrophin). This produces (a) hyperplasia of 

the thyroid gland and hypersecretion of thyroxine ; ana (b) exoph- 
thalmos, even after thyroidectomy. 

4. Gonadotrophic hormone (gonadotrophin). This factorbas been chemic- 

ally separated into two components, Prolan A and Prolan B, which 
under certain conditions produce different gonadotrophic reactions. 
Thus, Prolan A stimulates development of the Graafian follicles 
and of the spermatic tubules ; whereas Prolan B produces lutemisa- 
tion of mature follicles, or of the theca of immature follicles, and 
hyperplasia of the interstitial cells of the testis or ovary. 

5. Diabetogenic hormone. This hormone produces hyperglycemia , 

glycosuria and ketonuria. The effect appears after - or J daily 
injections, and owing to the appearance of anti-bodies canno 
be sustained ordinarily for more than a few weeks. It, however, 
the daily dose of hormone is progressively increased, permanent 
diabetes results even when injections cease, and the islets ot th 
pancreas are then seen to have undergone degeneration. 1 1 
diabetogenic hormone can act in the absence of the adrenal g an , 

SCO 
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but tlicir presence augments the dinbctogcnic effect, since they 
undergo cortical byperplnsin (associated adrenotrophic hormone) and 
this itself tends to produce hyperglycicmia. A diabetogenic effect 
is best seen on the hypophyscctomised dcpancrcntiscd dog (Houssay 
dog). Secretion of the dinbctogcnic hormone may be produced by 
electrical stimulation of the vent ro*mcdial nuclei of the hypo- 
thnlnmus. 

G* 'Idycotrophic hormone (Young). This hormone can prevent the hypo- 
dyc.vimic action of insulin, without, however, having the power to produce 
lirpcrJlvcri'inia. It. appears to act by directly antagonising the action of 
imlm, that is, by preventing the oxidation of glucose in the peripheral 
bv inhibiting glycogen formation in the muscles, and by facilitating 
plucfFp forma t ion from hepaf ic glycogen (glycotropbic or, better, glucotrophic). 
T.l Kelogenic hormone. Tins produces ketonromia, ketonuria and an 
1 increase of liver fat. It can be separated from diabetogenic anterior 
lobe extracts. 

Pancrcatotrophic hormone. This produces hyperplasia of the islets of 
f Langcrhans, and increased secretion of insulin. Its separate entity 
1 is not certain, and the initial action of the diabetogenic hormone 
> in certain species appears to be pancrcatotrophic. 

>. Adrenotrophic (corticotrophic) hormone. This produces hyperplasia of 
the adrenal cortex. *v As with other trophic hormones, the effect is 
best demonstrated after the hypoplnsin, or atrophy, of the adrenal 
cortex that follows hypophyscctomy. It is associated with, but can 
be separated from, the thyrolrophic and growth hormones. 

10. Pnrathyrotrophic hormone (parathvrotrophin). This has been de- 
scribed but its existence is not firmly established. 


ACROMEGALY 

Definition. — Acromegaly is a condition due to a hypersecretion of the 
\ 5 t 1 wth hormone of the anterior pituitary gland. It is characterised by 
enagement of the hands and feet, and of the bones and cutaneous tissues 
ofn he face, and by splanclmomegaly. It is frequently superimposed on 
gigintism. 

AEtiology. — The disease occurs at any age but usually before 40, and in 
both flexes. There is a mild familial typo. Tho immediate cause is an cx- 
ccadvc accretion of the growth hormone. 

^Pathology. — The primary lesion is an adenoma, or hyperplasia, of the 
cwnophil cells. Secondary enlargement of the adrenal cortex, the thyroid 
aiN the parathyroids may be present. The testes and ovaries are usually 
amphic. The islets of the pancreas may be hyperplastic in the initial phases, 
ail later undergo atrophy. Diffuse lymphoid hyperplasia is frequent. All 
thf viscera arc enlarged. 

}{Symptoms.--Thc patient may first seek advice because of increasing 
e* of the hands and feet, or of a blunting and distortion of facial features, 
o&isnal disturbance due to a pituitary tumour. The latter is associated 
wilt optic atrophy, bitemporal heminnopia, progressive loss of vision and 
EcSbrc headaches. Ocular palsies may result from pressure on the third, 
fourth or rixth nerve. 


! 
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The enlargement of the extremities is partly due to bony enlargement 
and thick enin g, but there is also overgrowth of the soft tissue. The vault 
of the skull may be somewhat thickened, but considerable bony overgrowth 
is more common in the base of the skull and in the facial bones. The over- 
growth of the lower jaw leads to prognathism and spreading of the teeth. 
The vertebrae undergo changes, and kyphosis and scoliosis are common. 
The soft tissues of the face, nose, and lips undergo hypertrophy, which together 
with the bony changes, may transform the facial appearance. The sldn and 
subcutaneous tissue are thickened, and the sebaceous and sudoriferous 
glands hypertrophied, producing a greasy perspiring skin. The hairl too is 
thick and greasy, and may be abundant over the trunk. Enlargement of 
the tongue leads to difficulty in articulation, and enlargement of the Jhrynx 
produces a deep voice. Speech is also sluggish and memory poor. The general 
behaviour may be characterised by apathy and lack of initiative. Generalised 
muscular hypertrophy may initially be associated with great strength, but, 
later weakness and atony result. The heart is enlarged, but hypertension or 


hypotension may occur. 

Complications and Sequelae. — (1) Sex Function. Impotence iii the 
male, and amenorrhcea in the female, are common complications, caused by 
destructive encroachment of the eosinophil cells on the gonadotrophic basophil 
cells. (2) Thyroid. Although exophthalmic goitre is a rare complication, 
a raised basal metabolism is not infrequent, pud an excess of endogenous 
pituitary thyrotrophic hormone produces enlargement of the thyroid in 
some 50 per cent, of patients. In the later phases, myxeedema may supervene. 
(3) Adrenals. The development of hair on the face and body in fem|l es 
(hirsuties) suggests a pituitary corticotrophic stimulus. It is only ra.'pty 
present in a severe degree, and may not develop until some years after ijh e 
onset of the acromegaly. (4) Diabetes Mellitus. This disorder is present i n 
a small proportion of patients ; but some degree of intermittent or chro nc 
liyperglyocemia with glycosuria, in the absence of diabetic symptoms, n ay 
be detected in some 50 per cent. The pituitary diabetogenic hormonf is 
probably, responsible. (5) Diabetes Insipidus or Diabetes Tenuifluus. Th t re 
may' be in different patients, or in one patient in different phases'dJ^he 
disorder, ci'idence of deficiency' or excess of the anti-diuretic hornune. 
(6) Mental Changes. Depression, irritability, negativism, melancholia, mmia 
and delusional insanity' are possible complications. 

Diagnosis. — The increase in Bize of hands and feet, and thickening and 
blurring of the facial features, with prognathism, makes diagnosis &aj, 
especially if gigantism is already present. Osteitis deformans is a bgiy 
disorder which distorts the vault of the skull and does not affect the Mai 
bones. In acromegaly, radiographic examination may reveal an enlargenjjnt 
of the sella turcica, which if associated with optic atrophy or bitemji'al 
hemianopia, indicates a pituitary' eosinophil tumour. J 

Prognosis. — The course is gradually progressive, with intermits 11 *' 
phases of apparent arrest of the pituitary hyperfunction. These phases a\y 
bo prolonged over many' years. As myxoedema may follow exophthalmic 
goitre, so hyperactivity of the pituitary may be succeeded by hypoactic/y, 
with secondary hypofunction of the thyroid and adrenal glands. il 

i a * rnCn *‘ — ^ there is progressive involvement of the optic nei^ 3 , 
wi i (lunger of complete blindness, the treatment is surgical removal of flP 
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CUSHING’S SYNDROME 

E ituitary tumour. Otherwise deep radiation of the pituitary region should 
e tried first, and relief results in some 50 per cent. If sight is not threatened, 
and there appears to be an arrest of pituitary hyperfunction, treatment is 
symptomatic, including hormone substitution where indicated, c.g. thyroid 
for myxccdcma, testosterone for impotence, and cestradiol for amenorrhoea. 
Exophthalmic goitre may be treated by radiation of the thyroid, or thy- 
roidectomy. True diabetes mellitus will need dietetic regulation and insulin, 
but symptomless glycosuria can bo ignored. 

GIGANTISM 

Tin's is a condition of rapid and excessive growth of bone resulting, among 
other manifestations, in a height above normal. Like acromegaly, it is due 
to excessive secretion of the growth hormone by the eosinophil tells of the 
anterior pituitary (hyperplasia or tumour), but this hypersecretion operates 
in childhood, or adolescence, before the epiphyses of the long bones have 
united. If the hypersecretion persists, acromegaly will be superimposed on 
the gigantism. In uncomplicated gigantism, there is no sharp dividing line 
between normal tall people and pathological giants, and the characteristic 
of tallness is probably a familial and racial feature dependent upon con- 
stitutional hyperactivity of the 'anterior pituitary. Eunuchoid individuals, 
as well as pre-pubertal castrates, are often excessively tall. This may be 
due to two factors : (1) growth J lirmone acting over a longer period, since 
the union of the epiphyses is delayed ; and (2) hyperactivity of the anterior 
pituitary secondary to failure of gonadal function, assuming the latter to be 
primary. 

The treatment of pathological gigantism is the same as for acromegaly, 
namely, radiation of the pituitary gland, or surgical removal of a pituitary 
neoplasm. Inhibition of pituitary activity by large doses of testosterone, 
or cestradiol, may be of some benefit. 

CUSHING’S SYNDROME 

Definition. — A condition of virilism in females (or of feminisation in 
males) associated with adiposity, hypertension, diabetes mellitus, plethora, 
and softening of the bones. 

AEtiology. — The disease is commonest in the second and third decades 
but may occur at any age. It is much more common in females than males. 
The immediate cause is hyperfunction (or dysfunction) of the pituitary 
basophil cells and of the adrenal cortex. 

Pathology.— Cushing postulated that the primary lesion was an adenoma 
of the basophil cells of the anterior pituitary gland. "While it is true that 
an adenoma, or even a carcinoma, of these cells is found in some cases, in 
others the primary lesion appears to be adenoma or carcinoma of -the adrenal 
cortex, carcinoma of the thymus gland, or an ovarian arrhenoblastoma. In 
nearly all cases, whatever the apparent primary lesion may be, there is also 
found hyperplasia of the adrenal cortex and hyalimsation of the pituitary 
basophil ceils. The latter change is considered to be a fundamental one by 
Crookc, who discovered it. It can, however, be secondary and reversible, 
since removal of an adrenal tumour produces a return to clinical normality. 
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Symptoms. — Virilism is shown by cessation of menstruation, loss of 
hair of the head, and growth of hair on the face and body, as in the male ; 
feminisation is indicated by testicular atrophy and impotence, and by mammary 
development. For a fuller description the reader is referred to the sub- 
section on Diseases of the Suprarenal Glands. In all cases the adiposity is 
diffuse, but it is especially noticeable on the face, trunk, and upper arms 
and thighs. It is occasionally a painful adiposity. Where the skin has been 
stretched by fatty deposits, e.g. in lower abdomen, thighs, breasts, and axillae, 
there are linca distensae, which are not white but of a deep red colour. The 
face is plethoric and of a dusky tinge, suggesting a polycythsemia basis, 
which is not necessarily substantiated by a red cell count. The anterior 
aspects of the legs show bluish mottling with contrasting patches resulting 
in a marble appearance, from which is derived the dermatological name, 
cutis inamorata. 

The bones are rarefied (seen in X-ray photographs) and softened, so 
that the vertebrae are compressed, and the patient develops kyphosis and 
round shoulders, with a diminution in height. Lordosis helps to accentuate an 
adipose pendulous abdomen, and may give rise to troublesome baokache. 
The blood pressure is raised, and there may be a secondary ischaemic nephritis. 
In a few patients, fatal malignant nephrosclerosis has been recorded. Diabetes 
mellitus may bo present in varying degrees of severity, and those patients 
who manifest no diabetio symptoms invariably show a delayed fall in blood 
sugar in the carbohydrate tolerance teafc s Pigmentation of the orbits and 
nipples may be present. Migrainous headaohes are not infrequent, but changes 
in the optic nerves or visual fields are rare, since basophil adenomas are 
usually microscopic in size. The thyroid gland may be enlarged, but there is 
rarely evidence of hyperthyroidism. 

Complications. — The patients are liable to intercurrent infections, 
especially staphylococcic. 

Diagnosis. — Adipose corpulent women with plethoric faces, rounded 
shoulders, and hirsutism, suggest the diagnosis. Radiograms may show 
osteoporosis, but the sella turcica is usually not enlarged. Glycosuria and 
hypertension arc additional features. Hirsutism is of male distribution, but 
quite frequently not excessive. The possibility of an adrenal tumour is 
suggested by considerable hairiness, gross enlargement of the clitoris, and a 
gross excess of androgenic hormone in the urine {e.g. more than 20 mg. of 
17-kotosteroids per 24 hours). In doubtful cases, iodoxyl (pyeleotan, uropac, 
uroselectan) radiographic examination, or perirenal insufflation, or even 
laparotomy is called for (see adrenal section). Thymus tumours may be 
excluded by radiographic examination of the chest, and ovarian t um ours 
(a rare cause) by bi-manual examination. The urinary caloium exoretion 
may bo increased, but the serum calcium iB not raised, as in the case of 
hyperparathyroidism. 

Progn3§„ incomplete forms of Cushing’s syndrome are not at all un- 
plmses of appaffi familial. They do not necessarily call for any special 
be prolonged ov questionable whether they are more correctly regarded as 
goitre, so hyper alifc y than as pathological. 

with secondary “In the absence of treatment, the course is usually pro- 

Treatmernnffl, but only gradually so. As with acromegaly, there may be 
with danger the process for many years. If an adrenal tumour ifl 
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removed surgically, in the absence of malignant recurrence the patient may 
return to complete normality. In the case of basophil adenoma, deep radia- 
tion applied to the pituitary gland may be followed by remarkably good 
results, with disappearance or considerable amelioration of most symptoms, 
including the diabetes mellitus. 

Treatment. — An adrenal tumour should be removed surgically. A 
thymus neoplasm is malignant and deep radiation of the thymus area is 
unlikely to prove of more than temporary benefit in such cases. In the 
absence of proof of any primary lesion outside the pituitary gland, a basophil 
adenoma is assumed, and deep radiation applied to the pituitary gland. 
Unilateral adrenalectomy for a supposed bilateral hyperplasia of the adrenal 
cortex is illogical, and cannot produce appreciable amelioration. 

INFANTILISM 

Synonym. — Levi-Loraine Syndrome. 

Definition. — Infantilism is a condition of deficient somatic growth and 
sexual development that might, however, be regarded as normal for a much 
younger individual. The term also implies the persistence of infantile char- 
acteristics in the adult and the failure of proper development of primary 
and secondary sexual characteristics. The term was first used by Loraine 
in 1871 in connection with a case of infantilism associated with tuberculosis. 
It was later applied by Levi (1908) to hypopituitarism beginning in childhood. 
Brissaud extended the term to include infantilism associated with hypo- 
thyroidism (Brissaud’s syndrome), but this is a more complicated and less 
well-defined disorder. 

AEtiology and Pathology. — Usually in life there is no gross lesion and 
autopsies are rare, since the uncomplicated condition is not incompatible 
with good health. Experimental and biological evidence indicates a deficiency 
of pituitary eosinophil cells (growth hormone), and less certainly a deficiency 
of basophil cells (gonadotrophic). Occasionally a third ventricle tumour, or 
pituitary craniopharyngioma, or chromophobe adenoma may be the cause. 

Symptoms. — In childhood, the patient is perfectly formed but somatic 
growth is much below the usual rate. Development, of the primary and 
secondary sexual characteristics at puberty does not occur, and the genital 
organs remain infantile throughout adult life. The condition, however, is 
not absolute, and varying degrees of sexual development . are met with. 
Although the epiphyses tend to remain open long after the normal time of 
closure, the ultimate height is well below normal, as the secretion of growth 
hormone is deficient. Intellectual development is usually normal and some- 
times above normal standards, but emotional development and behaviour 
pattern tend to retain immature characteristics. The patients are usually 
slender and have graceful limbs, ankles and wrists. The skin and hair are 
of smooth silky texture, and the general appearance is becoming. 

Diagnosis. — The condition should be differentiated from other forms of 
dwarfism (which see). 

Prognosis. — T his depends upon the time at which treatment is com- 
menced, but in general hormone therapy can only produce a trend towards 
normality. Health and normal function, other than sexual, is maintained 
even in the absence of any treatment. 
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Treatment. — Growth hormone, 2 c.cm. (20 rat units) intramuscularly, 
three times a week, should precede gonadotrophic therapy, although the 
danger of the latter producing premature union of the epiphyses appears to 
be largely theoretical. The therapy should be continued for months or 
years, with intervals to permit antibodies that appear in the blood after 
several weeks’ injections, to disappear. Gonadotrophins, 500 units intra- 
muscularly, twice weekly, are given for six weeks, and repeated after an 
interval of two months. In the absence of adequate response, testosterone 
in males, and hexcestrol in females, will prove a potent form of substitution 
therapy as far as secondary sexual characteristics are concerned. 

DWARFISM 

Definition. — A condition of sub-normal height well below the normal 
range. It is the opposite of gigantism. Although no other abnormality may 
be present, the use of the term is also extended to include a variety of 
conditions, of which deficient height is only one feature. 

^Etiology and Pathology. — The essential feature is a deficiency of 
pituitary eosinophil cells and of their growth-promoting hormone. The 
condition is quite comparable to that found in a strain of congenital dwarfed 
mice, in which the dwarfism and deficiency of eosinophil cells follows a 
Mendelian recessive genetic distribution in successive families. Occasionally 
in man a pituitary or other intracranial destructive neoplasm may be the 
cause. 

Symptoms. — In uncomplicated cases there are no features other than 
retardation of growth. In some patients, especially girls, this may be finalised 
by the premature union of epiphyses at puberty, e.g. 12 years of age. If, on 
the other hand, sexual development is infantile, the condition is that of 
infantilism (see above). In Frohlich’s syndrome, adiposity is an essential 
feature. Dwarfism may also be a feature of Simmond’s cachexia, if the 
condition is due to a pituitary craniopharyngioma commencing in childhood. 
Progeria (meaning prematurely old), is a name given by Hastings Gilford, in 
1901, to a rare condition comparable to Simmonds’s cachexia in childhood, 
and associated with an old, wizened countenance, infantile sex organs, 
dwarfism, alopecia, absence of breasts, and a parchment-like skin. The 
condition is probably of pituitary origin, but its exact pathology is uncertain. 
Pathological sexual precocity is associated with premature union of epiphyses 
and ultimate dwarfism, although initial growth rate may be rapid. 

Diagnosis. — With simple failure of growth, or in infantilism, the relative 
proportion of arms, legs, and trunk may be normal. In achondroplasia, a 
familial condition of defective endochondrial ossification, the arms and legs 
arc short compared with the body (human dachshund), and the nose is 
broad and flat. Non-endocrine causes of dwarfism are rickets, renal rickets, 
fragilitas ossium, coeliac disease, pancreatic disease, von Gierke’s glycogen 
disorder, vitamin deficiency, and achondroplasia. 

Prognosis. — Where the epiphyses are ununited, and treatment is started 
early with a potent growth hormone preparation, the prognosis is fair, but 
apparent unresponsiveness is met with, 

Treatment.--The essential treatment is growth hormone, which, however, 
is quite useless if radiograms show the epiphyses of the long bones to have 
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united. 2 c.cm., or 20 rats units, may be given intramuscularly three tim es 
a week for six weeks, and repeated after an interval of some weeks. Thyroid 
by mouth is also helpful, even when there is no obvious hypothyroidism. 
When hypogonadism is also present in boys, gonadotrophic hormone and/or 
testosterone, contrary to general belief, tends to accelerate growth and 
somatic development, and does not appear to produce epiphyseal union in 
ordinary therapeutic doses. 


SIMMONDS’S DISEASE 

Synonyms. — Pituitary Cachexia ; Hypopituitarism. 

Definition. — A disorder due to destruction or atrophy of the anterior 
pituitary gland, and manifested by cachexia, anorexia, subnormal metabolism, 
and hypogonadism. 

^Etiology. — The disease is more common in women since the commonest 
cause is atrophy of the anterior pituitary resulting from a local vascular 
lesion during the puerperium. Multiparse are especially prone. It may, 
however, occur at any age and in either sex associated with a pituitary or 
parapituitary tumour. 

Pathology. — Simmonds’s original case showed atrophy and fibrosis of 
the anterior pituitary gland as a result of an embolus in the main artery in 
a fatal case of puerperal fever. The vascular lesion is, however, more commonly 
thrombosis of the pituitary veins, following severe uterine haemorrhage at 
parturition. Suprasellar cystic tumours and chromophobe adenoma are 
other important causes, and rarely malignant metastases, tuberculosis, 
syphilis, and exanthemas. An unusual but important setiological occurrence 
is simply diminution in the relative number of eosinophil cells. As in the 
case of hypophysectomy, the gonads, thyroid and adrenal cortex are hypo- 
plastic or atrophic. The viscera are diminished in size in contrast to the 
splanchnomegaly of acromegaly. 

Symptoms. — Weakness, wasting, and anorexia are cardinal features, 
but of equal importance is the invariable failure of sex function. Thus, in 
the female, amenorrhoea is associated with a hypoplastic or infantile uterus, 
and, in the male, the gonads and penis fail to develop or, if already adult in 
size, they undergo atrophy. In both sexes the secondary sexual character- 
istics, e.g. pubic, facial and axillary hair, are lost, and the eyebrows and 
hair of the scalp also become thin and lustreless, or disappear. The skin is 
pale and dry, and may become wrinkled, giving a senile facies, known as 
progeria. The lower jaw may become atrophic (opposite of prognathism), 
and the teeth decay and fall out. The low metabolism, e.g. —40 per cent., 
is manifested by a subnormal temperature and hypersensitivity to cold. 
Bradycardia and hypotension are usual features. The blood sugar is also 
subnormal and the carbohydrate tolerance usually increased. Spontaneous 
hypoglyceemic attacks occur, and may be fatal. Anosmia and a relative 
lymphocytosis, with perhaps some degree of eosinophilia, are not uncommon. 

If the disorder commences in childhood, the lack of growth hormone 
results in failure to grow, although the epiphyses remain ununited in adult 
life, and there is failure of sexual development. 

Complications. — Pulmonary tuberculosis may follow prolonged inanition.' 
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Apathy, inertia, and somnolence are characteristic but may progress to 
melancholia, with disorientation of time and place. Optic atrophy results 
from tumours. 

Diagnosis. — The well-developed syndrome cannot escape recognition if 
the disorder is kept in mind. Cachexia is not always a feature. Minor and 
incomplete manifestations are more easily missed, but not if the possibility 
of the disorder following a puerperium in which there is severe hemorrhage 
and (or) infection is remembered. Migrainous headaches can occur even in the 
absence of a pituitary or parapituitary tumour, but radiographic examination 
of the sella turcica and examination of the fundi for optic atrophy should not 
be omitted. The condition is often mistaken for myxoedema (which see), but 
without justification, and the response to thyroid alone is never adequate, 
as it is in myxoedema. 

There are many features in common with Addison’s disease, but pigmenta- 
tion in Simmonds’s cachexia is either absent, or very slight, and is never 
present in the mucous membranes. Anorexia nervosa in the late stages may 
show all the features of Simmonds’s cachexia, and it is probable that there is 
an inhibition of pituitary activity via the hypothalamus. A similar mechanism 
may explain examples of incomplete Simmonds’s disease following shock or 
psychic trauma. Anorexia nervosa may therefore be considered as one of 
the psychological causes of an organic endocrine disease, Simmonds’s cachexia. 
Nevertheless, the initial and fundamental cause of anorexia nervosa is 
psychogenic, and there are essential differences in the clinical history and 
manifestation of the two disorders. Thus anorexia nervosa usually occurs in 
young adult3, more often in females, and it is possible to elicit a history of 
psychic trauma, shock, disappointment, or emotional upset. In contrast to 
the apathy of Simmonds’s cachexia, these patients are restless and perform 
feats of activity far beyond their apparent strength ; the loss of sexual hair 
is rarely extreme and may not occur ; in contrast, the trunk and perhaps 
the face is covered by diffuse downy hair. The twenty-four hourly output of 
17-ketosteroids is low in Simmonds’s cachexia, e.g. 2 mg. (normal 5 to 12 mg.) ; 
and the insulin sensitivity test (intravenous injection of 2 units of insulin) 
shows a rapid fall of blood sugar to low levels, e.g. 30 mg. per 100 c.cm., and 
a delayed recovery curve. Similar results of both tests may be found in the 
late stages of anorexia nervosa, but initially the results are normal in this 
condition. In myxoedema, the output of ketosteroids is low, but the fall in 
blood sugar after intravenous insulin is somewhat retarded. The Kepler test 
for adrenal function (see also Addison’s disease) often shows as low an index 
in Simmonds’s disease as in Addison’s disease. 

Prognosis. — There is usually progressive deterioration, but patients with 
minor manifestations following pregnancy may recover spontaneously. 
Treatment is beneficial, but it is not easy to provide complete substitution 
therapy, and the cessation of therapy is often followed by relapse. Patients 
are usually sterile, but should pregnancy supervene and parturition be normal, 
clinical recovery may result. 

Treatment. — Complete substitution therapy should consist of testo- 
sterone in the male, ajstradiol and progesterone in the female, desoxycorti- 
costerone and cortical extract to replace deficient adrenal function, thyroid, 
ami tic; anterior pituitary anti-insulin or glycotrophic factor (not yet avail- 
i i c). onadotrophins may be effective in the male, but are rarely so in 
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the female. In practice, I have found testosterone very effective in both 
males and females, producing increased strength, and well-being, and a 
positive nitrogen balance ; and in some patients desoxycortone, with or 
without testosterone, produces good results. The injection of corticotrophic 
hormone is theoretically indicated but my experience is disappointing. 
Thyroid should only be given in moderate doses and may prove har mful. 


FROHLICH’S SYNDROME 

Synonym. — Dystrophia Adiposo-Genitalis. 

1 Definition. — A combination of adiposity and hypogonadism, usually 
occurring at or before puberty, and resulting from pituitary hypofonction, 
or dysfunction. Dwarfism constituted a third feature in Frohlich’a original 
description, but it is generally agreed that the diagnosis can also be made 
with justification in its absence. 

/Etiology. — The condition occurs in both sexe3, and may be familial. 
Frohlich’s original case was a boy of 14 with a craniopharyngioma. 

Pathology. — A small proportion of cases are due to a parapituitary 
tumour (cranio-pharyngioma), or more rarely to a chromophobe adenoma 
of the anterior pituitary. The majority, however, are not associated with a 
gross pathological lesion, and autopsies are rare. The lesion is sometimes 
iu the hypothalamus rather than in the pituitary, e.g. encephalitis, meningitis, 
syphilis, and hydrocephalus. The syndrome was produced by Cushing in 
dogs by partial hypophysectomy, combined with trauma to the hypothalamus. 

Symptoms. — Adiposity and hypogonadism are the two essential features, 
but to these may be added in some cases a deficiency of growth hormone and 
dwarfism. The fat is deposited in girdle and symmetrical fashion, on the 
abdomen, shoulders, thighs, upper arms, mammary region, mons veneris, 
face and neck. The adiposity may be present from early childhood, although 
the syndrome is at its maximum at puberty. The legs and forearms may be 
thin and graceful, and the fingers are usually narrow, delicate and tapering, but 
occasionally short. The deposition of fat is of feminine type, so that the 
bodily configuration of the affected male resembles that of the female. There 
is often a pad of fat over the lower cervical vertebrae. The skin over the 
outer aspect of the upper arms, thighs and buttocks shows a blueish-red 
mottling. Abdominal linese distensse are usually white and not red as in 
Cushing’s syndrome. 

Hypogonadism in the male is shown by minute testicles, one or both of 
which may be undescended, and by a subnormal penis. There is little or no 
hair over the a-rillra and pubis ; and, if present in the latter site, it is of 
feminine distribution, being limited horizontally and not extending upwards 
to the umbilicus. The skin of the face is smooth, delicate and hair-free, and 
the complexion good. The voice is high-pitched and may not “ break.” The 
walk is feminine, and the buttocks tend to sway from side to side as in the 
female. The feminin e habit of resting the hand on the waist or knee is not 
uncommon. In the female the uterus is infantile, and amenorrhcea, or scanty 
menstruation at long intervals, is usual. The breasts are large, but this is 
caused by fat, and not by glandular tissue. A tendency to sleepiness, like the 
fat boy in The Pickwick Papers, and a craving for sweet things are other 
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features. The basal metabolic rate is normal. The mental and emotional 
colouring of the personality is characteristic. Periods of depression and 
introspection alternate with joyousness, high spirits, and euphoria. The 
patients are excellent company, and very popular with their school friends 
They are usually musical and imaginative, with intellectual ability often 
above normal. 

Complications.— Rarely the syndrome is complicated by the additional 
features of retinitis pigmentosa, mental deficiency, polydactylism and familial 
incidence. It is then called the Laurence-Moon-Biedl syndrome, and the 
patient is usually of the Hebrew race. 

Diagnosis. — Unless definite hypogonadism is present, the diagnosis of 
Frohljch’s syndrome is not justified, but is nevertheless frequently mack. 
This is because of lack of supplementary nomenclature. Puberty adiposity 
may occur with normal genital development, or even with some degree of 
sexual precocity, or with some features of Cushing’s syndrome. In all cases 
it is probably endocrinological. A parapituitary tumour is indicated by optic 
atrophy and enlargement or distortion of the sella turcica, as seen in radio- 
grams. 

Prognosis. — The disease may be transitory, the adiposity decreasing 
with belated sexual development. More often it is chronic, with phases of 
accentuation and amelioration. 

Treatment. — Gonadotrophic hormone, 500 units twice weekly for 0 weeks 
or more, will tend to produce sexual maturation but rarely influences the 
adiposity. The latter may be modified by restricted diet and thyroid. It 
is irrational to employ the latter in doses greater than 1 gr. of the dried 
gland daily, since the basal metabolism is not subnormal. The adiposity 
is unlikely to be fundamentally altered by any hormone therapy at present 
employed. Parapituitary tumours may call for surgical removal if sight is 
threatened. Deep radiation of the pituitary region may be of benefit, but 
should not be lightly undertaken. 


DIABETES INSIPIDUS 

Definition. — Diabetes insipidus is a disturbance of water balance, 
characterised by polyuria and polydipsia, but due to a destructive lesion 
of the posterior lobe of the pituitary gland, or of the adjacent part of the 

hypothalamus. . . . 

/Etiology. — The condition is sometimes familial. It is due to a deficient 
secretion of the anti-diuretic hormone by the posterior lobe of the pituitary. 
This results from destruction of the lobe, or any interruption of its normal 
connection with the supra-optic nucleus of the hypothalamus. Such a lesion 
is followed by degeneration of the pars nervosa, but not of the pars intermedia. 
The anterior pituitarv lobe must be present for diabetes insipidus to result, 
and it probablv has a diuretic action by an indirect effect on me.abolirm. 
It is doubtful "if the anti-diuretic hormone of the pars nervosa has been 
separated from the vasopressor hormone. In addition to decreasing the 
amount of urine excreted, this hormone also increases the amount of chlon c 
excreted in the urine. 
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Pathology. — The lesion in the hypothalamic-pituitary mecha nis m may 
be traumatic, vascular, syphilitic or tuberculous meningitis, primary or 
metastatic brain tumour, acromegaly, or Hand-Schiiller-Christian’s disease. 
The condition may also follow shock, via the hypothalamic mechanism. In 
the majority of cases, there is no obvious cause (idiopathic). 

Symptoms. — The symptoms are polyuria and polydipsia, with the 
passage of large quantities of urine, e.g. 12 litres in 24 hours, of pale colour, 
and low specific gravity, e.g. 1002. The polyuria leads to disturbed sleep 
and anxiety. The patient loses weight and strength, and may become very 
emaciated and even bedridden if untreated. 

Diagnosis. — Hysterical polyuria may be difficult to differentiate apart 
from the hysterical background. There is a tendency in this condition, 
however, for the polyuria to be more marked during the daytime and the 
patient may sleep throughout the whole night, whereas the polyuria of 
diabetes insipidus is most troublesome at mght. The hysterical patient 
remains in reasonably good health in spite of the polydipsia and polyuria. 
Some individuals have a familial hypersensitivity to caffeine diuretics and, if 
much tea or coffee is drunk, they have polyuria and frequency. Diabetes 
mellitus is easily distinguished by hyperglycsemia and glycosuria. In chronic 
nephritis the urine may be voluminous and of constantly low specific gravity, 
but it contains some albumin and renal casts. A Wassermann reaction to 
exclude tertiary syphilis is always advisable. A radiogram of the skull, and 
examination of the optic disks and visual fields should exclude pituitary 
and parapituitary tumours. The Hand-Sehuller-Christian disease is con- 
genital and familial and characterised by exophthalmos, large liver and 
spleen, yellow-tinted skin, and irregular patches of xanthomatous infiltration 
of the skull (radiogram). 

Prognosis. — The disease is protracted, and if treatment is inadequate 
the patient becomes emaciated and dies from intercurrent infection. 

Treatment. — It is illogical to attempt to restrict the intake of fluid 
severely, for experimental evidence shows that the primary disorder is the 
polyuria, and the polydipsia is a secondary attempt to compensate for the loss 
of fluid. Pitressin should be injected, 10 to 20 units subcutaneously three 
or more times in 24 hours. Some patients react allergically at the site of 
injection. Other commercial brands may then be tried, but if local reactions 
persist, the treatment will not be effective even if continued, as the hormone 
tends to be destroyed at the site of injection. A more prolonged effect may be 
obtained by the intr amu scular injection of 1 c.cm. (5 units) of pitressin tannate 
in oil, a single injection being effective for 24 hours or longer ; and this method 
is preferred by many patients. Nasal insufflation of the dried powder is 
effective, and is carried out from a curved glass tube with two open ends 
or with a rubber pressure bulb attached. The patient learns to know th’e 
optimum amount of powder and frequency of application. Nasal jelly 
and application of the fluid on cotton wool in the nostrils are other methods. 
As with insulin, the dose of pitressin must be increased during periods of 
infection, e.g. influenza. 
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DIABETES TENUIFLUUS 


. Definition.-— A condition of supernormal secretion of the posterior 
pituitary antidiuretic hormone, manifested by diminution in the volume of 
urine excreted and an absence of thirst. Tenuifluus means “ flowing slenderly,” 
and the condition is the opposite of diabetes insipidus (tasteless urine). 
The latter condition might be better termed diabetes multifluus (copious 
urine — flowing greatly). 

^Etiology and Clinical Features.— The malady is due to excessive 
secretion of the anti-diuretic hormone of the pars nervosa of the pituitary. 
It is probable that the condition occurs rarely as an uncomplicated entity, 
as docs diabetes insipidus, although in the comparatively fevr occasions that 
it has been observed, it has appeared to be part of a pituitary syndrome. 
It may be found with pituitary or parapituitary tumours, with Frohlich’s 
syndrome, and with other varieties of pituitary adiposity. Acromegaly may 
be associated cither with diabetes insipidus, or with diabetes tenuifluus, nn<l 
one may give place to the other according to the phase of the disease. In 
one such case of the latter, Ellinger, Hare and Simpson observed, for the 
first time, that there was an excess of anti-diuretic hormone in the cerebro- 
spinal fluid. The daily intake of fluid was small, and the output of urine 
even smaller, the difference apparently being explained by nn obviously 
excessive perspiration, in contrast with the dry skin of diabetes insipidus. 
It is interesting to note that radiation of the pituitary gland resulted in a 
normal and balanced fluid intake and output, and a disappearance of excessive 
perspiration and of the excess of antidiuretic hormone from the cerebrospinal 
fluid. 


The mechanism of perspiration may not always compensate for a dis- 
crepancy between intake and output of fluid, and fluid may be retained, 
with a resulting increase in weight, at any rate for a time. This may explain 
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post-meustrual loss of weight is associated with a diuresis. A disorder of 
water balance is also one factor in certain types of pituitary obesity, as is 
suggested by the response to mercurial diuretics, or sometimes to the mere 
adoption of the prone position. 

Complications.— E. I. Jones recently described a syndrome, in a man of 
26 , which lie attributes to hyperactivity of the posterior lobe of the pituitary 
gland. The main features were hypertension, hyperchromic aiwmir, 
achlorhydria, and impaired carbohydrate tolerance. Melanophorc-cxpanding. 
vasopressor, and antidiuretic substances were present in the urine (ftowe 

^Diagnosis.— An abnormally small daily excretion of urine in the absence 
of cardiac or renal disease suggests diabetes tenuifluus, especially if accom- 
panied by excessive perspiration for which no ordinary cause is obvious. 

Treatment.— Radiation of the pituitary gland appears beneficial. 
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DISEASES OE THE THYROID GLAM) 

In the absence of convincing evidence as to the existence of dysthyroid- 
ism, a division of thyroid disorders into hypersecretion and hyposecretion is 
at present acceptable. In the case of both, the age incidence may influence 
the clinical features. The essential hormone of the thyroid gland is usually 
considered to be thyroxine, the p-hydroxyphenyl ether of tyrosine. The 
colloid of the gland is thyroglobuEn, a protein to which iodine is attached. 
On hydrolysis this yields the a-amino acids thyroxine and diiodotyrosine. 
Harington believes that the true active secretion contains thyroxine and 
diiodotyrosine linked to form a peptide. The activity of thyroglobulin is 
proportional to its total iodine content and not to the thyroxine contained 
therein. Further, the iodine content of thyroxine is essential to its physio- 
logical action. 

Unfortunately a clinical classification of thyroid diseases has not a clearly 
defined morbid anatomical basis. This is not unrelated to the fact that 
hyperplasia of the gland, in the absence of sufficient iodine, may be present 
with the clinical manifestations of hyposecretion rather than hypersecretion. 
According to Marine, the thyroid gland is a very labile tissue, with a single 
definite morphological cycle influenced by the balance between the need for 
iodine and its availability. An absolute or relative deficiency of iodine leads 
to hypertrophy and hyperplasia of the thyroid epithelium and loss of colloid. 
A subsequent adequate supply of iodine produces involution to a resting 
epithelium and much colloid. This cycle can repeat itself, but a prolonged 
iodine deficiency may lead to irreversible atrophy of the gland. Experi- 
mental evidence indicates that iodine can prevent most thyrotrophic or 
goitrogenic agents from being effective. 

Clinically there are two main types of hyperthyroidism, exophthalmic 
goitre, and toxic adenoma. Hypothyroidism may result in cretinism, or 
myxcedema, according to whether the deficiency is present at birth or 
develops after a period of normal thyroid function. 


EXOPHTHALMIC GOITRE 

Synonyms. — Graves's' Disease ; Parry’s Disease ; Basedow’s Disease ; 
Primary Thyrotoxicesis. 

Definition. — Hyperactivity and hypersecretion of the thyroid gland, 
usually manifested by tachycardia, tremor, loss of weight, nervousness, 
sweating, exophthalmos, enlargement of the thyroid, and raised basal meta- 
bolic rate. 

Aitiology. — The disease is more common in females than males, in the 
ratio of 6 to 1. This is probably associated with the greater lability of the 
endocrine system in the former, as indicated by the not infrequent physio- 
logical transient enlar gement of the thyroid at puberty, at menstruation, 
and the menopause. The malady is commonest in the second and third 
decades, but it may occur in childhood or old age. Puberty or the menopause 
may be periods of initiation. 
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Mental stress, anxiety, shock and sexual neurosis arc often precursors of 
the disease, but a constitutional vulnerability of the thyroid to such stimuli 
is probable. The latter is also indicated by a familial predisposition. In- 
fection aggravates pre-existing hyperthyroidism, and sometimes appears to 
initiate the disease. 

Pathology. — The cuboidal epithelial cells undergo hypertrophy and 
become columnar. They also divide and multiply (hyperplasia), and may 
project in folds into the follicles, giving a lace-like pattern. The follicles 
are almost emptied of colloid unless iodine has been given. Adenomas may 
be present. There is a generalised lymphatic hyperplasia and lymphoid 
infiltration of the thyroid itself. The thymus is usually enlarged. The liver 
may show areas of necrosis or atrophy, and is often depleted of glycogen. 
Experimentally, pituitary thyrotrophin will produce similar pathological 
changes and a raised basal metabolic rate in guinea-pigs and man. Never- 
theless, it has not been possible to demonstrate such a hormone in the blood 
of patients with hyperthyroidism. 

Symptoms. — The excessive secretion of thyroxine has wide systemic 
effects, and also disturbs the nervous stability of the patient. Many of the 
symptoms appear to result from overactivity of the sympathetic nervous 
system. 

Cardio-vascular system . — Tachycardia in some degree is invariable, and is 
usually associated with palpitation. Extra-systoles may be present, and if 
the disease is of long standing or in people over 40, auricular fibrillation is 
not infrequent. Capillary pulsation may be seen, and vasomotor instability 
is evidenced by a tendency to blush or the appearance of a characteristic 
patch of redness over the neck and upper sternum. The carotid and brachial 
vessels pulsate visibly and forcibly. The systolic pressure is usually raised 
and the diastolic is normal or diminished, resulting in an increased pulse 


pressure. 

Nervous system . — There is a characteristic tremor of the hands, noticeable 
on being asked to hold out the hands, or in writing, or in lifting a cup. An 
anxiety neurosis is a frequent and almost invariable accompaniment of exoph- 
thalmic goitre. The patient is also restless and unstable, and finds it difficult 
to remain in one position for any length of time. Conversation too is desultory 
and, although there is often a hyperacuity of perception and conception, 
this is offset by an inability for sustained effort or concentration. Increased 
sensitivity and sensibility trouble the patient and her associates or family, 
and emotional distress is common. Occasionally psychotic manifestations 
develop, especially paranoia and acute mania, with suicidal tendencies, mt 
rarelv does this happen in the absence of a constitutional predisposition. 
Sweating is often excessive, manifested by the hot, moist handshake, and it 
may be soaking undergarments or bedclothes. Severe muscular weakness 
and wasting may be present, associated with excessive katabohsra of muscular 
tissue and creatiuuria. Myasthenia gravis, acute bulbar palsy, and pro- 
gressive muscular atrophy may be simulated. . ... 

Gastro-intcstinal . — The paradox of an insatiable and voracious appetite 
with progressive loss of weight is a source of wonder and concern to pat - 
and relatives. The explanation is a raised metabolic rate. Excessive thirst 
is an effort to compensate for loss of fluid by profuse perspiration. Attacks 
of dyspepsia occur, sometimes with vomiting, and this may be quo to hepaac 
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disturbance,, but achlorhydria and hypochlorhydria are not infrequent. 
Achlorhydria, or vegetative nervous irritability, may explain attacks of 
diarrhoea, which if severe or inadequately controlled may result in dehydration. 

Ocular signs . — Exophthalmos is present in 70 per cent, of cases, and may 
be slight or severe, often regardless of the degree of severity of the thyro- 
toxicosis. Although characteristically bilateral, one eye may be affected 
before the other, or in lesser degree, presumably because of anatomical 
differences. The exophthalmos is not usually associated with dilatation 
of the pupil. It is interesting to note that pituitary thyrotrophin will cause 
exophthalmos, experimentally, even after paralysis of the cervical sym- 
pathetic, or after thyroidectomy. The latter fact explains why exophthalmos 
sometimes persists after an adequate thyroidectomy. Apart from true 
exophthalmos, this condition may be simulated, or appear intensified, by 
upper lid retraction, which may be unilateral or bilateral. In this condition 
the upper lid only reaches to the upper periphery of the cornea, or even 
not so far, whereas in exophthalmos white sclerotic may be seen between 
the cornea and the lower eyelid. Mild degrees of lid retraction, with or without 
slight exophthalmos, may be indicated by a glint in the eye, or a restless 
coquettish look. Other ocular signs associated with classical names are of 
little practical significance. 

Exophthalmic ophthalmoplegia (Brain) is a condition of considerable 
severity occurring in middle-aged people in association with a relatively mild 
hyperthyroidism, or with hypothyroidism following thyroidectomy. The 
disorder is usually unilateral, or one eye is more affected than the other, and 
there is paralysis of ocular movement in one plane. Although it appears to 
be a distinct clinical entity, the ocular muscles show oedematous swelling 
and degeneration as in exophthalmic goitre, and a thyrotrophic stimulus 
has been postulated for both conditions. 

Thyroid gland . — This is almost invariably enlarged, although the degree 
is by no means proportional to that of the thyrotoxicosis. The enlargement 
usually affects both lobes, and not infrequently the isthmus. The swellings 
are smooth and roughly symmetrical, but one lobe may be larger than another. 
Small degrees of enlargement may be missed unless the proper technique 
of palpation is observed. The thumb should compress the site of one lobe 
of the thyroid against the trachea, and the opposite lobe then becomes 
palpable to the thumb or fingers of the other hand. This procedure is best 
carried out with the patient lying flat without a pillow. A systolic bruit over 
the thyroid may be heard on auscultation. 

Metabolism . — The thyroid gland controls metabolism, and the increased 
basal metabolic rate in thyrotoxicosis is a fundamental feature. Modern 
mechanical apparatus which records oxygen absorption permits the estimation 
in 10 minutes, and is a valuable arithmetical method of measuring the severity 
of the disease and its subsequent progress. There is a negative nitrogen 
balance, and excessive creatinuria indicates a pathological breakdown of 
muscle tissue. The fat depots of the body tend to disappear, and the serum 
cholesterol is low, e.g. 100 compared with normal 180. 

. The liver is depleted of glycogen, and transient or persistent glycosuria 
may appear. This rarely indicates true diabetes mellitus, which is not more 
common among thyrotoxic patients than among the rest of the population. 
Nevertheless, thyroxine is antagonistic to insulin. In thyrotoxic glycosuria, 
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the resting blood sugar level is normal, but following 50 grams of gluco'e 
there is a high and prolonged blood sugar curve. In the absence of gastro- 
intestinal symptoms, or partial starvation, ketosis docs not occur. There 
may be a negative calcium balance and, although the serum calcium is not 
raised, as in hyperparathyroidism, the renal excretion of calcium is not 
infrequently excessive. There results a dccalcification of the bones, which 
rarely may reach a severe degree. The negative calcium balance’ is not 
apparently proportional to the basal metabolic rate, and is not always cured 
by thyroidectomy, even when the latter is otherwise successful. There is a 
negative iodine balance, with a raised blood iodine and increased urinnry 
excretion of iodine. Unless iodine is given, the thyroid gland in thyrotoxi- 
cosis contains appreciably less iodine than the normal gland, because thyroxine 
is rapidly secreted and not stored. 

Other features . — Relative impotence may be present in the male, and 
amenorrhcea or scanty menstruation is common in females. Pigmentation is 
rare, and, if present, is usually confined to the orbital regions, but occasionally 
diffuse pigmentation is met with. Premature whitening of the hair sometimes 
occurs. No characteristic blood changes are met with, but o lymphocytosis 
may bo present. Dyspepsia and diarrhoea may be troublesome features. 
Occasionally abdominal pain may be severe enough to simulate an acute 
abdomen, and on laparotomy acute congestion of the pancreas has been 
observed. Crises are an alarming feature of thyrotoxicosis, sometimes 
precipitated by infection, or occurring in the first few days after thyroi- 
dectomy, but often without obvious cause. There is an acute exaccrbntion 
of the condition, with manifestations predominantly cardiac, cerebral, or 
gastro-intestinal, and patients may die unless the condition is promptly 
recognised and treated. Cerebral forms of crises are particularly dangerous, 
and arc manifested by acute excitement and irritability, acute mania, 
delusions and hallucinations. There is also a comatose form in which the 
patient is apparently unconscious, or if barely conscious, is unable to speak 
or move. 

Diagnosis. — When the classical features of tachycardia, exophthalmos, 
enlarged thyroid, tremor of the hands, and loss of weight arc present the 
diagnosis usually offers no difficulty, and a raised basal metabolic rate is 

confirmatory evidence. . . 

" Masked ” forms of hyperthyroidism, or " formes frustes, in which the 
presenting feature appears to indicate some other disease, may offer difficulty, 
but awareness of the possibility of hyperthyroidism usually prevents a mis- 
taken diagnosis. Thus, cardiologists are always on the look out for a possible 
thyroid basis in. cases of auricular fibrillation, and it would seem the 
latter may occur in paroxysmal form before the clinical picture of hyper- 
thyroidism is well developed, while occasionally fibrillation may supervene 
some years after the disease is apparently arrested. 

Loss of weight, sweating, and rapid pulse may suggest pulmonary tuber- 
culosis ; or wasting combined with glycosuria give rue to a dingnoMs of 
diabetes incllitus. Glycosuria mar be found in thyrotoxicosis without 
diabetes being present. It is often intermittent anil independent of diet. A 
carbohydrate tolerance curve may give high blood Fuear values, and return 
slowly to normal, but the fasting blood sugar will not be raised unless true 
diabetes incllitus is present as a complication. The muscular wasting and 
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weakness of hyperthyroidism may simulate the myopathies, or myasthenia 
gravis. The latter is an extremely rare complication of thyrotoxicosis, and 
is differentiated by the selectivity for groups of muscles and the response to 
prostigmine. Some patients are treated for an associated neurasthenia 
before the thyrotoxicosis is recognised. An overactive sympathetic nervous 
system at the climacteric may produce many features simulating thyrotoxi- 
cosis, but only a small proportion of such patients have a true thyrotoxicosis. 
Neuro-circulatory asthenia may simulate hyperthyroidism, and the thyroid 
gland is often somewhat enlarged, but in the former the tachycardia is more 
dependent upon emotion and change of position, and the pulse rate at rest 
or when sleeping is usually not raised. 

Course and Prognosis. — The natural course of the disease, in the absence 
of treatment, is progressively downhill, but waves of remission and exacerba- 
tion occur. Nevertheless, some patients spontaneously recover, or even 
become myxosdematous. The chief dangers are cardiac failure, interourrent 
infection, -and mental disorder. Radical treatment produces a fundamental 
change for the better, but residual characteristics of thyrotoxicosis are met 
with. Although pathological upper lid retraction usually disappears, some 
degree of exophthalmos not infrequently persists. 

Treatment. — It should be noted that the treatment of exophthalmic 
goitre is always medical, even although more often than not an essential part 
of treatment is surgical removal, or radiological destruction, of the greater part 
of the hyperactive thyroid gland. Some patients respond to medical treat- 
ment alone, and in early or mild cases this should always be given a fair 
trial. Rest and quiet, together with sedatives, are obvious indications. 
Quinine hydrobromide is sometimes used, in dosage of 10 gr. t.d.s., the 
thyrotoxic patient having an increased tolerance for this drug. Phenobar- 
bitonum, gr. \ to J t.d.s is also a well tolerated sedative. It is wise not to 
neglect some form of psychotherapy, especially if anxiety symptoms 
predominate. 

As to the use of iodine medically over prolonged periods, it is usually 
held that iodine should be restricted to pre-operative use, since the patient 
becomes refractory or even worse after some two weeks. In my experience, 
however, small doses of iodine, such as 3 minins of Lugol’s iodine once daily, 
may be continued for months or years with benefit. It is not curative, but 
it appears to enable the disease to run its course at a lower level of thyro- 
toxicosis and has a favourable influence on all the symptoms. The gland 
itself, however, may become larger and more tense as the vesicles become 
distended with colloid. Lugol’s iodine is usually taken in an ounce or two of 
milk after a meal. It may be replaced by di-iodotyrosine tablets, 10 mg. or 
more daily. Simple tachycardia is uninfluenced by digitalis, which should 
only be employed when the condition is complicated by auricular fibrillation 
or cardiac failure (see Heart section). Insulin, testosterone and adrenal 
cortical extract have all been advocated, and are of some limited value, but 
do not constitute essential therapy. 

More recently thiourea and thiouracil have been found by Astwood, 
Himsworth, and others, to produce a lowering of the basal metabolic rate, 
and of the pulse rate, a rise in the sub-normal blood cholesterol values usually 
found in thyrotoxicosis, an increase in weight, and a general clinical improve- 
ment. These effects are usually seen after some 2 weeks of treatment, and 
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good results have been maintained over long periods. Thiourea produces 
a mal-odour of the breath, and it is preferable to use thiourncil. The initial 
dose is 600 to 1000 mg. a day in 100 mg. tablets, for 2 weeks, and then 200 mg, 
or less daily. The smallest effective dose should be employed, ns larger do 
and sometimes even small doses, in sensitive people, may produce agranulo- 
cytosis (occasionally fatal), leucopcnia, thrombopenia* fever, dermatitis, 
arthralgia, jaundice, generalised lymphadenopathy and splenomegaly. For 
this reason, treatment should, where possible, be controlled by close observa- 
tion, periodic estimations of the basal metabolism, blood cholesterol, and 
white cell counts. Toxic symptoms may occur in the first few weeks, but 
occasionally do not manifest themselves until after several months’ therapy, 
even when the dose of thiouracil has been reduced to 100 mg. daily. Malaise, 
sore throat and pyrexia suggest agranulocytosis. Even in the absence of 
toxic symptoms, however, an attempt should be made to cease thiouracil 
therapy after some months, if the basal metabolism is normal and the clinical 
condition is good. Some 50 per cent, of patients will continue to remain well, 
but observations over a period of years have not yet been made. Some 
patients fail to respond to thiouracil, and this may be due to previous medica- 
tion with iodine, but if iodine administration is stopped, most patients respond 
after a few weeks. During thiouracil administration, however, iodine appears 
to reinforce the effects. Although thiouracil diminishes lid retraction, it 
has less influence on exophthalmos, and may be without effect in this con- 
dition. In a few cases the degree of exophthalmos increases. Similarly, the 
size of the thyroid gland may remain the same, may diminish slightly, or may 
increase under thiouracil therapy. Thiouracil should not be used in those 
cases where pressure symptoms are present or likely to result. Thiourncil 
appears to act by preventing the synthesis of thyroxine, and a secondary 
effect is secretion of pituitary thyrotrophic hormone, resulting in hyper- 
plasia of the thyroid gland, without, however, an accompanying output of 
thyroxine. Some surgeons use thiouracil alone, or together with iodine, in 
the preoperative preparation of patients with severe thyrotoxicosis. It is 
necessary to wait 2 or more weeks before the optimum condition is arrived at. 

Sepsis frequently produces an exacerbation of exophthalmic goitre, and 
removal of septic foci an amelioration. Nevertheless, tonsillectomy or even 
dental extraction may be followed by a severe crisis endangering the life of 
the patient, and when the disease is of any severity it is more prudent to 
resort to radiation or thyroidectomy before removing the septic foci. 



months is the best treatment. 


Thyroid crises arc treated by the intravenous injection of 100 minims of 
Lugol's iodine in 20 c.c. saline, or in a litre of glucosc-salmc given slowly bv 
the intravenous drip method, and oxygen. If the crisis occurs after t i)roi- 
dcctomy, and response to the above measures is not good, some surgeons 

open the neck incision. , ..... . . .. 

Surgical Treatment .— When medical treatment has failed to control the 

disease, or in those cases in which the malady is advanced when first seen, 
nnd still more so when auricular fibrillation hns supervened, there should c 
no undue delay before resorting to surgery. The worse the cardiac condition. 
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the more urgent the need. It should be remembered that total thyroidectomy 
is sometimes advocated for cardiac insufficiency even in the absence of 
exophthalmic goitre ; and that auricular fibrillation or cardiac failure asso- 
ciated with the disease tends to be refractory to digitalis or quinidine unless 
thyroidectomy is performed. The use of pre-operative iodine and the im- 
provement in asaesthesia and surgical technique have reduced the mortality 
considerably, and thiouracil is a further aid in bringing patients to operation 
in the optimum condition. 

Lugol’s iodine is given in doses of 10 minims t.d.s. for 10 days before 
operation. Bromethol (avertin), 0-1 gram per pilo weight, is administered per 
rectum, and may be preceded in nervous patients by the injection of gr. £ 
morphine. The patient is usually drowsy or asleep after 30 minu tes and can 
then be taken to the operating theatre. Gas and oxygen, but no ether, supple- 
ment the anaesthesia, and many surgeons also use local infiltration with 0-5 per 
cent, procaine hydrochloride (novocaine). After operation, restlessness is 
controlled by sedatives by the mouth or per rectum. Morphine should be used 
sparingly, as cyanosis is best avoided. In the presence of cyanosis, or even 
merely with exacerbation of general symptoms, an oxygen tent or room is of 
great value. The Lugol’s iodine is continued as before operation, initially in 
rectal saline, and after a week the dose is gradually reduced to 5 minims 
daily, which is continued for 3 months. This is thought to prevent recurrence 
of exophthalmic goitre, but large doses of iodine may encourage the onset 
of myxcedema if the thyroidectomy has been extensive. The pulse rate 
and temperature are usually raised for some days after operation, after 
which there is a gradual return to normal. Auricular fibrillation may appear 
for the first time after operation, but frequently disappears spontaneously 
after a few days. If not, quinidine sulphate is employed, 3 grains on the 
first day, increasing up to 3 grains five times a day. If no effect after 40 grains, 
digitalis is given. If fibrillation is terminated by quinidine, the rhythm will 
frequently remain regular on discarding the quinidine (see also Cardiac 
Section). It is advisable for the patient to endeavour to lead a quiet, un- 
worried life for some months after operation. Some 60 per cent, of patients 
are cured, and the remainder improved in varying degree. 

Radiation . — Deep radiation, carried out with proper technique, gives 
results comparable to those of good surgery in a good proportion of cases. 
The beneficial results may not be obvious for several months, and this interval 
must elapse before a second course of radiation is permitted, otherwise 
myxcedema may result. 

Treatment by radium surface application or the insertion of radon seeds 
is not generally considered to be as efficacious, although advocated by some. 

TOXIC ADENOMA 

Synonyms. — Toxic adenomatous goitre ; Thyrotoxic Nodular Goitre ; 
Secondary Thyrotoxicosis. 

Definition. — Hyperthyroidism associated with, and usually superimposed 
upon, a nodular goitre. 

^Etiology. — Thyrotoxic symptoms occur in some 15 per cent, of nodular 
goitres. The cause is usually unknown, but occasionally iodine appears to 
provoke thyrotoxicosis in a quiescent gland. 
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Pathology .—Plummer's term, Toxic Adenoma, which is in general u<e 
might be thought to indicate a single adenoma, but only rarely is this the 
case. More commonly multiple adenomas are found throughout the gland? 
and, apart from these, other areas of the gland may show a hvperplasia’ 
indistinguishable from that found in exophthalmic goitre, ns well ns areas 
of colloid vesicles. In fact the histological picture is a variable one, and 
some pathologists refuse to make any clear distinction between toxic ndenoma 
and exophthalmic goitre. It is certainly true that general hyperplasia of 
other cndoctrine glands, c.g. adrenal cortex, may be accompanied by the 
formation of multiple adenomas. Occasionally thyrotoxicosis supervenes on 
n smooth diffuse colloid goitre. 

Symptoms.— Thyrotoxic symptoms develop in a patient who has had a 
syinptomles3 nodular goitre for some years, and usually without obvious 
cause. It is, however, not always possible to say if a goitre has been present 
before thyrotoxic symptoms develop. 

Plummer has postulated that in true ndenoma there is a simple hyper- 
thyroidism ns distinct from exophthalmic goitre where there is also a 
qualitative difference in the secretion of the hyperplastic gland. Although 
this theory has not been substantiated, it does draw attention to certain 
differences in the two clinical conditions. Thus in toxic adenoma, upper 
lid retraction is usually absent and exophthalmos slight; nervous excita- 
bility is less intense, associated anxiety neurosis uncommon, and psychosis 
extremely rare ; hyperthyroid crises arc hardly met ever with. The brunt 
of the disease falls on the cardio-vascular system, and auricular fibrillation 
is not infrequent, but this may be associated with the greater age incidence 
ns the majority of patients are over 40. Occasionally progressive loss of 
weight is the presenting feature. Although certain clinical differences can 
be discerned between exophthalmic goitre and toxic ndenoma, the two 
conditions have much more in common than in difference, and the greater 
part of what has been written about exophthalmic goitre (which sec) applies 
to toxic adenoma as well. 

Prognosis. — Inadequately treated, the condition deteriorates rapidly 
and cardiac failure results. The response to thyroidectomy is excellent and 
the percentage of recurrence is less than one per cent. 

Treatment.— Similar principles apply as in exophthalmic goitre, but 
thyroidectomy is the optimum treatment and should be undertaken without 
undue delay. Paradoxical as it may seem, the worse the condition of the 
heart, the greater the urge for thyroidectomy, as medical measures are 
usually of no avail. Recently, thiour'acil has been shown to be of use in toxic 
adenoma, but the response is much slower and usually less satisfactory thnn in 
exophthalmic goitre. It should not be used when pressure symptoms are 
present or probable, as an initial enlargement of the goitre may follow tlnouranl 
treatment. Iodine as a pre-operative measure is effective in the majority of 
cases, alt bough to a less extent than in exophthalmic goitre. 

MYXCEDEMA 

Definition. — A primary condition of hypothyroidism, associated with 
low basal metabolism, and manifested by sensitivity to cold, mental hebetude, 
lo«s of hair, and mucoid infiltration of the skin and subcutaneous tissue. It 
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does not include hypothyroidism secondary to pituitary hypofunction, as in 
Simmonds’s cachexia. 

/Etiology. — Myxcedema usually occurs sporadically and without obvious 
cause, although there is occasionally a history of preceding infection. It is 
more frequent in women than men, in the ratio of 8 to 1, and is most co mmo n 
in middle age. Perhaps the condition in women is comparable to the cessa- 
tion of ovarian function, which also is met with in the fourth decade. The 
disease, however, may have its onset in old age, or even in childhood — when 
it is known as juvenile myxoedema. There would also appear to be a con- 
• stitutional predisposition, as several cases in the same family may be met 
with. Myxoedema may follow partial thyroidectomy for thyrotoxicosis, or 
complete thyroidectomy for non-thyroid cardiac disease, the term cachexia 
strumipriva sometimes being given to post-operative myxoedema. Apart 
from operation or excessive radiation, myxoedema may spontaneously follow 
chronic thyrotoxicosis. Another group of myxoedematous cases occurs 
endemically and usually with goitre, the aetiology being a relative or absolute 
iodine deficiency. 

Pathology. — The thyroid is atrophic, and the secreting epithelium is 
largely replaced by fibrous tissue. The skin and subcutaneous tissue are 
infiltrated with a mucoid-like material, which was wrongly thought to be 
mucin, and hence the name myxcedema. There is an abno rm al accumulation 
of extra-cellular and extra-vascular protein, the osmotic pressure of which 
leads to a transfer of saline from plasma to interstitial tissues. The mucoid 
infiltration may be widespread and implicate the nasal, pharyngeal, buccal 
and auditory mucous membrane, salivary glands, the larynx, and the oeso- 
phagus. The kidneys are sometimes extensively involved, and there may be 
deposits in the vulvo-vaginal region. The heart and coronary vessels not 
infrequently show atheromatous changes, with some cardiac dilatation, but 
contrary to general belief, actual mucoid infiltration is a rarity. 

Symptoms. — The onset is usually insidious, and at least half the patients 
have had the disease for some years before it is recognised. The general 
conditipn is comparable to hibernation, all the physical, metabolic and 
mental processes being sluggish and reduced much below the normal. 

Integument . — The facies is pale and puffy, with baggy eyelids and a 
characteristic malar flush. There is thinning of the outer half of the eye- 
brows, and the hair of the head is dry and lustreless and falls out, sometimes 
with resulting patchy alopecia. The skin is dry and rough, and gives a 
swollen oedematous appearance, especially in certain regions, e.g. face, neck, 
supraclavicular areas, hands, legs and feet; but there is no pitting on 
pressure. In contrast to hyperthyroidism, obvious sweating is minimal 
or absent. 

Cardio-vascular . — The pulse rate is characteristically slow, e.g. 50, but 
there may be tachycardia with cardiac insufficiency. The blood pressure 
may be raised but not necessarily so. Angina sometimes occurs. Radio- 
graphy usually shows enlargement of the heart, and the electrocardiogram a 
flattened or inverted T wave, etc. (see Cardiac Section). 

Mental changes . — Apart from the psychoses, especially melancholia, 
which may complicate advanced or chronic. cases, there are characteristic 
abnormalities of behaviour. The intellectual processes appear dimmed, 
and memory is poor. There is a noticeable latent period before questions are 
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answered, and speech is slow, thick, indistinct and rather toneless. The 
whole attitude is apathetic and lethargic, with a tendency to somnolence. 

Metabolism . — The basal metabolic rate is usually of the order of 10 th<* 

temperature is subnormal, and the patient hypersensitive to cold, being especi- 
ally intolerant of the winter months. There is an almost constant hvpcr- 
cbolestcrolcemin, c.g. value of 400 mg. per cent., compared with a normal 
of 180 ; the cause of this is uncertain. The fasting blood sugar mnv be 
normal or slightly below normal, and there is apparently an increased carbo- 
hydrate tolerance in some patients. The injection of 4 units of insulin 
intravenously is followed by a slower rate of fall of blood sugar than occurs 
in normal individuals, although the subsequent rise in blood sugar may 
appear retarded. Occasionally diabetes mcllitus occurs ns a complication 
of myxeedema, the pancreatic islets, as well as the thyroid, being atrophic. 

Blood . — There are three types of anaemia found in myxoedemn: (1) Hypo- 
chromic low colour index ancemia. This variety responds to iron. It differs 
from other iron deficiency anmmias, however, in the absence of microcytosis. 
(2) Hyperchromic megalocytic high colour index anaemia. This responds to 
liver, and is comparable to pernicious nneemia. (3) Simple hyperchromic 
macrocytic high colour index anaemia. It differs from Addisonian anaemia 
in the absence of megalocytosis and failure to respond to liver. Neither docs 
it respond to iron, but thyroid has a specific effect, although a gradual one. 
The three types may be associated with achlorhydria, which is not uncommon, 
but type (3) is a specific thyroid deficiency anaemia. Either of the first two 
types may, on treatment with iron or liver respectively, change into the last 
type (simple hyperchromic). It is generally assumed that thyroid is a direct 
hcemopoietic agent essential for maturation of red cells, but the partial 
atrophy of the erythron in hypothyroidism may be an adaptation to the 
diminished need of the tissues for oxygen. 

Other features . — Constipation is common, in contrast to the diarrhcea of 
thyrotoxicosis. Similarly, appetite and thirst arc diminished. Deposits of 
mucoid material may impair hearing, smell, taste and swallowing. There 
may be amcnorrhcea or menorrhagia, and in the male relative or absolute 
impotence is not infrequent. Yague generalised pains may be a feature, 
and some recognise a subthyroid form of chronic rheumatism. 

Diagnosis. — Even though well-developed myxoedemn presents a char- 
acteristic clinical picture, it is perhaps the most frequently missed endocrine 
disorder, and this is certainly true of the carlj or. slight cases. The best 
method of avoiding this is to constantly bear in mind the existence of the 
disorder, especially when dealing with menopausal . multipara. Sluggish 
mental response, with thick, dry skin and loss of hair, failure of memory, 
and sensitivity to cold arc characteristic. _ 

Many patients will first be seen by the psychiatrist, although the disease 
must have been present for some time. Others will present themselves to 
the gynaecologist on account of menorrhagia. Again, the appearance of the 
patient may lead to the diagnosis of ancemia, confirmed by blood examina- 
tion, but the other features should not be missed. The pale, puffv face vvtth 
baggy eyes also resembles the facies of parenchymatous nephritis, and albu- 
minuria may complicate myxeedema if the kidneys arc involved m the 
mucoid infiltration ; a further resemblance between the two conditions is 
the high blood cholesterol. Myxoedemn may be difficult to differentiate from 
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hypothyroid features in Simmonds’s cachexia (which see), both having a 
low B.M.R. and sensitivity to cold. In the latter condition, however, mucoid 
infiltration of the skin is rare, the skin being thin and wrinkled, and the 
patient has lost much weight. In pituitary hypothyroidism, thyrotrophic 
hormone will raise the metabolism to normal, but it has no such effect in 
myxoedema, the atrophied thyroid gland being unable to respond. 

Localised myxcedema may paradoxically be a complication of hyper- 
thyroidism, usually in a recurrent or post-operative phase. The B.M.R. may 
have changed from above to below normal, but is sometimes still raised. Thick 
oedematous plaques appear on the front of the shins, or the whole leg may be 
thickened. The overlying skin is often wrinkled and hairy, and the skin 
may itch or burn. Nodular lesions may also involve the face, arms, back or 
scrotum. The pathogenesis of localised myxcedema is uncertain, for the 
response to thyroid is poor. 

Course and Prognosis. — In the absence of specific treatment the 
course is slowly but progressively downhill, and many patients end in the 
asylum. The response to treatment, however, is usually excellent though 
by no means necessarily so if a psychosis has already developed. 

Treatment. — The specific treatment in myxoedema is thyroid. The 
drug is best given in the form of thyroideum, B.P. The maintenance dose 
for the average patient is about 3 grains daily. It is, however, prudent to 
commence with smaller doses, c.g. 1 gr., especially because of the extra strain 
that may be thrown on the heart by the increase in metabolism and the 
rate of circulation. A heart that was previously adequate may be unable 
to meet the extra demand, and cardiac failure or even angina may supervene 
if the initial dosage is too large. In the long run, however, thyroid in appro- 
priate dosage has a beneficial influence on the cardio-vascular Bystem. If 
an untreated myxcedematous patient is first seen with some cardiac in- 
sufficiency and a rapid pulse (in contrast with the usual bradycardia), there 
may be hesitation to give thyroid ; but in small and gradually increasing 
dosage the drug has a beneficial if paradoxical effect, the cardiac rate 
d iminishi ng as the heart and coronary circulation improve. With the more 
usual bradycardia, thyroid has the effect of increasing the pulse rate, and 
should this rise above 76 the dose of thyroid should be reduced. More exact 
criteria of dosage may be obtained by estimations of the basal metabolic 
rate or the blood cholesterol. It is useful to remember that thyroid, even 
if administered intravenously as a single dose of thyroxine, requires 24 to 
48 hours to begin to act, has its maximum effect at the end of a week, and 
continues to act for several weeks. There is therefore no point in giving 
thyroid more often than once daily, and a cumulative effect may be guarded 
against by missi ng one week in four. Thyroxine has no advantage over the 
dried gland, and its intravenous administration is not without danger as 
the initial reaction may be alarming, c.g. nausea, vomiting, angina, pyrexia, 
aching muscles, loss of hair and peeling skin. 

Hypochromic amemia is treated with iron ; simple hyperchromic anaemia 
with thyroid ; Addisonian anaemia with liver. Whatever the appropriate 
indication, thyroid will not be withheld except for scientific investigation. 
If exact haemopoietic investigation is not available, most anaemias met with 
in myxcedema will respond to iron and thyroid, true Addisonian anaemia 
being very rare. 
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CRETINISM 

Definition.— This is a condition of hypothyroidism beginning in fcctal 
life. In contrast, childliood myxeedema is superimposed on a normal infancy 
The disorder may occur endcmically or, more rarely, sporadically. 

/Etiology.— The endemic form occurs in goitrous areas, the mother 
usually having n goitre. Iodine deficiency of the soil and water, and other 
theories arc discussed in the Goitre section. No cause for the sporadic form 
is known. The sex incidence in both varieties is about equal. 

Pathology. — In the endemic form, the goitre is usually the nodular 
adenomatous variety (scc'Goitre). In the case of sporadic cretinism, a goitre 
is rare, the thyroid being atrophic, with flattened irregular epithelial cells, 
small alveoli, and connective tissue overgrowth. 

Symptoms. — The untreated cretin is mentally deficient, apathetic and 
somnolent, and tends to lead a vegetative existence. All the processes and 
stepping stones of childhood development are retarded, the fontancllc3 
remain open for years, centres of ossification appear late, and the epiphyses 
remain ununited for long periods. Growth, however, is always deficient and 
cretinism is a variety of dwarfism. The facies is characteristic, being pale 
and pasty, and having a thick skin, wrinkled forehead, a broad nose with 
depressed bridge and big nostrils, and thick lips separated by a protruding 
enlarged fissured tongue. The hair on the head is dry and scanty, and the 
eyebrows and eyelashes frequently deficient. The body is characterised by a 
protruding, pendulous abdomen, with umbilical hernia, supraclavicular pads 
of fats, and some degree of scoliosis and lordosis. The hands are spatulatc, 
with square finger tips, and the limbs lack muscular tone. Deafness is not 
infrequent, and speech is often impaired. Genital development is always 
retarded, and ultimate sexual maturity a rarity. As in the case of myxeedema, 
there is a low basal metabolic rate, subnormal temperature, sensitivity to 
cold and constipation. 

Diagnosis. — To those who have seen the characteristic appearance, the 
diagnosis of cretinism rarely offers difficulty. In contrast, a Mongol Ims 
mongoloid eyes, with epicentric folds, a good skin and complexion, fine but 
profuse hair, and a restless, bright manner. 

Course and Prognosis.— If untreated, cretins remain semi-idiots and 
incapable of self-sufficiency. Intercurrent infection in childhood or adoles- 
cence is a common termination. Normality may be achieved bj treatment 
from infancy, but delayed therapy results in some irreversible change*. 
Further, mental deterioration may occasionally supervene in later bfo on 
approximate normality, which has been maintained by adequate thyroid 

treatment. ... . . f 

Treatment.— Prophylactic treatment, m endemic areas consists ot small 

doses of iodine (see Goitre). . , n 

Treatment of the individual patient is specific, namely thyroid. One to 
three gains daily of thyroideum, B.P., or more, may be required, ns judged bv 
the general effects and the cardiac rate. If given in infancy or carh childhood, 
an approximation to normal may be attained, but sometimes a harmless, 
apathetic idiot is merely changed into a mischievous, truculent semi-idiot. 
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GOITRE 

Definition. — A goitre is a pathological enlargement of the thyroid gland, 
which may be endemic or sporadic, symptomless or associated with hyper- 
thyroidism or hypothyroidism. The contour of the gland may be smooth 
or nodular. 

./Etiology. — Endemic goitre occurs in many regions throughout the 
world, including certain areas in this country, e.g, Derbyshire and Somerset. 
In Switzerland, where earlier investigations were undertaken, one factor 
found to be common to goitrous regions was a deficiency of iodine in the water 
and soil. This is not always the case in other parts of the world, and goitro- 
genic agents in an infected water supply have been implicated, although the 
deleterious effect may be obviated if the iodine content of the water is higher. 
Vitamin deficiency and a preponderance of calcium over iodine are other 
possible factors. 

The aetiology of sporadic goitre is obscure. Apart from a possible relative 
iodine deficiency, a familial predisposition is sometimes apparent. The 
increased demands of the body for thyroxine at puberty may be indicated 
by a transient physiological thyroid enlargement, but this sometimes persists 
as a puberty goitre. Endemic goitre is usually obvious in childhood, and 
its peak incidence is at puberty. This is also true of sporadic goitre, which 
may however be met with at all ages. The sex incidence of goitre is about 
equal in childhood, but, after puberty, females are more often affected than 
males — about 8 to 1. 

Pathology. — The smooth diffuse goitres may be divided into the parenchy- 
matous and the colloid, although both histological features are not infre- 
quently present in the same gland. The parenchymatous goitres often show 
degenerative changes in the epithelial cells, and areas of fibrosis. The colloid 
goitres contain low cuboidal epithelium lining vesicles, filled with colloid. 
Nodular goitres usually contain multiple capsulated adenomas, which may 
show cystic or heemorrhagic change. Occasionally there is a single adenoma, 
which may be of colloid type or of parenchymatous type. In the latter case, 
it is thought by some to arise from solid masses of embryonic cells that may 
be seen in normal glands, and for this reason is termed “ Foetal adenoma.” 

The above pathological changes occur both in endemic and sporadic 
goitres. 

Symptoms. — When goitre is associated with hyperthyroidism, the 
symptoms may be those either of Graves’s disease or of secondary thyrotoxi- 
cosis (which see). When associated with hypothyroidism, the clinical picture 
is that of cretinism or myxoedema. 

In all varieties of goitre, including those which are endocrinologically 
inactive, pressure symptoms may be the major manifestations, especially so in 
the case of nodular goitres, and when goitres are low down in the neck or 
behind the sternum (intra-thoracic), pressure symptoms may be the only 
indication apart from that given by radiological examination. Pressure on 
the trachea may produce difficulty in breathing, irritating cough, alteration 
in voice, and stridor. For mechanical reasons, the dyspnoea is worse on 
lying down, and attacks of dyspnoea with cyanosis may be fatal. The voice is 
also affected by paralysis of tbe recurrent laryngeal nerve, this, however, being 
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rarely bilateral. Pressure on veins may produce dilatation of those of th«* 
head and neck, with cyanosis, and in the case of intrathoracic goitre, dilated 
veins may be evident over the chest. (Esophageal pressure and resulting 
dysphagia arc rare, as also are bradycardia due to vagus involvement, and 
mydriasis and sweating from cervical sympathetic stimulation. 

Complications.— Malignant change is said to supervene in 1-6 per cent, 
of all goitres, and in 2-7 per cent, of nodular goitres. It is usually only after 
some years that malignancy develops, and clinical indications arc a rapid 
increase in size and hardness of the goitre over a period of weeks or months, 
the development or increase of pressure symptoms, especially dysphagia’ 
and lack of mobility in relation to the adjacent structures, c.g. the trachea. 
Metastases in the lungs, liver, and bones, may unfortunately be the first 
recognised indication in some patients. The commonest age of onset of 
malignant changes is from 50 to 70, and such a change is nearly always 
superimposed on a pre-existing goitre. In cases in which malignant changes 
supervene, 35 per cent, are correctly diagnosed before operation, 30 per cent, 
at operation, and the remainder only on histological examination. 

. Diagnosis. — This is usually obvious on inspection. Intra-thoracic 
goitre may be simulated by thymus or mediastinal tumours. Sometimes 
auricular fibrillation in a middle-aged or elderly person may draw attention 
to a small pre-existing goitre which has been symptomless for years. Pressure 
symptoms on the trachea may simulate asthma, perhaps with the complica- 
tion of bronchitis, and some of these cases are not diagnosed for years. 

Course. — A goitre may remain symptomlcss and innocent throughout 
life, but at any time toxic symptoms of hyperthyroidism or hypothyroidism 
may become manifest. 

Treatment. — In Switzerland the addition of iodine to all salt sold, 


1 part in 100,000, has enormously reduced the incidence of endemic goitre. 
In areas of endemic goitre in France, 1 minim of Lugol’s iodine daily, has 
been employed, and in America iodised salt, 1 : 10,000, both with varying 
and on the whole satisfactory results. As might have been anticipated, 
the results are best if iodine has been administered to the mother through- 
out the pregnane)', but even when first given in childhood, the incidence 
of goitre is considerably reduced. It is to be pointed out that in the case 
of symptomless endemic goitre, especially of the nodular variety, the use 
of iodine is not free from the danger of inducing thyrotoxicosis. This is 
also true in the case of sporadic goitre, although the writer believes that in 
simple diffuse goitre the risk is insignificant. At the same time, it is to bo 
remembered that some symptomlcss endemic goitres become hyperactive 
apart from any treatment. Marine advocates, ns an alternative to iodine, 
the use of thyroidcum, B.P. 1 to 2 gr. daily, for simple sporadic goitre. This 
method of treatment, while logical and safe, is rarely curative. 

Pressure symptoms or toxic manifestations call for early thyroidectomy, 
which is also justifiably undertaken for cosmetic reasons. Malignant goitre, 
if inoperable, is treated by radiation or insertion of radium needles or radon 

seeds. _ _ c 

S. L. SisirsoN. 
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DISEASES OE THE PARATHYROID GLANDS 

The parathyroids are four in number, and are usually situated symmetric- 
ally in the posterior aspect of the thyroid gland. They secrete a hormone, 
parathormone, which gives protein colour reactions, is soluble in water and 
80 per cent, alcohol, but insoluble in ether or acetone. The chief function 
of the glands is the regulation of calcium and phosphorus metabolism. 
Excess of the hormone leads to the clinical entity of osteitis fibrosa diffusa, 
and deficiency to tetany. 


HYPERPARATHYROIDISM 

Synonyms. — Generalised Osteititis Fibrosa Cystica; Osteitis Fibrosa 
Diffusa. 

Definition. — A disease due to the excessive secretion of parathormone, 
and manifested clinically by hypercalcemia, negative calcium balance, 
muscular atony, weakness and wasting, and decalcification of bones resulting 
in deformities and fractures. 

AEtiology. — The disease, which is rare, is due to a neoplasm or hyper- 
plasia of the parathyroid glands. The latter may be secondary to a pituitary 
stimulus, but parathyrotrophic hormone has not been demonstrated in the 
blood. The malady affects women twice as frequently as men. The average 
age incidence is about 40, but it also occurs in childhood and old age. 

Pathology. — A circumscribed adenoma of one parathyroid gland is the 
commonest lesion, the remaining three glands being normal or hypoplastic, 
but two aduenomas have been found at operation. There may, however, be 
general hypertrophy and hyperplasia of all glands, which is usually obvious 
to the naked eye, and may even be of extreme degree, e.g. one weighing 
5 grams compared with a normal of 60 mg. Such changes are comparable 
to the hyperplasia, with or without adenomatous formation, in the thyroid 
gland of thyrotoxicosis. The parathyroid cells are greatly enlarged, and the 
cytoplasm highly vacuolated. The essential skeletal changes are softening, 
replacement of bone marrow by fibrous tissue, rarefaction of the cortex, 
and the presence of numerous osteoclasts and osteoblasts, with osteoclastic 
giant cells and cyst formation. Deposits of calcium as fine granules may be 
present in all the viscera, especially the kidneys and lungs. Occasionally 
hyperplasia of the parathyroid glands is secondary to chronic renal insuffi- 
ciency. 

Symptoms. — These are all the direct or indirect result of excessive 
calcium mobilisation and excretion. The long bones may be bent and de- 
formed, with perhaps osteoclastic tumours, and in some cases pathological 
fractures. The vertebrae are compressed, and not infrequently height is 
diminished by several inches. Osteoclastic swellings may deform the jaw. 
The shape of the skull is rarely distorted clinically. The bones and osteo- 
clastomatous swellings are often tender, especially on pressure. Tne teeth 
are not decalcified. The muscles show atony; fatigueability, and atrophy. 
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Castro-intestinal symptoms arc nausea, vomiting, constipation, abdominal 
pains and cramps. Polyuria and polydipsia arc associated with the increased 
calcium excretion. Urinary symptoms arc common. The calcium mav 
be deposited, diffusely, giving rise to the presence of chronic nephritis and 
renal insufficiency, or even multiple renal calculi, the latter consisting chiefly 
of calcium and phosphorus. Renal colic and pyelocystitis are complications. 
In some patients the presenting symptoms arc those of renal calculus, without 
any indication of hyperparathyroidism. In clinics where all such cases 
undergo investigation of calcium metabolism a number (1 to 5 per cent.) 
have been shown to be due to primary hyperparathyroidism. It is also 
important to remember that bone chnnges may be relatively slight and 
in acute cases undetectable radiographically, although the scrum calcium 
is raised. Acute hyperparathyroidism may present itself ns weakness, 
wasting, drowsiness or semi-coma, nausea or vomiting, and cardiac failure. 
The condition can be produced experimentally by the injection of para- 
thormone. 

Metabolic changes . — The calcium and phosphorus are mobilised from the 
bones, and excreted in excess in the urine and to a much less extent in the 
faces. The scrum calcium is usually raised, c.g. 15 mg. per cent, (normal 
10 mg.), and the plasma phosphorus is diminished, c.g. 2 mg. per cent, 
(normal 3-5 mg.). A normal serum calcium docs not necessarily exclude 
the disorder, providing thnt the scrum phosphorus is persistently low, and 
the calcium balance negative. In the presence of advanced renal disease, 
however, there may be phosphorus retention and a raised scrum phosphorus. 
The plasma phosphatase is raised, c.g. 13 units compared with a normal 
of 2 units, and is a measure of osteoclastic activity. In the absence of 
recognisable bone changes, the phosphatase may not be raised. 

Diagnosis. — Radiography shows generalised osteoporosis, with granular 
mottling in the skull, but an absence of demonstrable radiographio bone 
changes in itself does not exclude the diagnosis. Multiple calcium deposits, 
minute and diffusely scattered or large enough to be called calculi, may bo 
shown in skiagrams of the kidneys, and sometimes of the lungs. If estima- 
tions of scrum calcium, phosphorus and phosphatase are inconclusive, the 
intake and output of calcium must be measured over a few days to determine 
if a negative calcium balance is present. 

When urinary symptoms are prominent, the underlying primary hyper- 
parnthvroidism mav be unsuspected in the absence of metabolic investigation. 
Rnrolv, hyperparathyroidism of severe degree occurs secondary to chronic 
nephritis of long standing, and, in such patients, although the total urinary 
arid fiecnl calcium excretion is abovo normal, the serum calcium j is normal or 
slight Iv less than norma! and the phosphorus raised. Differential diagnosis 
nmy lie very difficult if there is inadequate evidence of the sequence of 
events* 

Gout, and arthritis may he simulated, especially if there are lender de- 
posits of calcium in the joints, and some patients arc treated for vacuo 
rheumatic pains or lumbago. In raget’n osteitis deformans, a disease of 
middle or eld age, there is groat deformity of the skull, normal calcium and 
phosphorus metabolism, but an increased scrum phosphatase. Osteomalacia, 
or riuutt rickets is v n *y rare in Enqls'id and America, and is due to deficient 
intake of vitamin D or lack of sunshine. The bones arc soft nnd deformed, 
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the plasma phosphatase is raised, and the plasma phosphorus is low, but the 
serum calcium is never above normal and is often below. 

Albright has described a syndrome of multiple bone cysts and areas of 
rarefaction, segmentally distributed in relation to nerve roots, with corre- 
sponding patches of pigmentation. The disorder is found mostly in girls and 
in them is associated with sexual precocity, a feature not present in the 
male. The disorder may be mild and overlooked in childhood, and when 
presenting itself in the third decade may be mistaken for hyperparathyroidism. 
Apart, however, from the clinical differences, there are no changes in calcium, 
phosphorus, or phosphatase values. The aetiology is uncertain, and 
parathyroidectomy useless. 

Prognosis. — In the absence of surgery, the course of the disease is pro- 
gressive deterioration, and death occurs within a few years. Weakness, 
wasting and deformities compel the patient to take to bed. Intercurrent 
respiratory infection may terminate life, while others die from uraemia or 
pyelonephritis. 

Treatment. — Primary hyperparathyroidism can only be adequately 
controlled by removal of a parathyroid adenoma or, in the case of hyperplasia, 
of two or more parathyroid glands. Deep radiation is usually ineffective, 
and a high calcium and phosphorus diet is only mildly beneficial and not 
without danger in the presence of renal insufficiency. If at operation no 
adenoma is discovered, the exploration should be continued above and below 
the thyroid region, behind the oesophagus and into the upper mediastinum, 
for a parathyroid tumour is sometimes found in such aberrant positions. 
Even if an adenoma is found in the usual situation, the posterior aspects of 
the thyroid gland should be explored to see if a second adenoma is present, 
as may be the case. Where there is diffuse hyperplasia of all four glands, 
no less than three should be removed, and some surgeons remove a portion 
of the fourth as in sub-total thyroidectomy. Tetany may follow operation 
for adenoma or hyperplasia, and may appear within a few days of operation, 
or after a latent period of some weeks. If controlled medically (see under 
Tetany), it will tend to disappear after some weeks or months, when the 
remaining parathyroid tissue has undergone compensatory hyperplasia. It 
is obviously illogical to give parathormone, which would further decalcify 
the already softened bones. Following parathyroidectomy, the general 
symptoms, e.g. pains, weakness, anorexia, improve almost at once, but the 
bones may take several months to become normally calcified. The serum 
calcium immediately falls to normal or below normal, but the phosphatase 
tends to remain high for some months, being an indication of osteoblastic 
activity. The sudden change from high to low serum calcium may cause 
transitory visual and mental disturbances with some degree of apprehension. 

HYPOPARATHYROIDISM 

Synonym. — Parathyroid Tetany. 

Definition. — A . disease characterised by an irritability of the neuro- 
muscular system due to a subnormal concentration of serum calcium, the 
latter being the result of deficient secretion of parathormone. All forms of 
tetany are due to subnormal concentrations of calcium, or of ionised calcium, 
in the serum, but this is not necessarily the result of parathyroid hypofunction. 
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./Etiology. — Idiopathic hypoparathyroidism occurs sporadically, and mnv 
do so at any age, but this form is comparatively rare, or perhaps not suffi- 
ciently well recognised. A familial incidence of hypoparathyroidism has 
been recorded, including examples of onset in infancy. The' majority of 
cases follow thyroidectomy, and although this may bc'due to simultaneous 
removal of parathyroid tissue, a series of sections indicate that it is more 
frequently due to interference with blood supply. Other cases follow removal 
of a parathyroid tumour and the remaining glands appear to be temporarily 
hj'poplastic ; or when two or more hyperplastic parathyroid glands arc 
removed in osteitis fibrosa diffusa. Parathyroidectomised animals show 
decreased urinary phosphorus excretion and rise in plasma phosphorus before 
changes in calcium metabolism arc apparent. Later, however, there is a 
fall in serum calcium in spite of a positive calcium balance, and the animal 
dies in tetanic convulsions. Parathormone injections will prevent or correct 
the initial changes in phosphorus metabolism and the later calcium ones. 
Tetany also occurs in conditions other than hypoparathyroidism if the con- 
centration of calcium in the blood falls below normal. Thus in rickets, 
osteomalacia and steatorrhcea there is a deficient absorption and utilisation 
of calcium. The increased demands for calcium in pregnancy and lactation 
may render a latent tetany manifest. Tetany may be found in alkalosis, 
the total scrum calcium being normal, but the ionised fraction below normal ; 
alkalosis may result from excessive vomiting, hysterical liyperpncca, or 
alkaline medication. 

Pathology. — In idiopathic hypoparathyroidism, the parathyroid glands 
may be atrophic, or replaced by fibrous tissue, fatty tissue, and a round-celled 
infiltration ; in post-parathyroidectomy tetany, too much parathyroid tissue 
has been removed, or the residual parathyroid tissue has not vet had time to 
undergo compensatory hypertrophy. 

Symptoms. — Following thyroidectomy and parathyroidectomy, symptoms 
may appear within the first 48 hours or may be delayed weeks or months 
There is often a general irritability, nervousness and apprehension in addition 
to weakness. Pancstkcsias, and muscular cramps and stiffness arc common 
in the hands, especially on the ulnar aspect, but may also occur in the feet. 
These symptoms may be followed by, or from the first be associated with, 
muscular contractions of the hands and feet, giving the classical picture of 
carpo-pcdal spasm. The so-called obstetric hand is produced by flexion at 
the mctacarpo-phalangeal joints, extension at the intcrphalangeal joints, 
and adduction of the thumb. Spasm of the laryngeal muscles may produce 
hoarseness and stridor, and, if the bronchial muscles arc also involved, re- 
spiratory distress and cyanosis result, sometimes with fatal convulsions or 
coma. A form of chronic pseudo-asthma associated with bronchial spasm is 
also a manifestation of hypoparathyroidism. Tetanic muscular spasms arc 
not infrcqucntlv painful and may cause the patient to cry out in distress. 

In chronic cases, ectodermal defects become apparent, c.g. brittleness 
and ridging of the nails, loss of hair, transverse ridging of the decalcified teeth. 
Blurring of vision, perhaps leading to blindness, is due to opacity of the tens 
(cataract), and minor degrees of the latter may be detected by cut lamp 
technique even in the absence of ocular symptoms, muscular spasm rnaj 

involve ocular muscles. .... 

Various cerebral and mental disturbances may be associated with nn 
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undetected chronic hypoparathyroidism. Thus changes in character, mental 
instability, anxiety, depression, impaired memory and intellectual capacity, 
and more rarely hallucinations, contusion, manic-depressive states, paranoia, 
and dementia, are met with. Major epilepsy and even petit mat are also 
rare manifestations. Migraine may be a presenting feature. There may 
be calcium deposits in the basal ganglia of the brain, demonstrable in 
radiograms. 

Gastric spasm may produce pain and vomiting, and spasm of the bile 
passage simulate cholelithiasis, especially if associated with transitory 
jaundice. Laparotomy has been performed for symptoms suggesting appendi- 
citis or perforated peptic ulcer ; and ileal spasm may produce fatal ileus. 
Cardiac pain, a sense of constriction, and palpitations are met with, and the 
electrocardiogram shows a characteristic prolongation of the Q-T interval. 

Diagnosis. — Although in most cases diagnosis is obvious, mild degrees 
of hypoparathyroidism with general irritability, weakness and paraesthesias 
and only slight ectodermal deficiencies, may be unsuspected. The following 
classical signs may be of diagnostic value. Chvostek’s is the production of 
contraction of facial muscles by tapping the facial nerve below the zygoma ; 
Trousseau’s is the production of carpal spasm by a sphygmomanometer band 
on the arm at a pressure just above systolic ; Erb’B is an exaggerated muscular 
contraction in response to minimal electrical stimuli. The failure to elicit 
one or more of these signs does not exclude the diagnosis. Biochemical 
evidence is often conclusive. In hypoparathyroidism the serum calcium is 
always below the normal value of 10 mg. per 100 c.c. (e.g. 6 mg.) and the 
plasma phosphorus is above the normal 3-5 mg. {e.g. 7 mg.) ; there is de- 
creased urinary excretion of phosphorus and calcium. In a doubtful case, 
an experimental high phosphorus diet will depress the serum calcium and 
produce neuro-muscular Bymptoms, but this does not occur with normal 
parathyroids. It is interesting to note, however, that in cattle there is a 
form of tetany, which is the result of excessive phosphorus in the diet. 

Treatment. — The logical treatment of hypoparathyroidism is solution of 
parathyroid, U.S.P. (parathormone), which acts by primarily increasing the 
excretion of urinary phosphorus and secondarily mobilising calcium from the 
bones and raising serum calcium. This form of treatment, however, has 
several disadvantages. Thus, it is useless in acute tetany because sub- 
cutaneous or intramuscular injections may take 8 or more hours to be effec- 
tive and are variable in time and degree of effect. While intravenous injec- 
tion is quicker it takes a few hours to act and, moreover, by this route there 
is a danger of a protein shock like reaction in some patients. Four hourly 
injections of 1 c.c solution of parathyroid (20 units) intramuscularly or sub- 
cutaneously may, however, be effective after the initial latent period. Rarely, 
overdosage of injected parathyroid hormone results in nausea, vomiting, 
diarrhoea, failing circulation, dehydration, increased viscosity of blood, 
coma and death. With controlled serum calcium estimations, however, 
overdosage is a rarity and it is more probable that 40 units daily may not 
be adequate to control the disorder. Even when solution of parathyroid 
is effective at first, a refractory state sets in after some weeks. The latter 
is probably not due to the production of anti-hormonio substances in the 
blood, as in the case of other hormones, but to local tissue immunity since 
an intravenous injection of solution of parathyroid may be still effective. 
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Nevertheless, this refractory state renders prolonged therapy with solution of 
parathyroid an impracticable scheme. 

The immediate treatment of acute tetany is the intravenous or intra- 
muscular injection of calcium gluconate, 20 c.c. of a 10 per cent, solution, 
the effect being rapid and dramatic, but only lasting some hours. The in- 
jections must be administered slowly, but a little lcakngc from a vein has not 
the local deleterious effects of calcium chloride. It is obviously necessary 
to follow this emergency injection by large doses of calcium gluconate or 
lactate by mouth, e.g. 12 gms. daily in divided dosage. Calcium chloride is 
less pleasant to take, and in practice the theoretical value of the resulting 
acidosis is not appreciable. This is perhaps less true of the addition of 3 gms. 
of ammonium chloride, daily, in 1 gm. capsules. In many cases calcium 
gluconate or lactate by mouth is sufficient to control the tetany. If not, 
there should also be given vitamin D, which acts by increasing calcium 
absorption from the intestine and secondarily by increasing phosphorus 
excretion in the urine. The dosage of vitamin D, or calciferol, Bhould be 
high ; 50,000 to 200,000 units daily may be required. In Bcverc cases theso 
measures may still be ineffective, and then a derivative of irradiated ergostcrol, 
called dihydrotachysterol, or A.T. 10, is of great value. It is not antirachitic, 
probably because it also causes considerable excretion of phosphorus from the 
urine, but it produces a great increase in calcium absorption from the intestine 
and a rise of serum calcium to normal or above normal. Like vitamin D 
it is of no use in emergency, the effect not being produced for some 24 to 
48 hours. It is, however, cumulative in action, and the dosage should be 
controlled by periodic serum calcium estimations if hypercalcemia (nausea, 
vomiting, calcium deposition in kidneys, albuminuria, etc.) is to be avoided. 
The urinary test of Sulkowitch is a useful indication of dosage, apart from 
serum calcium. The reagent consists of oxalic acid and ammonium oxalate 
in glacial acetic acid, and equal amounts of urine and reagent arc mixed. 
If no precipitate occurs, the serum calcium is probably below 7*5 mg. per 
100 c.c., as the renal threshold for calcium varies between 7*5 and 9 ; if 
there is a fine white cloud, the scrum calcium values are probably normal, 
about 10 ; if the precipitate looks like milk, the values are pathologically 
high. Using this technique Albright gives 3 c.c. of dihydrotachysterol a 
day by mouth until calcium appears in the urine, after which 1 c.c., 3 to 5 
times a week is usually adequate. Dihydrotachysterol is prepared in an oily 
solvent containing 5 mg. of the drug per c.c., and is administered by the 


oral route. ... . 

Diet in hypoparathyroidism is a matter of some controversy, Jiicn 
calcium diets (milk, cheese, egg yolk) hove the serious disadvantage of also 
being high phosphorus diets. It is better, therefore, to have a normal diet, 
or preferably a low phosphorus diet, and supply the extra calcium os calcium 
lactate or gluconate. The keynote of a low phosphorus diet is to cat less of 
milk, cheese, egg-yolk, meat and nuts, and more of fruit, vegetables, carbo- 
hydrates, fats, and white of egg. L Bmrso s. 
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DISEASES OF THE SUPRARENAL GLANDS 

The suprarenal glands consist of two parts, cortex and medulla, which 
are separate organs in the lower species. The cortex is of mesoblastic origin, 
while the medulla is ectodermal. The cortex is composed of lipoid cont ainin g 
epithelial cells, arranged from without inwards in three zones, zona glomerulosa, 
s. fasciculate and z. reticularis. The inner portion of the latter is char- 
acterised by brightly staining granules (pigment zone). The medullary cells 
have an affinity for chromic acid stains, and are termed chromaffin cells. 
The adrenal glands arc supplied by sympathetic nerves from the splanchnic 
and coeliac ganglia, but they are cholinorgic. 

The medulla secretes adrenaline (orthodioxyphenylethanomethylamine), 
and although this substance is sympathomimetic and, on injection, can produce 
vasoconstriction, an increase of blood pressure, cardiac rate, blood sugar, 
and of the basal metabolic rate, and dilatation of the coronary arteries, and 
of the bronchial tubes, etc., the medulla is not essential to life, and in animals 
may be destroyed by cautery without obvious changes resulting. Further, 
it is even doubtful if there is a continuous secretion of adrenaline in normal 
circumstances, although it is certain that it is secreted under abnormal circum- 
stances, c.g. exposure to severe cold, during fright or emotion, duriug infec- 
tions, and in hypoglycemia. 

The adrenal cortex is essential to life, and bilateral adrenalectomy results 
in death within 7 to 10 days. The following hormones have been isolated 
from the cortex : androsterone (androgenic), oestrone, progesterone, cortico- 
sterone, and desoxycorticostcronc. The last appears to be an essential 
life-saving hormone, and has been Bynthesised from cholesterol. Cortico- 
sterone has only a fraction of the activity of desoxycorticosterone but this also 
is life-maintaining. The other hormones have no such action. Their sex 
influence is manifested under certain pathological, or experimental, conditions, 
although whether so under normal conditions is less certain. It is thought 
that the androgenic hormone is secreted by special cells which constitute a 
broad inner zone at birth, but soon after undergo involution, although they 
may become hyperplastic in virilism and pseudo-hermaphroditism. This 
zone has been termed the androgenic zone, and stains deeply with the Ponceau- 
fuchsia dye. 

The chief function of desoxycorticosterone is the regulation of sodium 
metabolism, with an associated influence on water balance, chloride and 
potassium metabolism. After bilateral adrenalectomy, there is an increased 
excretion of salt and water, with a retention of potassium, and a correspond- 
ing fall in the scrum values for sodium and chlorine, and a rise in serum 
potassium. (The normal values are sodium 320, chloride (as NaCl) 565, 
potassium 20 mg. per 100 c.c.) There is also a shift of fluid from the plasma to 
the viscera, especially the liver, and the muscles. The blood becomes viscous, 
and the plasma volume is seriously decreased. Desoxycorticosterone injec- 
tions will produce a return to normal. The action of desoxycorticosterone 
on carbohydrate metabolism is, however, feeble compared with that of 
cortical extract. The latter will completely correct the depletion of hepatic 
glycogen and the fall of blood sugar that occur in the adrenalectomised 
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animal. Corticosterone is even more potent than cortical extract in it, 
influence on carbohydrate metabolism. 1 ' 


ADDISON’S DISEASE 

Synonym. — Hypocorticalism. 

Definition. — A disease due to destruction and hypofunction of the 
adrenal cortex, and manifested by pigmentation, weakness, myasthenia 
anorexia, loss of weight and hypotension. It was first described by Thomas* 
Addison in 1849. 

./Etiology. — The disease is found among all races, and in all climates. 
Males and females are affected about equally. It is commonest between 
the ages of 20 and 40, and rare in childhood and old age. Tuberculosis 
is the most frequent cause, but any infection or toxicosis may be 
setiological. 

Pathology. — In the case of tuberculous lesions, both the medulla and 
cortex are usually destroyed, except for small islets of surviving tissue. 
The gland is replaced by fibro-caseous tuberculous tissue, with areas of fibrosis, 
giant cells and lymphocytes. There may be associated tuberculosis elsewhere, 
rarely pulmonary. A history of gland or bone tuberculosis in childhood or 
in other members of the family is not uncommon. The next most frequent 
cause is atrophy of the cortex, of unknown origin, the medulla being scarcely 
affected. The cortex is almost entirely replaced by connective tissue ana 
dilated capillaries, with infiltration of lymphocytes, plasma cells and leuco- 
cytes. The picture is more like a toxic necrosis than a simple atrophy. Kate 
causes are syphilis, amyloid disease, hromorrlmge, infarction, and malignant 
growth. The last may apparently produce the disease even when it involves 
the sympathetic nerve supply only, and not the actual glands. 

Symptoms. — Weakness, loss of appetite, loss of strength, and pigmenta- 
tion are the usual presenting features. 

The onset is often gradual. Occasionally the patient may not be seen 
by a physician before a grave crisis has developed. This is especially so 
when pigmentation is not a conspicuous feature, in which connection, it is 
to be noted that pigmentation may be even absent in fair-skinned people 
and in acute cases. Usually the patient complains of feeling not well in a 
vague sort of way. He (or she) may be languid, lacking in strength, nnd 
easily tired. Appetite is poor, and there may be a special aversion to fatty 
foodB. In more severe insufficiency, nausen and even vomiting arc distressing 
features, while abdominal pain, rarely sufficiently severe to simulate nn acute 
abdomen, is occasionally present, l’ain and tenderness may be limited to 
the loin region above and internal to tbc kidney, or pain may be referred to 
the scapula or shoulder region as the result of irritation of the diaphragm by 
the diseased suprarenal. The absence of any pain is quite compatible with the 
disease, nnd in fact is even more usual. Constipation is common, but there 
may be intermittent, attacks of diarrhoea, either spontaneous or following 
purgatives, and these may precipitate a crisis. Hiccups and yawning arc 
symptoms which may be very intractable, and which indicate incipient 
deterioration. There is progressive loss of weight, myasthenia nnd genera 
weakness. 
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Generalised pigmentation, usually involving the mucous membranes as 
well as the skin, is a classical sign of the disease. The pigment deposited on 
the mucous membranes and skin is the normal pigment, melanin. Cutaneously, 
it is deposited in the basal layer of the epidermis, but in amounts greater than 
normal. Brown patches and streaks may be found on the inner aspects of the 
cheeks, the soft palate and posterior portion of the hard palate, the sides of 
the tongue, the gums, and the mucous surface of the lips, especially at the 
corners of the mouth. The distribution of skin pigmentation is partly deter- 
mined by exposure to light and irritation. Thus, it is most marked on the 
face and neck, dorsum of the hands and forearms, waist-line, garter area, 
axillary folds and %mlva, and in areas of skin overlying bony prominences, 
e.g. knuckles, ischial tuberosities and ankles. The palms show no evidence 
of increased pigmentation, except in the interphalangeal creases. Occa- 
sionally there arc scattered cutaneous pigmented spots on the face and body. 
The nails of the hands and of the feet may be pigmented and striated. A 
lencodermic pattern of pigmentation is rare but authentic. Although pigmen- 
tation is a classical sign of Addison’s disease, it may be inconspicuous or even 
absent in fair-skinned people, or when the onset is acute. 

There is considerable variation ns to interference with sex function. In 
some there is none, while in others there is amenorrhoea or impotence. Hypo- 
gonadism is certainly not an essential feature. Many patients feel the cold 
badly, especially in more severe insufficiency. The body temperature may 
be normal or subnormal, with perhaps intermittent pyrexia, and the basal 
metabolism is rarely appreciably lowered, except in crisis. The systolic 
blood pressure is characteristically below 100 mm. of mercury, but this does 
not necessarily give rise to symptoms, and a normal blood pressure may 
persist for some time. Although in some patients the fasting blood sugar 
and carbohydrate tolerance curves may be normal, in others there is a 
chronically low blood sugar and clinical attacks of hypoglycmmia may even 
be fatal if unrelieved by glucose or adrenaline. There is an increased 
sensitivity to infections, shock, surgical trauma, hoemorrhage and drugs. 
Conjunctivitis is a minor manifestation, usually denoting inadequate therapy. 

In crisis, the patient is collapsed, cold and restless. The latter feature 
may be intermittent, and stupor may be more characteristic. There is con- 
siderable irritability and intractability. The patient tends to curl up deep 
in the bed beneath the covering, and to resent interference. The pulse is 
rapid and of poor volume, and the blood pressure tends to fall acutely. 
Nausea, vomiting and diarrhoea may be persistent, thus adding to the de- 
hydration that has resulted from the increased loss of salt and water through 
the kidneys. The veins are collapsed and the blood viscous on account of 
anhydraomia. Ultimately urine becomes scanty in amount, and terminally 
may contain casts and albumen. Pigmentation tends to increase in the 
more severe degrees of insufficiency, and crops of discrete deeply pigmented 
spots may appear. Blood sugar concentration tends to fall to hypoglycsemic 
levels in a crisis, the serum sodium and chlorine levels become even lower 
than previously, and the serum potassium concentration higher. In man it 
would appear that the changes in mineral metabolism are even more 
important than those in carbohydrate metabolism, and in adrenalectomised 
mammals death occurs, even when a normal blood sugar concentration is 
maintained by intravenous glucose infusions. 
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Complications.— Addison’s disease may be complicated by thrrotovi- 
cosis or by diabetes bnfc these are rarities. Other tuberculous lemons or 
intermittent infections, such as pneumonia, are not uncommon. 

. Diagnosis.—- Clinically, this depends upon the classicai features of 
pigmentation, weakness, wasting, anorera'a and hypotension. Cutaneous 
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mg, malignant cachexia, ochronosis, argyria, parasitic irritation, leucodennia 
and pregnancy. In Simmonds’s cachexia, a condition which has many features 
in common with Addison's disease, pigmentation is usually absent and is 
bardly ever diffuse, or marked. It is important to note that pigmentation 
of the mucous membranes is practically pathognomonic of Addison’s dis eas e. 
It is said by some to occur very rarely with pernicious anaemia, malignant 
cachexia and arsenical poisoning. Of the first, I wish to record that two 
authorities on pernicious amemia have never met with pigmentation of the 
mucous membranes in this disease. In people of the negro race, or in those 
with an antecedent negroid admixture, pigmentation of the mucous membranes 
may occur normally. 

If the serum sodium and chloride (expressed as Na Cl) are in low con- 
centration {c.g. 295 and 530 compared with normal 320 and 5G5 mg. per lOOc.c. 
respectively), the diagnosis of Addison’s disease is confirmed. Normal values 
at any one time, on the other hand, do not contraindicate the diagnosis. The 
serum potassium may be normal in moderate insufficiency, 18-20 mg., hut 
in severe phases may he as high as 36 mg. per 100 c.c. A raised blood urea 
or low blood sugar is supporting evidence, but both of these may be normal. 
The Cutler diagnostic test of measuring renal excretion of sodium chloride 
on a diet low in salt and with potassium added, has been discarded, because 
of the danger of precipitating a crisis. As a safe modification, the Kepler 
test is now used, and I find it of considerable diagnostic value. In my experi- 
ence, however, a positive result is obtained in both Addison’s disease and 
Simmonds’s disease (which see), as the test measures adrenal cortical function, 
which is also seriously impaired in the latter disorder. 


Kepler lest — Procedure 1.— On the day before the lest the patient eats three ordinary 
incais hot omit? extra salt. He is requested not to eat or drink anythin? after C o’llock 
in the evening. Until this time he may drink water ns derired. At 10.30 p.m. lie i« 
requested to empty his bladder and di^iard the urine. All urine width is voided from 
then on until and including 7.30 n.ra. i* collected. The volume of this urine is m-.;. sored 
and saved for chemical analysis if this should be necessary liter. IJreafcfe*t i« omitted. 
The patient is n«ked to void acain at S.30 a.m., and immediately thereafter he e> pn in 
20 c.c. of water per kilogram of body weight (!» c.c. per pound). Hr »« • n«ked to drink 
this within the next forty-five minutes At 9.30, 10,30, Jl.eO a.m. and l-..>0 p.m., U is 
requested to emptv his bladder. In order to eliminate the effect* of wni«e and r'"'™’ 
on^ urinarv excretion, he is kept at rest in bed except when up to void. Loch spMm.n 
is kept in a separate container. The volume of the largest one of thc.-c four sjierun ns 

,S "unckMhese conditions some patients having AddbonV di- T „ will «crete so lUtle 
urine that they are unable to void more than once or twice « tain 
In such instances the amount of nnne excreted per hour ran - • urirnrv ’output 
however, such calculations are unnecessary because of the very low urinary ojtj 

spcdmrn voided durimr the momin:: is prcztir than tl* \o)u > . ** * . . t j e 

the night, the re«*pon r e to the test is ncpMive, that is fodi n inbxzVitU 
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absence of Arldison’s disease. (2) If tho volume of the largest hourly specimen voided 
during the morning is less than the volume of urine voided during the night, the response 
to the test is positive, that is, Addison's disease may or may not be present. To establish 
tho diagnosis Procedure 2 should be instituted. 

Procedure 2. — Blood is drawn while the patient is still fasting, and the plasma analysed 
for its content of urea and chloride. The specimen of urine which was voided during 
the night is also analysed for urea and chloride. From these four determinations and 
from the results obtained from Procedure 1 the following equation is solved : 

^ Urea in urine (mg. per cent.) Chloride in plasma (mg. per cent.) 

"“Urea in plasma (mg. per cent.) X Chloride in urine (mg. per cent.) 

Volnmo of day urine (c.c.) 

Volume of night urine (c.c.) 

The term “ day urine ” applies to the largest of the hourly specimens voided during the 
day ; “ night urine ” to the entire amount which was voided from 10.30 n.m. to 7.30 a.m. 
If the value of A in this equation is greater than 30, tho patient probably does not have 
Addison’s disease. If the value for this equation is less than 25, the patient probably 
has Addison’s disease provided that nephritis has been excluded. 

When tuberculous lesions of the adrenal glands have become calcified, 
radiology may be of diagnostic help by revealing calcareous shadows in the 
costo-vertebral angle. 

Prognosis. — In the absence of treatment, there is progressive deteriora- 
tion and death within months or years. With adequate substitution therapy, 
life may be prolonged, but the sensitivity to intercurrent infection is always 
a danger. Occasionally there is a spontaneous recovery of adrenal function 
sufficient to permit the cessation of substitution therapy. 

Treatment. — As in other hormone deficiencies, the essential treatment is 
substitution. Cortical extract (obtained from the suprarenal cortex) is given 
by intramuscular, or intravenous, injection, and the daily dosage varies 
between 5 and 20 c.cm. The most severe cases, however, require 30 c.c. or 
even 40 c.c. daily, and in these circumstances cost and mechanical difficulties 
render the maintenance of life precarious and painful. Cortical extract is 
standardised on adrenalectomised dogs or rats. A considerable advance was 
made by Loeb’s discovery of the value of salt therapy. The dosage of sodium 
chloride is 3 teaspoonfuls, or some 12 grams, daily, taken with water, milk, 
bovril, lime-juice, porridge and salads. In some patients the salt treatment 
produces nausea and vomiting as in the case of normal people, so that it 
must be discontinued, but others can tolerate it quite well. Mild cases need 
no other special treatment, but in the more severe cases cortical extract 
must be administered as well, though the salt permits a reduction in the 
dosage of cortical extract. 

A distinct advance in therapy was made when Reichstein isolated from 
the adrenal cortex and also synthesised from cholesterol a substance called 
desoxycorticosterone (or desoxycortone) which appears to be an essential 
hormone of the adrenal cortex. It is prepared in ampoules of 5 mg. in 1 c.c. 
sesame or arachis oil, and is injected intramuscularly. It would appear that 
5 mg. of desoxycorticosterone is equivalent to 10 or more c.c. of cortical 
extract, and the acetate of desoxycorticosterone is normally employed for a 
more gradual action. Usually the injections are painless but a few patients 
react with red hot lumps at the site of injections, and the local reactions, 
apart from being painful, appear to interfere with absorption of the hormone. 
Persistence with therapy, however, may in some patients be followed by 
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disappearance of the local reactions. There is an alternative, and in som- 
respects preferable, method of using desoxycortone acetate. Thus sterile 
tablets, 100 mg each, may be inserted under local anaesthesia, in the sub- 
cutaneous fat of the abdomen, or mtrascapular region, either by open minor 
operation or by using a trocar and cannula. The dosage is calculated from 
the daily requirements of preliminary injections of desoxycortone, and in 
my experience a 100 mg. tablet is equivalent to 0-8 mg. injected daily. Thus 
6 tablets would be used for a person requiring 5 mg. of desoxycortone daily, 
an ~ 18 prudent not to use more than 600 mg. for an initial implantation, 
although more severe insufficiency will require an increased dosage. The 
tablets are gradually absorbed over a period of 6 to 10 months. It is best to 
make the initial calculation without counting upon supplementary salt, and 
after six months, as the tablet effect wears off, supplementary salt by mouth 
may be added. Desoxycortone is also effective by cutaneous inunction 
when dissolved in benzyl alcohol (20 mg. in 1 c.c. being equivalent to 5 mg. 
by injection), but this preparation is not generally available, and it is a very 
expensive method of therapy. Another method of use is by sublingual 
absorption of tablets or solution, but in my experience this is an uncertain 
and not consistently effective method for this hormone. 

As to the choice between cortical extract and synthetic desoxycortone, 
the former has all the theoretical advantages, containing both the carbo- 
hydrate regulating and salt-water retention hormones, while desoxycortone 
has only the latter effect. Nevertheless, desoxycortone is easier to administer 
and appears to be very effective in many patients. During infections, 
however, or in severe insufficiency, cortical extract should always be used ns 
a supplementary therapy. Corticosterone, the carbohydrate regulating 
hormone, has been synthesised and should be available commercially later 
on, but the crude chemical extract of the suprarenal gland probably contains 
less well defined additional hormones, and an amorphous fraction has been 
shown to do so. 

Desoxycortone has a very powerful specific effect on retention of sodium 
chloride and water, and on the excretion of potassium, and its use must be 
attended with every caution, as overdosage may result in disaster. Thus 
cedemn of the face, arms and legs, and of the lungs, heart, and viscera, pleural, 
pericardial, and peritoneal effusions, hypertension and widening of the heart 
shadow (cardiac-pulmonary radiographic ratio) have nil been observed and 
recorded. The hypertension and superficial oedema have, however, been 
unduly stressed, and it is not generally recognised that the other internal 
effects, e.< 7 . oedema of the lungs, may occur in the absence of hypertension 
or superficial oedema. This is also true of n severe muscular weakness, com- 
parable to that of periodic familial paralysis, and due to the low potassium 
concentration, c.g. 12 mg. per 100 c.cm. This increased excretion of po assmm 
is probably a specific effect, as it may occur m association with normal serum 
values for sodium and chloride, and this observation, too, fans not been 



patient who produced a superficial oedema after two daily injections of nig. 
The dangers of overdosage with desoxycortone are increased bj >6 £ 

additional salt by mouth, and this should only be done, if at all, cautiou h 
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and with biochemical controls. Nevertheless, the high cost of desoxycortone 
makes additional salt necessary in many cases. It is generally believed that 
it is impossible to give an overdose of the crude cortical extract, but this is 
not the case, as the extract also contains the desoxycortone factor, and if 
given in large enough doses, e.g. 40 c.cm. daily, salt-water retention and 
dangerous depression of serum potassium values can occur. It is my opinion 
that other hormones of the adrenal cortex must be isolated before a properly 
balanced therapy for the most severe cases of adrenal insufficiency will be 
possible, without the danger of overdosage from one element. A low potassium 
diet, advocated by some workers, is fortunately difficult to prepare, but from 
what has been written above, it will also be seen as dangerous therapy. 

In crisis, treatment is obviously intensified. Five mg. of desoxycortone 
is given every 8 hours, alternating with 20 c.c.’s of cortical extract every 
8 hours, so that some therapy is given 4-hourly. The initial doses may be 
doubled. In view of the dangers recorded above, I prefer not to give intra- 
venous saline and glucose unless the dehydration is extreme, and even then 
the subcutaneous or rectal route may be preferable. As diabetic coma may 
insidiously pass over to insulin coma, so may an Addisonian crisis pass over 
imperceptibly to the crisis of overdosage unless the most careful clinical and 
biochemical observations are made. The effects of overdosage may be 
corrected by mersalyl suppositories and potassium citrate by mouth. 

The treatment of the underlying tuberculosis, when the presence of such 
is established, is carried out on general lines, but the writer has not seen 
appreciable benefit resulting from tuberculin injections. Injections of the 
adrenotrophic hormone of the pituitary gland have been advocated, but here 
too the writer’s experience has not been favourable. Nor have I seen appre- 
ciable benefit from supplementary therapy with progesterone, or testo- 
sterone, both of which have been recommended. A graft of the adrenal 
glands of an infant, bom dead because of mechanical difficulties and from 
healthy parents, can be effectively grafted into the rectus abdominis. If 
the graft is successful, beneficial effect will result, but the glands are gradually 
absorbed and rarely does the benefit last more than 6 months. It is not a 
method of treatment which can rival modem chemical therapy. 


ACUTE SUPRARENAL DEFICIENCY 

Apart from Addison’s disease, there is some clinical and pathological 
evidence that acute adrenal insufficiency occurs with certain infections, such 
as meningococcal septicaemia, diphtheria, typhoid fever, and pneumonia. 
At autopsy, the suprarenals may show congestion, oedema, haemorrhage, 
and necrosis. 

The onset is sudden. Malaise, restlessness, headache, vomiting, fever, 
chills, sweating, abdominal pain, cyanosis, scattered petechae, and stupor 
or coma, are characteristic features of the malady. When the underlying 
lesion is acute bilateral suprarenal haemorrhage, the term Waterhouse- 
Friderichsen syndrome has been applied to the clinical condition. This 
syndrome is usually associated with meningococcal septicaemia, and is more 
frequently met with in infants than in adults. 

Acute suprarenal insufficiency may also complicate surgical shock and 
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severe burns, the biochemical changes in the blood resembling tWe r 0 „ n ,i 
in the more severe phases of Addison’s disease. ° n 1 

Diagnosis.— The diagnosis of acute suprarenal insufficiency as a com- 
plication of infections, surgical shock, and burns, is often a matter of a«nnm. 
tion based on expenmenta evidence. That of the Waterhouse-Friderichsen 
syndrome is only occasionally made in life, but is suggested by carlv evanosi? 
collapse and fall of blood pressure in a patient, suffering from a mcnineococcai 
miection. 

Treatment. — Treatment is similar to that described for the crisis of 
Addison’s disease. 


ADRENO-GENITAL SYNDROME 

Synonym. — Virilism. 

Definition. — A combination of amenorrhoea (or oligomcnorrhoeal, 
adiposity and hirsutism, associated with neoplasm or hypertrophy of the 
adrenal cortex. Adiposity is not invariably present, but in its absence the 
name adreno-genital is still justified. Examples of hirsutism without amenor- 
rhoea, or oligomenorrhoea, are met with, but cannot be classified as adreno- 
genital syndrome. Hirsutism indicates excessive hairiness on the face and 
body in the female, and of male type distribution. The theoretical distinction 
between adreno-genital syndrome, and the more complex Cushing's syndrome 
(which see) is not always possible in practice, and intermediate clinical types 
are met with. 

AEtiology. — The immediate cause is hypersecretion of androgenic 
hormone by the adrenal cortex, which also inhibits the gonadotrophic func- 
tion of the pituitary. There appears to be a greater incidence among Jewish 
and Mediterranean people. There is, however, no sharp dividing line between 
milder cases of the disorder and accepted normality’. 

Pathology. — The lesion is an adenoma, a carcinoma, or a bilateral 
hypertrophy of the adrenal cortex. The cells have an affinity for the ponccau- 
fnchsin stain, and are thought to arise from the inner androgenic zone of 
the cortex. There may be a general lymphoid hyperplasia, and a large thymus. 
The ovaries tend to be atrophic. 

Symptoms.— The changes usually begin at or soon after puberty, but 
may not become prominent until the late teens, or sometimes in the twenties, 
or later. The essential feature is an excessive growth of hair on the side of 
the face, the upper lip and chin, the forearms, thighs and- Ieg3 and on the 
tr unk The last may be only slightly affected in the form of a linear growth 
of hair extending from the usual feminine horizontal upper limit of pubic 
hair upwards along the linca alba to the umbilicus; or the hair may cover 
the abdomen and chest, and tufts of hair surround the nipples. Menstrua- 
tion may cease altogether, or may be only scanty and at long nwruL- 
The uterus may become small or may fail to develop, but more usually there 
is no gross change in its size. The clitoris may be normal or npprecmbl; 
enlarged, sometimes resembling a small penis. I he breasts m P 

or undeveloped, but with adiposity this fact is obscured. An < •- 
weight due to adiposity, although not invariable, is frequently ne . 
fat being deposited on the face nnd neck, breasts, abdomen and pu ns, n 
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upper parts of the arms and thighs ; the legs and forearms may be quite 
thin and graceful. There is a group of cases characterised by an absence of 
adiposity, but -with considerable muscular development ana strength, and 
broad shoulders and narrow hips, as in the muscuiine build. 

Complications. — Some degree of pigmentation around the eyes may be 
met with. Weakness and changes in mineral metabolism similar to those in 
Addison’s disease have also been noted, presumably due to the encroachment 
of the androgenic cells on the other secreting cells of the adrenal cortex. 
Psycho-neurosis and psychosis, with loss of heterosexual desire and homo- 
sexual tendencies, may be complications. A complete feminine mentality, 
however, may be associated with virilism, and the fear of sex conversion and 
of feminine inadequacy is poignant. 

Diagnosis. — A combination of hirsutism and amenorrhcea makes 
diagnosis obvious. A tumour should be suspected if the disease has started 
after the twenties in a person hitherto quite normal, and in no case can be 
excluded without investigation. Considerable enlargement of the clitoris is 
more common with a tumour, but may be present with hyperplasia. Intra- 
venous injection of uroselectan combined with radiography may demonstrate 
a neoplasm. A more certain method, though not without danger, is perirenal 
insufflation of 450 c.c. of air, the neoplasm being shown surrounded by air 
in the skiagram. Ovarian tumours (arrhenoblastoma) may produce virilism ; 
they are not always palpable on vaginal examination, and may be revealed 
by laparotomy. 

Androgenic hormone is usually secreted in excess in virilism. If the 
quantity of 17-ketosteroids excreted in 24 hours is greater than 20 mg. 
(normal 5 to 12 mg.) an adrenal tumour should be suspected, although 
higher values than this may be found with simple hypertrophy. Occasionally 
enormously high values, 180 mg., may be found with an adrenal tumour. 
If, after removal of an adrenal tumour, the values for 17-ketosteroids fall 
and then rise again to high levels, malignant metastases or a tumour of the 
opposite adrenal gland should be suspected. This sometimes occurs. Hyper- 
trophy of the adrenal cortex, and more rarely neoplasm, can occur as a 
complication of acromegaly, presumably as a result of excessive adrenotrophic 
hormone. 

Prognosis. — In the case of hyperplasia the condition may be stationary 
or only slightly progressive for many years. Sterility is the rule, but one 
child may be born. The successful removal of an innocent tumour may 
produce a reversion to normal. Carcinoma of the adrenal cortex is very 
malignant, and metastases or recurrences are the rule. 

Treatment. — A tumour should be removed surgically. It is important 
to give cortical extract for a few days before and after the operation, since 
the opposite adrenal may be atrophic and the patient may die from acute 
adrenal insufficiency before this adrenal has had time to undergo hyper- 
trophy. For bilateral hyperplasia, unilateral adrenalectomy is advocated, 
hut although the operation may be followed by return of menstruation and 
temporary weakening of the hair growth, it is rare for the hirsutism or the 
adiposity to be permanently influenced. It would be more logical theoretically 
to remove one whole gland and three-quarters of the other as in subtotal 
thyroidectomy, but the obvious danger is the production of adrenal insuffi- 
ciency, and Addison’s disease has been recorded following such radical 
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STj W 0SC l of ro ? trin h y injection or by local inunction have been 
indicated, but here too the writer’s experience is disappointing X-rar 
treatment of the hirsutism has various disadvantages (bums, scare). ' Tins 
is less true of electrolysis, which may be helpful. 

There are many instances of hirsutism without any disturbance of 
menstruation. In such cases, also, it is very important to try and give some 
philosophical or psychological comfort, though not an easy task. Since in 
actual fact we are here dealing with a variety of normality, it is to be 
wondered to what degree intersexuaiity will ultimately be commonly 
accepted by the non-medical world. It is, after all, a reality. 


FEMINISATION 

This condition is a rarity compared with virilism. It is due to a tumour 
of the adrenal cortex in the male, usually malignant. There is a loss of 
libido and sexual potency, with a general increase in fat deposition and a 
hyperplasia of the glandular tissue of the breasts. The latter become enlarged, 
the nipples pigmented and the superficial veins dilated. There may even be 
some secretion, which can be expressed from the nipples as in incipient 
lactation. The patient usually dies from malignant metastases, but in one 
case successful removal of the tumour led to a return to normality. The 
testes on section show atrophy. It is interesting to note, and of diagnostic 
significance, that whereas adrenal cortical tumours producing virilism in 
women secrete very large quantities of androgens, similar tumours (not 
capable of histological differentiation) producing feminisation in man, sccrctc 
enormous quantities of oestrogens, e.g. 4000 mouse units in 24 hours. There 
is a return to normal values, e.g. 200 mouse units, on removal of the tumour, 
and increasing values if malignant recurrence or metastases follow. 


PSEUDO-HERMAPHRODITISM 

Definition. — Pseudo-hermaphroditism is a condition in which there is 
only one type of gonad, testis or ovary, but in which the external genitals 
are a mixed representation of male and female characteristics, or character- 
istic of the opposite sex to the gonads. Strictly the term should be applied 
only to those cases in which the condition is present from birth, and not to 
those instances of virilism or feminisation which appear in later life. It is 
also not intended to include under this heading sexual precocity m the 
female due to an adrenal tumour and associated with hirsutism. Classifica- 
tion according to the type of gonad is the simplest, i.e. testicular pseudo- 
hermaphroditism and ovarian pseudo-hermaphroditism. , 

Mil ology and Pathology. -Gross hyperplasia of the 
occurs in only 14 per cent, of pseudo-hermaphrodites but it may well be 
that hyperplasia of the sex cells (androgenic zone) could be detected in a far 
greater proportion by the ponceau-fucbsm.staim It is cert (IP. 
produco symptoms of pseudo-hermaphroditism m the expenmeno 
(rat, guinea-pig, fish) by injecting large doses of androgens or o . . 
the young animal or into the pregnant mother. Nevertheless, it m pro 
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that the hyperfunction of the adrenal cortex is a mechanism, essential or 
concomitant, but primarily determined by genetic or chromosomal factors. 

The seminiferous tubules are not completely developed, and spermato- 
genesis is usually absent, but the interstitial cells may be normal or hyper- 
plastic. The ovaries are hypoplastic, fibrotic or cystic. 

Symptoms. — (A) Testicular Pseudo-hermaphroditism. — The com- 
monest and most easily understood type is the male in whom the formation 
of the external genitals is incomplete, the two scrotal folds remaining un- 
united (cf. hare Up), and enclosing a vagina-like cavity, one or more inches 
in depth. The penis may be incomplete, or hypospadias of varying degree 
may be present, or the penis may be so inadequately developed as to represent 
a clitoris. The patient is then brought up as a girl, until the appearance of 
masculine hair at puberty and the failure to menstruate lead to further 
investigation. The vagina is found to be false, the uteruB absent, and the 
gonads testicles. The last, being retained in the abdomen, have the char- 
acteristics of cryptorchid testicles, namely, absence or destruction of the 
Bpermatic tubules, and increase in the interstitial cells. Nevertheless, the 
secretion of male hormone may be deficient, and the patient be of eunuchoid 
type. Chappie has described the case of a young, beautiful woman, with 
no hirsutism, with a female figure, well-developed breasts, and normal 
feminine libido, who in spite of a short vagina had satisfying intercourse with 
males. She came under observation for painful lumps in the groin, which 
were found to be testicles. No uterus could be detected. It is more usual, 
however, for the testicular pseudo-hermaphrodite to have hirsutism and 
other secondary male sexual characteristics. Although the testis secretes as. 
much cestrone as the ovary (and the female about as much testicular hormone 
as the male), it is difficult to understand why, of two pseudo-hermaphrodites 
with testes and female external genitals, one should have male hair and 
bodily form, and another be a beautiful female. Obviously the genetic 
factors may be more important than the endocrine. As regards the sexual 
organs other than the gonads there is a considerable variation, with the 
following possibilities in the case of a testicular pseudo-hermaphrodite: 
hypospadias only ; with a vagina ; with a vagina and Fallopian tubes ; 
with a vagina, uterus and tubes. The testes may be in the pelvis, the inguinal 
canals, the labia, or in the scrotum. 

(B) Ovarian Pseudo-hermaphroditism.— The female pseudo-herma- 
phrodite possesses ovaries, but has a masculine configuration, with the external 
genitals simulating those of the male. The basis of the condition is difficult 
to explain unless it is assumed that it is comparable to the adrenal virilism 
of the adult, and due to hyperfunction of the adrenal cortex commencing 
in foetal life. Although to be within our definition such cases should show 
abnormalities at birth, these may not be gross until later childhood and may 
be further accentuated at puberty. The psychic and Bexual behaviour of 
the pseudo-hermaphrodite varies in different individuals, and is often in- 
dependent of the physical or endocrine basis. Thus the hirsute, testicular 
pseudo-hermaphrodite may be essentially feminine in outlook and libido, 
and capable of functioning to complete satisfaction of herself and partner in 
coitus. Some are ambisexual. Apart from indisputable pseudo-hermaphro- 
dites, it is obvious that a number of people have the physical characteristics 
(apart from genitals), emotional reactions and libido of the opposite sex. 
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■ w a Jm° si u~S e ^“.gmtion of the condition of pseudo-hermaphroditism 
u not difficult, although it may not become evident to the lay person until 
late childhood or puberty The elucidation of the underlying pathoK 
may-, however, be impossible unless laparotomy i 9 undertaken. ilaiiv 
patients present themselves with lumps in the inguinal canal, and it is* onlv 
after removal and section of these gonads that the real sex can be determined. 

Prognosis, From the nature of the disorder it is unreasonable to expect 
a fundamental improvement, with or without treatment. The latter mar 
ameliorate the condition. 

Treatment. — If help is not sought before adult life, treatment should 
depend upon the sexnal inclinations of the patient. If these are female, the 
clitoris should be amputated and, if necessary, the vagina enlarged. The 
removal of testes will diminish the hirsutism. In the child the removal 
of testes would prevent hirsutism, but in view of some testicular pseudo- 
hermaphrodites having beautiful feminine configuration without hirsutism 
and the fact that the testis does secrete cestrogcns, it is considered by some 
better to wait until puberty gives an indication of what is likely to develop. 
When the outlook and libido are masculine, a plastic operation can xepau 
or create a scrotum and abolish the hypospadias. With ovarian pseudo 
hermaphroditism the question of unilateral adrenalectomy arises, or thr 
more drastic procedure of two-thirds resection of both adrenal glands 
Good results have been reported, but the value of the procedure is still sub 
judice. Laparotomy may reveal that an apparent instance of pseudo- 
hermaphroditism was in fact the rarer condition of true hermaphroditism. 
•Experience suggests that it is unwise to speculate too much in the absence of 
laparotomy. 


HERMAPHRODITISM 

True hermaphrodites have both male and female gonads, namely, one 
testis and one ovary, or an ovo-testis in one organ. They are extremely 
rare, and it is probable that up to the present time not more than 20 cases 
have been described. Hermaphroditism is normal for some of the lower 
species, c.g. the worm, and is not a rarity among pigs and goals. In the 
hen, the right gonad is rudimentary, but if the left ovnry is removed the 
right gonad becomes a testis and the hen grows a comb. Further, any remnant 
of the left ovary that is left behind may grow into testicular tissue, since the 
medulla of the ovary is the homologuc of the testis. The change of sex m 
the hen may be so complete that the mother of chicks may become the father 
of chicks. In man the external genitals may give no indication of the internal 
genitals. Young, in 1933, described what he regarded ns the twelfth case of 
true hermaphroditism ou record. A young “ male ” tall and athletic , * th 
penis and scrotum, and masculine hair, came to operation for nn4escended 
left " testicle.” On opening the left inguinal canal, it was found to con am 
a uterus Fallopian tube and functionary ovary. A portion of the right 
gonad in' the scrotum vras excised, and a section showed normal testicular 

‘' SS Although tho adrenal cortex is frequently h^ndastio in tn.e hernm- 
phroditism, there is no evidence that tlm is the pnncipa • 

On the contrary, the cause of true hermaphroditism would app - g 
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and the inherent mechanism gonadal. The importance of the genetic factor 
is well illustrated by the bullfinch, which may have a testis on the right and 
an ovary on the left, with masculine plumage on the right half of the body 
and feminine plumage on the left half. Huggins, Cohen and Harden reported 
another type of true hermaphroditism in which the patient was brought up 
and behaved as a woman, and one gonad was a testis and the other an ovo- 
testis, both removed from the inguinal . canal and examined histologically. 
The patient was athletic and slightly hirsute. She had a normal vagina and 
uterus, and began to menstruate at the age of 14, at which time the clitoris 
became grossly enlarged and assumed the size of a small penis. 


ADRENAL MEDULLARY TUMOURS 

Tumours of the medulla of the suprarenal gland may be benign or 
malignant. Those arising from the chromaffin cell of the suprarenal medulla 
are termed phaochromocytomas or paragangliomas and contain large 
quantities of adrenaline. The latter is secreted into the blood paroxysmaUy, 
producing hypertensive crises. Thus, a previously healthy young adult 
may develop attacks of hypertension, palpitation, pallor, nausea, vomiting 
and cyanosis of the extremities ; the systolic blood pressure may rise from 
130 to 300 mm. of mercury, the change in the diastolic usually being much 
smaller. During the temporary rise of blood pressure, the patient complains 
of agonising headache, and a sense of constriction in the chest with, perhaps, 
angina-like pain. There may be transitory hyperglycemia and glycosuria, 
and albuminuria. The pallor and coldness of the skin, especially of the 
extremities, may be associated with, or followed by, profuse perspiration. 
Shivering, cramps of the calf muscles, mydriasis and pyrexia are other 
features. These paroxysmal attacks may recur at increasingly frequent 
intervals, and the symptoms of hyperadienalism may persist in lesser degree 
between the paroxysms. Hypertrophy and degeneration of the arterioles 
are found in the more chronic cases, and the kidneys may show ischaemic 
fibrosiB. Removal of a medullary tumour will result ip abolishing the sym- 
ptoms, if the operation is done early enough. Occasionally, bilateral tumours 
are met with. 

Neuroblastoma, or sympathoblastoma, are tumours arising from the 
embryonic sympathetic nerve cells in the medulla. They have no endocrine 
function. They are very malignant, and metastases to the orbit skull and 
long bones {Hutchison type) or the lungs and liver {Pepper type). 


THE SEX GLANDS 

Hypogonadism may be secondary to failure of pituitary function,' as 
has been described in previous articles, e.g. Simmonds’s disease and Frdhlieks 
syndrome ; or it may be a primary failure of testicular function, e.g. ennur 
choidism ; climacteric. The latter condition in males is not generally 
recognised, but is met with in some men over 50, with loss of libido and 
potency, hot flushes, anxiety and inability to concentrate; the symptoms 
are ameliorated by testosterone therapy. Impotence in man is not infre- 
18 
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(juently met Trith at all ages, and is usually psychogenic. Whereas orcamV 

ste?ono nCC, Jt‘ aft ^ r ^ raU T tic casfcration > responds dramaticallv to Lto- 
sterone, psychogenic impotence does not. The latter is ameliorated or 
cured by appropriate psychotherapy. Temporary functional impotence £ 
“r fati C ^ m ° n haD K gCneraUy realjsed « and « caused by excessive nnricty 


EUNUCHOIDISM 

Definition.-— A condition of primary hypogonadism, or agonadism, 
occurring in either sex, and originating in embryo, or before puberty. The 
term of eunuchism is sometimes applied to complete absence of gonadal 
function. 

./Etiology. — The condition is often genetically determined, and there is 
no obvious cause for the failure of gonadal development ; or it may result 
from bilateral testicular atrophy following mumps, or, rarely, operation for 
bilateral inguinal hernia. Very rarely, also, both gonads may be involved in 
strangulated hernia, and be removed. In certain religious sects castration is 
performed before puberty in all males, and this operation was at one time 
carried out to provide eunuchs (meaning * guardian of the couch ’) in harems. 

Symptoms. — The epiphyses of the long bones remain open until the 
third or fourth decade, or longer, and as there is no deficiency of growth 
hormone, all true eunuchoids tend to be tall, often very tall. The length of 
the limbs is much greater than the measurement from the head to the pubis ; 
in normals such measurements are approximately equal. The testes arc 
absent, atrophic, or infantile, and the penis small and flaccid. Libido and 
potency in the male are absent. The uterus and vagina arc infantile in the 
female. The secondary sexual characteristics are absent in both sexes, 
c.g. the male has a smooth hairless face and high-pitched voice, and the 
female absent breasts and narrow hips. The male pelvis may be of neutral 
type, or unusually broad for a man. Pubic hair may be present, but it is 
scanty and limited horizontally. There is a thin type and a fat type, which 
fact complicates our conception of the disease, but this appears to depend 
on an inherent endocrine constitution. Thus, whereas in cattle, sheep and 
oxen, castration is undertaken to produce fatness and invariably docs so, in 
dogs early castration produces fatness in only some 50 per cent. Further, 
ovariectomy after puberty in women may produce no change in weight 
whatsoever, or moderate fatness, or enormous adiposity, c.g., six stone gam 
in six months. Even the thin eunuchoids tend to put on weight after the 

» jh » O 

^Diagnosis. — Theoretically, and from clinical observations alone, it is not 
possible to differentiate between primary failure of gonadal devdopment, 
or primary failure of the gonadotrophic function of the pituitan, P™' J . f 
it is granted that one single function of the p^uitory can fail Furthcr 
when adiposity is present, it is not always possible to differential the 
condition clinically, without treatment, from Frohhchs syndrome, except 
that a eunuchoid is tall and a Frohlich patient is 

height. However, in Froblich’s syndrome, due to p^u'tar^ deficionc> , tlic 
testes will respond to gonadotrophic hormone, whereas in e 
is no response to gonadotrophic hormone. 



CLIMACTERIC 


547 


Treatment. — This is essentially substitution therapy, and the results of 
testosterone therapy in the male are dramatic. Primary and secondary 
sexual characteristics develop, together with increased strength and well- 
being. Libido and potency approximate to normal, and coitus is satisfactory 
except that ejaculation is absent or slight. The testes, if present, remain 
infantile or atrophic, and the patients remain sterile. Testosterone can be 
given _ by injection, 50 mg. twice weekly, or by subcutaneous implantation, 
e.g., six tablets of 100 mg. each, the effect of the latter lasting 8 to 12 months. 
Methyl testosterone, 5 mg. tablets, by mouth or under the tongue, three 
times a day, is also effective. In the female, oestradiol or hexoestrol produces 
breast and uterine development, and increased well-being. 

CLIMACTERIC 


Synonym. — Menopause. 

Definition. — The climacteric, or “ change of life,” occurs in women about 
the age of 45 to 50, and its manifestations are due to the cessation of ovarian 
function and associated changes in the pituitary and adrenal glands. Meno- 
pause refers more precisely to the cessation of menstruation. It is one feature 
of the climacteric. 

/Etiology. — The primary disorder appears to be cessation of ovarian 
activity, the ovaries ceasing to respond to gonadotrophic stimuli. There is 
a secondary hyperactivity of the anterior pituitary gland, and possibly of 
the adrenal cortex. The pituitary secretes an excess of follicle stimulating 
hormone, but apparently ceases to secrete luteinising hormone. The ovaries 
become atrophic and fibrosed. 

Symptoms. — A great deal depends on the endocrine constitution of the 
individual. Some women experience almost no symptoms or signs. Others 
may suffer severe disturbance. Vasomotor instability is manifested by hot 
flushes over the face and neck, alternating with cold sweats. There is an 
increase in fat and weight, sometimes very considerable. Hair may grow 
or increase on the lips and chin, a manifestation of increased activity of the 
adrenal cortex. Anxiety, nervousness, irritability, emotionalism, tremors 
and palpitations, may change personality and behaviour pattern. Hyper- 
tension may develop at this time, and may disappear spontaneously after 
months or years, or may be permanent. Pruritus is often troublesome. Many 
diseases, such as exophthalmic goitre, diabetes mellitus, rheumatoid arthritis, 
and migraine, may have their onset at this time of life, although not neces- 
sarily caused directly by the endocrine changes occurring at the climacteric. 

The climacteric changes and symptoms often go on for a period of several 
years, and may even recur after an interval of several years’ freedom from 
disturbance. That they are not entirely brought about by cessation of 
ovarian activity is indicated by the effects of bilateral ovariectomy in younger 
women, e.g., 30. The operation may or may not be followed by climacteric 
symptoms, but in any case at the age of 45 to 50, although menstruation 
ceased 15 years previously, climacteric symptoms may make their appearance. 

Prognosis. — Vasomotor, neurotic, and hypertensive symptoms tend to 
disappear spontaneously after some months or years, but adiposity and 
hirsutism, if present, may remain. 

Treatment. — (Estradiol, stilboestrol or hexosstrol, is specific therapy, 
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and has a dramatic successin abolishing vasomotor svmptoms and amelion- 

tSfinn?°f 1C s ? m P toms - OEsfcradiol is the natural hormone, and its adminis- 
tration is free from any tone effects. It is expensive, and both stiiboestrol 
and bexcestrol are as. equally effective, but both may produce nausea and 
vomiting m some patients, and of the tiro hexastrol is less likely to do so. 
Ihe daily dosage of each is 0-5 to 5 mg. given by mouth in tablet form, or 
by injection. Subcutaneous implantation of 60 mg. cestradiol tablets is also 
effective. Some patients will respond to a daily dosage of 0-5 mg. and the 
smallest effective dose should bo used. In any case the dose should be reduced 
gradually to avoid “ withdrawal bleeding, 4 ' and therapy should not be con- 
tinued longer than necessary. The mstrogens, however, aTe not dangerous 
drugs, and there is no reason to believe that they are carcinogenic in woman. 
Sedatives, such as bromides, or phenobarbitonum, arc also useful. 

Adiposity is more refractory to treatment, which should be on the general 
lines indicated in another section. Hirsutism is not amenable to hormone 
therapy, but fortunately it is rarely of any severity. 


SEXUAL PRECOCITY 

Synonyms. — Pubertas Prsecox ; Macrogenitosomia. 

Definition. — The attainment of sexual maturity in childhood some 
years before the normal time of puberty. 

^Etiology and Pathology. — Sexual precocity may be due to a variety 
of causes, which ultimately belong to one of three groups, primary gonadal ; 
primary adrenal ; primary pituitary or hypothalamic-pituitary. Thus 
the underlying lesion may be an adenocarcinoma of the testis, a granulosa 
cell tumour of the ovary, an adenoma or adenocarcinoma of the adrenal 
cortex, a pineal tumour (which acts pathologically by mechanically stimulat- 
ing the hypothalmic pituitary mechanism and not by producing any specific 
hormone of its own), encephalitis, internal hydrocephalus, or a third ventricle 
tumour. There is also an idiopathic familial type of sexual precocity, 
Whatever the mechanism, the result is a hypersecretion of androgenic or 

oestrogenic hormone. , 

Symptoms. — In boys, the sexual precocity is shown by enlargement of 
the penis and sometimes of the testicles, development of hair on the pubis 
and to Borne extent on the face, and often considerable strength. The latter, 
vividly described os the Hercules type, was thought to be characteristic of 
adrenal tumours, but may also occur with hypothalamic or third ventricle 
tumours. The boys will show obvious sexual behaviour, even running after 
and attacking adult women, masturbating against their legs, j whi eh they 
mar clasp with great strength and may bite with anger if frustrated. Scmin.il 
emission's rare, and fertilisation not recorded. The precocity may begin i 1 

V %Sh^rls! d Sicro’nrc clinically two main types. When the ^wrfitKm » 
due to ovarian hyperactivity, either primary or secondary 1 o n 1 
pituitary stimulus, it is manifested by qualitatively norm -- ^ 

incut, pubic hair, well-formed breasts, menstruation and eten J^gnancy, 

the last having been recorded as early os (5 years of age. Jd it i • » 

menstruation is usually* absent, the clitoris is enlarged, th - 1 ' 
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and hirsutism occurs on the face and body, as in virilism. These manifesta- 
tions arc due to the secretion of androgenic hormone by an adrenal tumour. 

In both sexes, the sexual maturity is associated with premature dentition, 
and early union of the epiphyses. Rapid growth occurs, both with pituitary 
and adrenal tumours. Although the instincts may be adult, the intellectual 
activity usually corresponds to the chronological age. 

Diagnosis. — In girls, an enlarged clitoris and hirsutism suggest an 
adrenal tumour, whereas homosexual precocity, without hirsutism, may be 
due to an ovarian granulosa cell tumour, or, more commonly, bilateral adult 
development of the ovaries, or multiple cystic ovaries. Although, in the 
two latter instances, the initial stimulus is probably a pituitary one, there is 
often no gross detectable pituitary or hypothalamic pituitary lesion. In 
boys with an adrenal tumour, the testes remain infantile, although the penis 
is big, whereas with a primary pituitary, or hypothalamic-pituitary lesion, 
the testes tend to be developed to adult size and function. Pineal tumours 
may be manifested by ocular palsies, papilloedema, somnolence, and other 
hypothalamic features such as polyphagia, adiposity, diabetes insipidus, and 
disturbances in temperature. Precocious puberty may also occur with third 
ventricle tumours, aqueductal block following encephalitis lethargiea, tuber- 
culous or syphilitic meningo-encephaloependymitis, post-measles encephalo- 
myelitis, supra-sellar tumours, neoplasms involving the floor of the third 
ventricle, and tumours of the mamillary bodies and tuber cinereum. Ventri- 
culograms and exploratory cranial operations may be necessary. 

Prognosis. — Idiopathic or familial sexual precocity may proceed to a 
normal adult state. Adrenal and testicular tumours are usually malignant, 
whereas ovarian tumours are generally not so. Intracranial lesions may be 
mechanically fatal. Removal of adrenal or gonadal tumours tends to produce 
a reversion to normal in the absence of metastases. 

Treatment. — This depends on the possibilities of surgical removal of an 
adrenal, testicular, or intracranial neoplasm when present. In idiopathic or 
hypothalamic-pituitary cases in the male, cestrogens may control sexual 
behaviour. 


S. L. Simpson. 



SECTION VIII 

DISEASES OF THE DIGESTIVE SYSTEM 

DISEASES OF THE MOUTH 


ORAL SEPSIS 1 

Oral sepsis is the condition in which excessive bacterial activity occurs in 
the mouth. Apart from actual infection associated with the teeth and gums, 
it develops whenever insufficient attention is paid to the cleanliness of the 
mouth. Thus particles of food may stagnate between the teeth, under 
bridges, and in connection with badly fitted dental fillings, crowns and plates 
which are not removed and washed with sufficient frequency. 

The mouth should be thoroughly examined in every patient, from what- 
ever condition he may be suffering, but with special care in all digestive dis- 
orders and in those conditions which will be presently described as possible 
sequels of oral sepsis, even if the patient says he has never suffered from 
toothache and that he regularly visits his dentist. In patients who wear 
tooth-plates the mouth should be examined both before and after their 
removal. Each tooth and the gum surrounding it should be carefully in- 
spected. The presence of tartar and red swollen gums indicates that some 
infection is present. In doubtful cases the patient should be sent to a dentist 
for an expert opinion, and if no obvious disease is found, radiographs should 
be taken, as they alone can show with certainty the existence of septic foci 
under apparently well-fitting crowns and fillings and at the roots of teeth 
which are otherwise perfectly healthy, and they make it possible to determine 
with great accuracy the extent of any periodontal infection. 


Dental Hygiene 

Dental sepsis does not occur if the teeth are always kept free from food 
between meals. The teeth should be thoroughly cleaned every morning 
and evening by brushing in one direction only — from the gums towards the 
teeth. Normally the gums completely fill the spaces between the teeth, but 
when they begin to recede, the spaces arc no longer filled and food collects 
between the teeth. As this food cannot be removed by a tooth-brush, the 
brushing must be followed at night by tbc use of a metal tooth-pick, bent at 
an angle so that it will pass read'ily between the molar teeth. Patients with 
inflamed gums or pyorrhoea should use wooden instead of metal tooth-picks 
so as to massage the gum papillae as well as clear the spaces. The) shorn 
also massage the gums with the forefinger and thumb from the gum tow ards 
the teeth after using the brush, and the dried gum margin should be painted 

* I am indebted to Sir. A. L. Spcncer-Payno for help in revising this section. 
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with tincture of iodine applied on a small swab of wool held bv curved dental 
tweezers. 

Artificial teeth should be kept in antiseptic at night, and should be thor- 
oughly scrubbed with a brush and soap and water, if possible after every meal. 

Children should be given some food at each meal which requires thorough 
mastication. Soft food, which can be swallowed without chewing and with 
the production of little or no saliva, is likely to cause stagnation of sticky 
carbohydrate material between the teeth. Mouth-breathing should be 
corrected by direct treatment of nasal obstruction and by respiratory 
exercises. 

At the end of every meal some fluid should be drunk, or some fresh fruit, 
the acid of which excites the flow of saliva, should be eaten in order to keep 
the teeth clean. 

The dentist should be visited twice a year, even when there is no reason 
to suppose that anything is abnormal, so that tartar can be removed, early 
caries dealt with, and pyorrhoea alveolaris recognised and treated in its 
earliest stage. 


(1) Pyoerh(ea Alveolaris ; Chronic Periodontitis 

AEtiology and Pathology. — Stagnation of food mixed with pyogenic 
organisms between the teeth leads to inflammation of the edge of the gums 
— marginal gingivitis. The attachment of the muco-periosteum to the neck 
of the tooth is destroyed, and a pocket develops between the tooth and the 
gum. The margin of the alveolar process is then slowly eroded as a result 
of rarefying osteitis, until it may finally be replaced by granulation tissue. 
Stagnation of infective material in the pocket leads to gradual extension of 
the disease and aggravation of the gingivitis. Pus is produced, the condition 
at this stage being commonly known as pyorrhoea alveolaris. 

Symptoms. — In marginal gingivitis the edge of the gum of one or more 
teeth is red and swollen and bleeds with abnormal ease when brushed, the first 
part to be affected being usually the interdental papillae. When pyorrhoea 
alveolaris has developed, pockets are present round the teeth, and pus can 
generally be seen exuding from the edge of the gum. Even when none is seen 
on first p.Tflmining the mouth, beads of pus appear if the edges of the gum 
are pressed. In chronic cases the teeth are often loose. Reflex salivation 
occurs, and an excessive quantity of mucus is secreted by the small mucous 
glands of the mouth. This is a common cause of aerophagy. The accumula- 
tion of decomposing food, debris and pus in the pockets round the teeth 
produces an unpleasant taste in the mouth, most marked on waking in the 
morning, and is a common cause of foul breath. There is no pain, and the 
slight discomfort which may be present is generally insufficient to induce the 
patient to consult a dentist. 

Treatment, — In early cases the disease can be arrested by sealing and 
treatment of the pockets with strong antiseptics. When the supporting bone 
has been destroyed to more than half the depth of the root, extraction is 
necessary. In intermediate cases the gum should be cut away in order to 
eradicate the pockets. The patient should then be given detailed instructions 
regarding oral hygiene (vide supra). 
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(2) Dental Cakies 

iEtiology and Pathology .—Foods containing relntivelv abundant 
vitamin D promote the calcification of teeth, whilst cereals, cspeciallv oatmeal 
contain a substance which hinders calcification. When vitamin D is abundant 
in the diet its calcifying power is strong enough to counteract the effect of 
cereals and of a relative deficiency of calcium. Dental caries occurs when 
the diet is deficient in vitamin D, especially when this is associated with 
excess of cereals or deficiency in calcium. Though the above views ore 
universally accepted in England and America, extensive and accurate observa- 
tions in India have shown that natives living on ill-balanced diets containing 
little or no fruit, green vegetables and milk, with a very inadequate supply of 
vitamins A, C and D, have little caries, though they arc very undernourished 
and often rickety. The percentage of carious teeth in children in Knngra was 
6 compared with 67 in Rochester, N.Y., and of caries-free children was 4 per 
cent, compared with 0’2. It seems clear that the absence of eating between 
meals, the consumption of natural unrefined foodstuffs and the almost 
complete absence of sugar with production of organic acids by fermentation 
are of much greater importance than vitamin deficiency in the development 
of caries. 

Symptoms. — Carious teeth are tender, and their presence renders mastica- 
tion painful. The patient therefore avoids using the affected teeth, and 
this favours the deposit of tartar and the stagnation of food. If many teeth 
are affected the food is bolted, so that indigestion is likely to occur owing to 
insufficient mastication, quite apart from possible infection of the alimentary 
canal caused by swallowing septic material from the mouth. The irritation 
produced by the decomposition of stagnant food around the teeth gives rise 
to marginal gingivitis and pyorrhoea alvcolaris. Oral sepsis produced in 
t his way is of much more importance than that caused by the caries itself, 
as the quantity of decomposing material and bacteria swallowed from dental 
cavities is comparatively small, and no local absorption of toxins or bacteria 
can occur so long as the pulp cavity is not reached. When the latter becomes 
infected, absorption of toxins is likely to lead to enlargement of the cervical 
glands, especially in children, and the chronic inflammation produced in this'wav 
is a common precursor of tuberculous infection of the glands, and probably also 
predisposes to lympbadenomatous changes. Inflammation of the pulp Bpieads 
to the periodontal membrane and may finally produce an alveolar abscess. 

Dental caries is the most common cause of toothache, and pain is often 
referred to various situations more or less remote from the teeth. 

Treatment. — A relatively high vitamin D content of the food can do 
muoh to diminish the incidence of caries in children if the vitamin ts given 
during the development of the teeth ; a beneficial effect may be obtained 
if it is given at a fairly late stage of development ; aud even when it « P' c » 
after the eruption of the teeth the onset and spread of caries is delajcil. 
It seems likely, however, that prohibition of eating between meals, thcgrwtcr 
use of natural unrefined vegetable foods and the elimination o . g- 
diet would have a greater effect on the incidence of rickets. 

Dental cavities produced by caries should be fil ed at the e 
moment, but if this cannot be efficiently done the teeth should be extracted. 
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as tender teeth which prevent proper mastication are a much greater source 
of danger than the absence of teeth, even in very young children. Removal 
of all the milk-teeth in children may cause narrowing of the dental aroh and 
consequent crowding of the permanent teeth, but this can be easily remedied 
by treatment, whereas the septic condition of the mouth caused by extensive 
caries may lead to permanent ill-results. 

(3) Apical Infection 

^Etiology. — Infection of the apex of the root of a tooth can occur only if 
the pulp is dead, except in rare cases of extensive caries. 

Symptoms. — Apical infection may be acute or chronic. In the former 
an alveolar abscess forms, which gives rise to the usual symptoms and signs 
of inflammation. Chronic apical infection, on the other hand, frequently 
gives rise to no pain or discomfort, and no signs recognisable on ordinary 
examination. It can then be recognised only in a good radiograph. 

Treatment. — In cases of moderate severity the pulp canal should be 
opened and sterilised with ammoniacal silver nitrate followed by formalin, 
or by ionization with zinc chloride, and the root should be filled to its apex 
with an impervious material. In more advanced cases, and in all in which 
secondary symptoms are present, extraction Bhould be performed ivithout 
delay and the socket should be curetted. 


Results of Oral Sepsis 

The inflamed condition of the gums often leads to general stomatitis and 
sometimes to chronic pharyngitis and tonsillitis. Infection of teeth in the 
upper jaw may spread directly to the antrum and lead to sinusitis. Inhala- 
tion of septic material from the mouth may lead to infection of the bronchi and 
lungs, the danger of pulmonary complications after general anaesthesia being 
greatly increased if the mouth is in a septic condition. Chronic bronchitis 
and bronchiectasis often improve rapidly when oral sepsis is overcome. 

Most of the pus which is constantly forming round the teeth in pyorrhoea 
alveolaris is swallowed. The amount is often considerable, as the ulcerated 
area round each tooth may be as great as half a square inch. During the 
day the infected pus is so diluted by what is eaten and drunk that it 
cannot do much damage, most of the bacteria being destroyed by the hydro- 
chloric acid in the stomach. During the night, however, when no hydro- 
chloric acid is secreted and nothing is eaten or drunk, the pus and organisms 
which are constantly swallowed with the saliva may infect the stomach and 
intestines. Pyorrhoea alveolaris is thus an important factor in the production 
of chronic gastritis, especially in individuals with hypochlorhydria and achlor- 
hydria, and it may help to prevent the healing of a chronic gastric or duodenal 
ulcer. The danger of infecting the small intestine and, through it, the colon, 
and of ascending infection of the gall-bladder and appendix is greatly increased 
in the absence of the normal bactericidal action of the gastric juice in 
achlorhydria. 

The local reaction in pyorrhoea and in apical infection may be sufficient 
to prevent the passage of toxins and organisms into the circulation. In many 
cases, however, toxins are absorbed. Non-hsemolytic streptococci are found 



654 DISEASES OF THE DIGESTIVE SYSTEM 

m the blood immediately after the extraction of teeth in 75 per cent, of ca«os 
if chrome gum imection is present, and less frequently with apical infection. 

he trauma caused by rocking ” a tooth during its removal increases the 
liability to a severe degree of bacteriiemia. The bactcrircmia generally lasts 
only ten mrnutes, but occasionally subacute streptococcal septicemia follows, 
and, if the heart valves are already abnormal, subacute infective endocarditis 
may develop. 

Apart from bactericemia the toxrcmia caused by chronic dental infection 
may give rise to general ill-health, which may be accompanied by septic 
anaemia and slight chronic pyrexia. The importance of oral sepsis in the 
pathogenesis of rheumatoid arthritis, fibrositis, neuritis, and iridocyclitis has 
been much exaggerated, but it may aggravate these conditions when they 
have developed as a result of other factors. Various disorders of the skin, such 
as chronic eczema, urticaria, rosacea and erythema, may also occur, and 
angioneurotic oedema is generally secondary to dental sepsis. The causal 
connection between these conditions and dental sepsis is shown by their 
temporary aggravation after an overdose of autogenous vaccine and in some 
cases after extracting the teeth. 

Treatment. — When dental extraction is required in patients with 
valvular disease of the heart, great care should be taken to eliminate gross 
infection as completely as possible before the operation, and manipulation 
of the infected teeth during the extraction should be reduced to a minimum. 
In any case teeth should not be extracted until pockets Lave been thoroughly 
cleansed. With more local infection and in the presence of general disease, 
2 grin, sulpbonilamide should be given four-hourly for 21 hours, starting six 
hours before the extraction. If many teeth are infected, three or four should 
be extracted at intervals of about five days in order to reduce the risk of a 
severe reaction. 

Although the masticatory power of artificial teeth is only about one-filth 
of that of normal teeth, indigestion is unlikely to result if care is taken to 
avoid tough meat and hard food. Even in the absence of artificial teeth no 
disturbance of gigestion follows if only soft food is eaten. Many people, 
however, especially among the very poor and ill-educated, continue to eat 
ordinary food in spite of being edentulous or having only a few septic stumps 
which arc useless for chewing. Hard masses of food then reach the stomach, 
where they are broken up by the churning movements in the pyloric end of 
the stomach. This is an important exciting cause of chronic gastritis ami 
chronic gastric ulcer, and consequently a remote cause of carcinoma of the 
stomach. It is probably the main explanation of the relatively high incidence 
of the latter in the poor compared with the well-to-do. 


STOMATITIS 
Catarrhal Stomatitis 

AEti ol ogy . — Catarrhal stomatitis is common in ill-nourished children 
dunfg SSon nnd m association with 
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and may also be caused by septic teeth and a dirty or badly-fitting plate. 
It develops rapidly in' very ill people whose mouths are not kept clean, 
especially if they sleep with the mouth open. 

Symptoms. — The gums and lips are often affected alone. In other cases 
the whole mouth, including the tongue, is involved. The mucous membrane 
is red and dry, but excess of mucus may be secreted by the small buccal 
glands. The tongue is swollen and furred. 

The mouth is uncomfortable, and occasionally actual pain is present, 
especially on mastication. The patient complains of a nasty taste, especially 
on waking, and fetor oris may be present. The general health is unaffected. 

Treatment. — The teeth should be cleaned with special care, and the 
tongue kept as free as possible from fur by scraping. A mouth-wash should 
be used after each meal, and glycerin of borax should then be applied to 
the inflamed parts. 


Ulcerative Stomatitis 

Jk Etiology . — Ulcerative stomatitis is not a specific disease, but is, like 
catarrhal stomatitis, produced by the action of various irritants. It can 
develop from neglected cases of catarrhal stomatitis, and is a prominent 
symptom of mercurial poisoning and scurvy. The following are special 
varieties of the condition. 

(a) Recurrent Ulceration in Adults. 

Single or multiple superficial ulcers may occur on the mucous membrane of 
the cheeks, lips, tongue and gums. They have a grey surface with a red, but 
not raised, border, and the intervening mucous membrane is generally healthy. 
In severe cases, however, the ulcer is deeper and its base bright red. Each 
ulcer generally lasts only a few days, but a patient may have one or more in 
his mouth for months, or even years, without an interval. They are often very 
painful, especially on chewing, and they may make it impossible to take any 
acid food. Their aetiology is most obscure ; the condition is aggravated by 
oral sepsis and ill-fitting plates, and some ulcers may begin as abrasions pro- 
duced by the careless use of a tooth-brush, but it appears to depend primarily 
upon some obscure constitutional defect. It is not associated with any dis- 
turbance in digestion or with any special form of gastric secretion. The saliva , 
is not acid and the ulcers do not appear to be infective in origin. 

No treatment beyond scrupulous attention to oral hygiene and 'the 
application of silver nitrate to each ulcer as it appears is, as a rule, of any 
use. A severe recurrent case, associated with colitis, in a girl of seven, com- 



(6) Aphthous (or Vesicular) Stomatitis. 

Etiology. — Aphthous stomatitis occurs especially in children under 
three, either alone or associated with some febrile or digestive disorder. 

Symptoms. — The aphthae consist of small slightly raised vesicles, each sur- 
rounded by a red areola. Within 24 hours the vesicles rupture, leaving grey 
ulcers, 2 to 4 mm. in diameter, with bright red margins. The ulcers heal 
rapidly. They occur especially on the inner surface of the lips, the edges of 
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may be treated with silver nitrate. ccrs 


(c) Follicular Stomatitis. 

^Etiology.— Follicular stomatitis may occur at any age. but cspcciallv in 
nursing women. r } 

Symptoms. — The mucous follicles of the lips and cheeks become inflamed 
and swollen ; the epithelium over them breaks down, and ulcers, 3 to 5 mm. 
m diameter, result. They may cause no symptoms, but more commonly they 
give nse to a considerable amount of pain on taking food and to reflex 
salivation. 

. Treatment. The ulcers heal rapidly after being touched with silver 
nitrate. 


( d ) Mercurial Stomatitis. 

Vide pp. 228 and 403. 

(c) Ulcero-Membranous Stomatitis. 

/Etiology and Pathology. — Severe ulcero-membranous stomatitis is n 
contagious disease, which occurred in epidemic form among the troops in 
England and France during thc War of 1914-1918, and it is by no means rare 
in civilians. It appears to be caused by infection with the same spirilla and 
fusiform bacilli which cause Vincent’s angina. 

Symptoms. — All parts of the mouth and pharynx may be involved, but 
the margins of the gums are specially liable to be affected. The stomatitis 
is similar to that caused by mercury, and the gums may be so swollen and 
bleed so readily that scurvy is simulated. The breath has a characteristic 
fetid odour, and the tender gums may make mastication painful. 

The disease is sometimes acute, but more often runs a chronic course and 
is often followed by pyorrhoea alvcolaris. It generally gives rise to but little 
constitutional disturbance. 

Treatment.— The pockets and interdental spaces should be packed with 
a paste of zinc oxide and cloves on strands of cotton -wool, which is left for 
at least a week. After removal the teeth should be sealed and any suspicious 
areas treated by the application of 10 per cent, chromic acid for one minute 
followed by hydrogen peroxide kept m the mouth for two minutes. The 
patient should be given 300 mgm. vitamin C daily for a fortnight, followed 
by 50 mgm. daily for six months. Sodium perborate should be used as n 
tooth-powder and hydrogen peroxide as a mouth-wash. Smoking should be 
forbidden. 


(/) Gangrenous Stomatitis. 

Synonyms.— Cancrum oris ; Noma. ....... 

/Etiology. — This rare disease occurs in children, especially girls between 
the ages of two and five, who live under very insanitary conditions. H 
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generally develops during convalescence from an acute fever, especially 
measles, and less frequently scarlet and typhoid fever. It also forms part of 
the clinical picture of agranulocytosis (p. 832). 

Symptoms. — A sloughing ulcer develops in the inside of the cheek or on 
the gums ; it rapidly spreads and leads to brawny induration of the skin of 
the cheek. Occasionally it heals spontaneously, but more frequently it 
perforates the cheek or spreads to the tongue, chin, jawbone or eyelid 
and eye. 

Cancroid oris is accompanied by severe constitutional symptoms, the 
patient being prostrated with a high temperature and rapid pulse. Diarrhoea 
or broncho-pneumonia frequently follows, and death generally occurs between 
seven and ten days on the onset. 

Treatment. — The only adequate treatment for cancrum oris in children 
is to destroy the diseased part as completely as possible with the cautery-. 
For the treatment of agranulocytosis vide p. 833. 

Thrush 

^Etiology. — Thrush is most common in weak, emaciated infants with 
gaBtro-iutestinal symptoms, who have been fed with an unsuitable diet, 
and whose mouths have not been kept clean. Acid fermentation of food 
remnants leads to catarrhal stomatitis, and this is likely to be followed by 
thrush. Thrush occurs in epidemic form in badly-managed institutions, being 
spread by dirty feeding-bottles. The disease may also occur in enfeebled 
adults in the late stages of tuberculosis, cancer and diabetes, and in severe 
febrile infections. 

Pathology. — Thrush is caused by infection with Oidium albicans— & 
fungus, the filaments of which form a dense felt-work in the superficial 
epithelial layer of the mucous membrane. 

Symptoms. — Thrush generally appears first on the tongue, and then on 
the cheeks, lips, hard palate, tonsils and pharynx. In rare cases the entire 
buccal mucous membrane is covered, and the infection may even spread to 
the vocal cords, oesophagus and stomach. It begins as slightly raised, pearl- 
white spots, which gradually grow and then coalesce. The white material 
can be readily detached, leaving either intaot mucous membrane, or, in more 
severe eases, a bleeding and ulcerated surface. 

Diagnosis. — Adherent milk curds may superficially simulate thrush. 
In aphthous stomatitis the white patches are at first vesicles and then 
definite ulcers, and salivation is present in contrast to the dry mouth 
in thrush. A definite diagnosis can be made only with the aid of the 
microscope. 

Treatment. — Thrush Bhould be prevented by keeping the mouth clean 
and babies’ bottles sterilised. It is important to improve the patient’s general 
health as well as to give local treatment. The mouth should be washed with 
sodium sulphite solution (60 grs. to 1 fl. oz.), after which the fungus can be 
easily scraped off. 

Arthur' Hurst. 
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DISEASES OF THE SALIVARY GLANDS 


PTYALISM 


Etiology. The flow of saliva is increased by reflexes originating in the 
mouth and also m more distant situations. Thus all pathological conditions 
m the mouth and its neighbourhood, such as stomatitis, epithelioma of the 
tongue and canous teeth, especially if associated with pain, are accompanied 
by salivation. Trigeminal neuralgia, whatever its cause, is frequently associ- 
ated with a reflex flow of saliva. Mechanical irritation of the oesophagus 
caused by the passage of a tube into the stomach or by the impaction of a 
foreign body causes salivation, which is a common symptom in achalasia of 
the cardia and in simple and malignant ulceration of the oesophagus. Reflex 
salivation is the cause of waterbrash associated with the hyperchlorhydria 
of duodenal ulcer. 


The salivation which may occur during menstruation and in the carlv 
months of pregnancy is also probably reflex in origin. Salivation is a common 
and sometimes very distressing symptom of paralysis agitaus and post- 
encephalitic parkinsonism. Ptyalism may result from excessive smoking. It 
is also caused by the specific stimulating action of certain drugs, such as 
pilocarpine, and by drugs such as the iodides and mercury, which arc partially 
excreted by the salivary glands. 

Symptoms. — Every time saliva is swallowed air passes with it into the 
stomach. In neurotic individuals a spitting or swallowing tic may develop ; 
the latter is always accompanied by acrophagy and the patient consequently 
complains of severe flatulence with excessive belching (p. 601). Salivation 
may also cause waterbrush {p. 601). 

Treatment. — In order to cure ptyalism the primary cause must be dis- 
covered and removed. As purely symptomatic treatment, belladonna should 
be given : 6 minims of the tincture, token three times a day, half an hour before 
meals, is sufficient in the majority of cases, but occasionally much larger doses 
are required. The drug has the additional advantage of diminishing the 
secretion of gastric juice when gastric hypersecretion is the primary cause. 


XEROSTOMIA 

.Etiology.— The dry mouth, which is constantly present in fevers, 
is due mainly to deficiency in the psychical, chemical and mechanical stimuli 
to salivary secretion. The associated toxamiia probably also exerts some 
direct inhibitory action on the gland-cells. Depressing emotions and the 
loss or perversion of taste, which may occur when the tongue is furred, result 
in diminution in the psychical secretion. The paralysis of the secretory 
nerve-endings produced by belladonna, stramonium and their alkaloids 
sets the limit to the dose of these drugs which can be administered. The 
secretion of saliva is also diminished when excessive quantities of fluid are 
lost by other channels, as in severe diarrhoea. Diseases of the salnarj glands 
themselves, such ns mumps, result in diminished secretion, severe xerostomia 
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occasionally develops without any obvious cause. A dry mouth is also a 
common result of sleeping with the mouth open. 

Symptoms. — Deficient secretion of saliva causes the mouth to become dry 
and septic, as particles of food remain between the teeth, where they undergo 
bacterial decomposition. The tongue is furred and dry, and there is often an 
unpleasant taste in the mouth. It is difficult to chew food sufficiently, and the 
appetite is impaired as a result of the condition of the mouth and the difficulty 
in tasting. The insufficiently chewed food is likely to irritate the stomach. In 
severe cases dysphagia occurs and speech becomes difficult. The loss of the 
digestion of starch by the ptyalin of the saliva is of no importance owing to 
the amylolytic activity of the pancreatic juice. 

Treatment. — A diet should be chosen which stimulates the flow of saliva ; 
acids are most active, then salt and bitters, whilst sweet substances have 
very little action. The food should be given in as appetising a form as possible 
and masticated very thoroughly. If the saliva is only slightly deficient, 
dry biscuits should be taken at each meal. The taste of a bitter mixture 
taken immediately before meals may directly stimulate the flow of saliva, 
and pilocarpine may be tried, but it is rarely of much use, as a dose sufficiently 
large to increase the flow of saliva generally produces unpleasant symptoms, 
such as excessive sweating. It is, however, valuable in the treatment of 
paralysis agitans and post-encephalitic parkinsonism, as it counteracts the 
xerostomia (and also the paralysis of the intrinsic eye muscles) often caused 
by hyoscine and stramonium, without diminishing their effect on the tremor 
of paralysis agitans and the rigidity following encephalitis. Great care should 
be taken to keep the teeth clean, and the mouth should be washed after each 
meal. 


SPECIFIC PAROTITIS (MUMPS)— (see p. 174) 

PAROTITIS 

/Etiology. — Parotitis is almost always due to infection ascending 
Stenson’s duct from the mouth. This is particularly apt to occur in the 
acute parotitis that not infrequently follows operations on the alimentary 
tract, when the mouth has become septic owing to dehydration, the absence 
of chewing and normal salivation. It may follow obstruction by a stone in 
Stenson’s duct. Subacute parotitis commonly occurs without obvious cause 
in persons with healthy mouths. Infection presumably ascends in these 
cases fr o m the mouth, but may occur by direct spread from the tonsils, 
through the lymphatics draining an infected middle ear, or possibly by blood 
stream infection. This subacute or recurrent type of infection is relatively 
common in chil dren and occurs more frequently in women than in men. 
An ascending infection may be limited to Stenson’s duct, not involving the 
gland itself, and therefore giving rise to a condition of sialodochitis. 

Symptoms. — In acute parotitis following operation both glands are 
generally affected, except in mild cases when the condition is often unilateral. 
The glands are enlarged and tender, the skin over them stretched and shiny. 
In severe cases suppuration takes place, the neighbouring lymphatic glands 
enlarge, the temperature is high and constitutional symptoms are present. 
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“ ^l and zx }i to kee ,P ® lcan 5 the tone«c is covered with a 
thick, dxy fur. The mouth of Stenson s duct is everted and forms a small red 
nodule from which a bead of pus can sometimes be squeezed. In milder ca^s 
the inflammation gradually subsides ; rarely the condition becomes chronic 
the parotid glands remaining permanently enlarged and secreting no saliva ' 

In the subacute form swelling of one or both glands may occur on a single 
occasion or repeatedly at intervals of weeks or months, sometimes over’ a 
period of many years. The swelling usually lasts for several days, but mar 
persist for months. Fluctuation in the size of the swelling takes place, an 
increase usually accompanying or following mastication. Tho inflamed gland 
is painful to touch and the overlying skin may be reddened and hot. Firm 
pressure over the gland often causes expulsion of pus or turbid saliva from 
the reddened orifice of Stenson’s duct. In recurrent cases the saliva is clear 
and free from debris between attacks. X-ray examination of the ducts after 
injection of lipiodol frequently shows bead-like dilatation of the terminal acini. 
In severe cases there may be irregular dilatation of the main and branch ducts. 

Microscopical examination of the parotid saliva BhowB degenerated 
leucocytes, epithelial cell debris, and organisms. Streptococci and pneu- 
mococci are most commonly found. 

Treatment. — The mouth should be kept clean with the greatest care 
and the flow of saliva promoted by means of chewing gnm. In the acute 
cases, if suppuration occurs, the gland must be incised. In subacute cases, 
firm massage over the partoid swelling from the ear towards the angle of tho 
mouth, especially at meal times, assists drainage. Local application of 
heat relieves pain and congestion. In chronic cases, the injection of I per cent, 
mercurochrome into the duct has proved helpful. Deep X-rays arc also of 
value in chronic cases, but should be employed with care in the case of 
children. 


NON-INFECTIVE RECURRENT SWELLING OF TIIE PAROTID 

GLANDS 1 


jEtiology. — This condition may occur at all ages. Its pathogenesis is 
unknown, but the frequent association with conditions, such as asthma, 
hay-fever and eczema, in the patient himself and in his relatives has led 
to the suggestion that an allergic process may sometimes bo responsible. 
This theory is supported by the presence of eosinoplul cells in the parotid 


saliva of some cases. . „ . ,, 

Svmotoms.— Eating may precipitate attacks, especially when the food 

is acid in character, and in some patients the parotid glands become swollen 
whenever food is taken over a period of years. Exposure to cold sometimes 
has the same effect. The swellings axe more often bilateral tlmn unilateral. 
They develop rapidly and are present for a short time only, often subsiding 
within half an hour and seldom persisting for more than -1 hours. > ingle 
isolated attacks may occur, but owing to their brief duration and the ftl>.-fncc 
of nftcr-effects they arc seldom seen, and cases presenting themseKcs for 
treatment are usually recurrent. Signs of inflammation are absent, the 
pnrolid saliva contains no pus, and the spellings are sc < o a { . 

* I am indebted to Dr. R. S. Broee-Pe^on for (hh 
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In most cases secretion can be expelled from the parotid duct by pressure 
during the attack. Globules of jelly-like mucus obstructing Stenson’s duct 
may first be forced out, followed by 2 or 3 c.c. of clear saliva. It is in this 
type of case that eosinophil cells have been observed both in the mucous 
plugs and in the pent-up secretion. This is sterile and contains no pus, but 
secondary infection may supervene in patients in whom swellings have 
recurred over a long period. In early cases saliva may be difficult to obtain. 

Sialography may show gross fusiform dilatation of the main and branch 
ducts in long-standing cases, but in slight and early cases there may be no 
abnormality. Infective and epidemic parotitis and obstruction by a stone in 
Stenson’s duct must be excluded before a definite diagnosis is made. 

Treatment. — Massage over the gland is of value, especially when mucous 
obstruction is present. In some cases injection of adrenaline subcutaneously 
leads to subsidence of the swelling. 


UVEO-PAROTID SYNDROME 1 

Definition. — In the uyeo-parotid syndrome, enlargement of the parotid 
glands is associated with uveitis and facial paralysis and sometimes with 
lesions of other cranial nerves and a slight intermittent pyrexia. 

Pathology. — The uveo-parotid syndrome is probably a special expression 
of that form of reticulo-endotheliosis, known as sarcoidosis. Cases have been 
described in which the uveo-parotid syndrome has been found associated 
with the skin, pulmonary and bone lesions characteristic of sarcoid. The 
tuberculin skin reaction is frequently negative, but a number of cases have 
come to autopsy in which miliary tuberculosis has been the cause of death. 
Sections of the parotid gland and iris removed during life show granulation 
tissue of fibrosing type with epithelioid and giant cells but little or no tendency 
towards caseation. The appearance of the nodules which occur on the iris 
in about a third of the cases is said to be characteristic of tuberculosis if 
syphilis and leprosy are excluded. It seems certain that at least one group 
of cases is tuberculous. 

Symptoms. — The essential features are swelling of the parotid glands and 
inflammation of the uveal tract. In about half the cases there is in addition 
facial paralysis on oqe or both sides. Swelling of the lachrymal, submaxillary 
or sublingual glands is sometimes present, lymph glands may be generally 
enlarged, and the spleen may be palpable. Peripheral neuritis with loss of 
vibration sense, pareesthesia, anaesthesia, weakness of the limbs, and absent 
knee and ankle jerks, and paralysis of the cranial nerves other than the seventh 
have been described. Some fever is frequently present. 

The parotid swellings are almost invariably bilateral, though one side 
may precede the other. They are firm and painless, often nodular, and 
sometimes confined to one part of the gland. They do not vary in size with 
the secretion of saliva. The orifices of Stenson’s ducts and the sialographic 
appearance of the ducts are normal. The parotid saliva is clear, but may be 
diminished, leading to dryness of the mouth. The uveal lesions most com- 
monly take the form of iridocyclitis, but choroido-retinitis and optic neuritis 
may be present ; vitreous haemorrhages have been described, and glaucoma 

1 I am indebted to Dr. E. S. Brnce-Pearson for this article. 
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and cataract may develop. Skin lesio 
indurated erythematous patches on the 
occur in approximately 20 per cent, of 
almost certainly due to skin sarcoid. 

Diagnosis.—In the presence of bilateral uveitis, with swelling of one or 
both parotid glands, the diagnosis is not difficult. In some cases, however, 
the uveitis or parotid swellings may precede one another by an interval of 
some weeks. In the latter case subacute parotitis can be excluded by the 
absence of tenderness over the gland and of pus cells in the parotid saliva. 
Cases in which there is swelling of the lachrymal glands fall into the group 
included in the Mikulicz syndrome. A radiograph of the thorax occasionally 
reveals evidence of tuberculosis, or the nodular deposits of sarcoid. The small 
bones of the hand may also show the radiological appearance (“ shot holes ”1 
of the latter. 

Prognosis. — The parotid swelling, uveitis and nerve palsies usually 
undergo apparently spontaneous cure in the course of some months or even 
after a period of two years. Becurrences may occur, either of the original 
lesion, of sarcoid elsewhere in the body, or of frank tuberculous infection. 
The uveitis is often followed by the development of posterior synechia?, and 
vitreous opacities giving rise to impairment of vision are not uncommon. 
The facial palsy almost invariably recovers completely. In a small proportion 
of cases death resulted from tuberculosis. 

Treatment. — General treatment as for tuberculosis, and the usual treat- 
ment of uveitis should be adopted. Tuberculin injections are dangerous on 
account of the severe focal reactions that may follow. Deep X-ray treatment 
of the parotid glands has been employed successfully. 


ns, including erythematous rashes, 
extremities, and erythema nodosum 
cases. Some of these lesions 
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Arthur Hurst. 


DISEASES OF THE TONSILS 

ACUTE TONSILLITIS 

Tonsillitis has been classified as superficial, follicular or lacunar, and paren- 
chymatous, according to the degree in which the various parts of the gland 
bear the brunt of the inflammation; the distinction, however, is not a 

definite one, as the entire organ is necessarily inflamed. 

jEtiology.— The disease is rare in children below the age of o or 6, and after 
middle age : and it is commonest in spring and autumn. It is predisposed to 
by general ill-health, overwork and a polluted atmosphere ; the escape of 
sewer-gas from defective drains is a probable cause, and the infection may be 
carried by water or milk. It occurs as a regular symptom of scarlet fc%cr, 
measles and diphtheria. There is a very c ose conncction betwecn rbeu- 
matism and tonsillitis, and it was formerly behoved 

rheumatic origin ; but it is now generally recognised that borii acute rheumatic 
fever and chrome rheumatic pains in joints and^ muse cs 
caused by septic infection through the tonsils. Unhealthy c r t,, 

tonsils due to previous inflammation strongly predispose t ** 
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by causing adhesions in the crypts or supratonsiliar fossae, and between the 
tonsils and the pillars and plicae, thus promoting the retention of secretion ; 
previous partial removal acts in the same way. 

Symptoms. — The symptoms arc those of a feverish attack, together with 
a sore throat ; the former often appears before the latter, and only examination 
of the throat reveals the cause of the disturbance. The temperature may rise 
to 103° or 105° F., and there is a variable degree of malaise, backache, head- 
ache and pain in the limbs. The soreness of the throat radiates to the ear, 
and is increased by attempts to swallow ; the voice becomes thick, the breath 
foul, and the submaxillary and upper cervical glands are tender and swollen. 

The tonsils are swollen, and their purple-red colour extends to the pharynx, 
palate and uvula — the latter frequently being cedematous. In the follicular 
type the surface of the tonsils is spotted over with yellowish masses of secretion 
which have exuded from the crypts ; sometimes this secretion becomes con- 
fluent on the tonsils and occasionally, though rarely, it spreads beyond their 
surface — it is soft and readily wiped away. The tongue is coated, and the 
fauces covered with tenacious mucus. There is usually constipation, and 
the urine is scanty and high-coloured, but not ordinarily albuminous. Albu- 
minuria is, however, an occasional complication, as are pericarditis, endo- 
carditis and suppurative otitis media. 

Diagnosis. — The diagnosis from diphtheria is important, and sometimes 
difficult. The latter is more gradual and asthenic in onset, with less pain, 
less fever and a more rapid pulse, and the urine frequently contains albumin. 
The membrane of diphtheria is greyish-white rather than yellowish, and 
frequently spreads to the pillars and soft palate ; whereas the exudation of 
tonsillitis rarely spreads, and never to any great extent, beyond the surface 
of the tonsils. The diphtheritic membrane iB adherent and, when detached, 
leaves a raw bleeding surface, while that of tonsillitis is readily removed and 
more often discrete. In cases of doubt a bacteriological examination should 
always be made, and an injection of antitoxin should be given while waiting 
for the result. 

Treatment. — The patient should be kept in bed in a warm well- ventilated 
room, an initial dose of calomel, 2 to 4 grains, should be administered and 
followed by a saline aperient. Externally, warmth is usually more comfort- 
ing than cold, and a hot fomentation applied to the neck and covered by a 
large pad of cotton-wool gives some relief. Internally, especially if the 
fauces are clogged with tenacious mucus, a warm alkaline lotion, such as 
Dobell’s solution may be used with advantage, either by means of a spray 
or a rubber ball-syringe ; but, if the inflammation is so severe that 
the patient is unable to open the mouth without pain, the lotion .should 
only be used as a mouth-wash ; gargling is, of course, only possible in mild 
cases. Lozenges containing potassium chlorate, guaiacum or formalin may be 
employed. Of internal medication, sodium salicylate holds the favourite 
place in doses of 15 grains every 3 hours, and later three times a day ; or 
aspirin, 10 grains, may be used instead ; potassium chlorate in 15-grain 
doses, three or four times daily, appears to be helpful, especially in the 
follicular variety ; the sulphanilamide group of drugs is of great value, but 
is not yet to be reco mm ended as the routine treatment of the milder cases. 
The patient must be encouraged to absorb as much nourishment as his 
dysphagia permits, and he will usually find that soft semi-solids are easier to 
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swallow than liquids ; there is room for ingenuity and resource in the pro- 
vision of a suitable diet, such ns junket, baked custard, ice-cream mat 
jellies and soups thickened with corn-flour or arrowroot. An iron and quinine 
mixture may be given when the acute symptoms have subsided. 


PERITONSILLAR ABSCESS OR QUINSY 

./Etiology. -This is an acute ajfection due to the formation of an abscess 
outside the tonsil caused by septic secretions in the supratonsillar fossa or in 
the depths of a crypt bursting through the thin capsule of the tonsil into the 
surrounding loose areolar tissue. This process is favoured by adhesions 
obstructing the mouth of the supratonsillar fossa or the crypt 3 , and. therefore, 
previous tonsillitis and imperfect surgical removal arc predisposing causes. 
The abscess is usually situated above and external to the tonsil, hut in rare 
cases is behind it. 

Symptoras.—The affection is unilateral ; but sometimes the opposite 
side is attacked as the first recovers. It bcginB with a feeling of malaise, 
fever, often a rigor, and severe pain radiating from one side of the throat up to 
the ear and into the neck ; the cervical glands are enlarged and tender, nnd 
the neck stiff. Dysphagia is intense, the tongue thickly coated, and the 
breath foul. The mouth cannot he opened widely, and a good light is re- 
quired for examination, when the typical large deep-red swelling is to be seen 
bulging one side of the soft palate. Pus forms in 2 to 4 days and, if left alone, 
will eventually burst, usually through the soft palate ; relief is then imme- 
diate, but occasionally the opening doses prematurely and the nbscess refills. 

Complications. — Although one of the most painful and distressing of acute 
diseases, complications are uncommon, and death is very rare ; it has occurred 
from rupture of the abscess, and inspiration of the pus, during sleep. Severe 
haemorrhage may take place after spontaneous or surgical evacuation of the 
abscess when, as the blood may come from the internal carotid or from a 
branch of the external carotid artery, ligature of the common carotid is 
called for. The swelling has been known to spread to the larynx, and to 
necessitate tracheotomy. Suppuration of the cervical glands is a rare com- 
plication, as are pneumonia, septicaemia and pyaemia. 

Treatment. — The general treatment is the same as that of severe acute 
tonsillitis, and the pain sometimes calls for an occasional injection of morphine. 
Pus is probably present as soon as the swelling has assumed a well-defined 
rounded form, still more so if there is a boggy area in the centre. The abscess 
should be opened without delay, for this cuts short the attack and diminishes 
the risk of complications ; but it does not always give immediate complete 
relief when there is marked cellulitis of the surrounding tissues. After the 
application of cocaine, a narrow sharp-pointed knife is introduced with the 
cutting edge upwards and the blade held m the sagittal plane , it is made 
puncture the swelling at its most prominent part, and to enlarge the incision 
by cutting upwards as it is withdrawn. The knife should not be passed to a 
depth exceeding about J inch j if pus is not struck, a sinus-forceps is intro- 
duced into the wound and pushed backwards until the pus is foun . 
is opened widely to assist the evacuation. After the disease has subsided, 
removal of the tonsil is advisable, in order to prevent recurrence. 
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CHRONIC TONSILLITIS 

Chronic inflammation of the tonsils may, from the clinical point of 
view, be divided into two groups : Chronic Parenchymatous Tonsillitis or 
“ enlarged tonsils,” and Chronic Follicular Tonsillitis. 

Chronic Parenchymatous Tonsillitis 

Enlarged tonsils in children are nearly always associated with adenoids ; 
but adenoids are often found in children whose tonsils are not enlarged. 

^Etiology. — This is similar to that of adenoids. The condition occurs 
chiefly in children between the ages of 5 and 15 ; but it frequently persists 
into adult life, although normal healthy tonsils atrophy about puberty and 
hypertrophy seldom takes place de novo after that age. The affection may 
be the result of repeated colds or a sequela of scarlet fever, di phtheria, measles 
or whooping-cough. 

Symptoms.— -The symptoms are not easy to separate from those caused 
" by the concomitant adenoids, but it is certain that chronic inflammation of 
the tonsils can affect the ears, and that gastro-intestinal disturbances and 
appendicitis are produced by the septic secretion squeezed out of the tonsils 
during deglutition. Recurrent attacks of acute tonsillitis are common ; and 
the cervical glands are frequently enlarged, may break down and suppurate, 
or may become tuberculous. 

The objective appearances are very various, and it is extremely difficult 
to estimate the healthiness of a tonsil by inspection. Slightly enlarged 
tonsils may be prominent and may readily meet on gagging, while big tonsils 
are often largely buried in the palate or hidden beneath the plica triangularis 
— in which case a bulging can be seen at the side of the soft palate correspond- 
ing to the site of the upper pole. 

Treatment.— For children with slight degrees of tonsillar hypertrophy, 
palliative measures may be tried ; an open-air, country life, preferably at the 
seaside, with cod-liver oil, malt, or iodide of iron, and a nasal lotion for the 
accompanying adenoids ; paints are of doubtful utility, Mandl’s solution 
(iodine, grs. 6, potassium iodide, grs. 12, peppermint oil, min. 3, glycerin, 

1 fl. oz.) is perhaps the best. 

The tonsils should bo removed when there have been repeated attacks of 
tonsillitis, after a quinsy, when there is chronic enlargement of the cervical 
glands, and when rheumatic fever or chorea has occurred. Definitely un- 
healthy tonsils should also be removed in cases of chronic or recurrent otitis 
media. When chronic cervical adenitis is present, and is not due to some 
other obvious cause, such as pediculosis or dental caries, the tonsils should be 
removed whether they appear diseased or not ; in these cases about one-third 
of the tonsils are tuberculous, and this latent tuberculosis cannot be recognised 
by inspection, many of these tonsils, indeed, being quite small. 

The reader is referred to surgical works for details of the operation, but 
it may be said here that, if a tonsil requires removal^ it must be removed 
completely in its capsule, for the deeper portion of a diseased tonsil is quite 
as unhealthy as the superficial ; trouble in the remaining portion is very 
common, and the previous operation only adds to the surgeon’s difficulties. 
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In cases where operation is inadmissible, the tonsils may in adults be tmatai 
by diathermy, or by application of a caustic, “ London Paste,” which consists 
of equal parts of caustic potash and unslated lime made up into a stiff pa*t* 
with absolute alcohol. A general anesthetic is not required, but rep«at«d 
treatments are necessary, which are not free from pain, and all the tonsillar 
tissue can only be extirpated by unusual perseverance. 


Chp.oxic Follicular Tonsillitis 

In older subjects, when fibrosis has followed the hypertrophy, the stenosed 
crypts become filled with yellowish-white caseous masses. The patient 
complains of an offensive taste, foul breath, often of recurrent attacks of sore 
throat, and of gastric disturbances. Not infrequently various forms of chronic 
toxiemia, such as fibrositis or arthritis, are induced by absorption from 
these septic foci. In many cases the tonsils are quite small ; they may look 
healthy, but pus can be squeezed out of the crypts on applying pressure at 
the anterior pillar by means of a flat instrument. 

Treatment. — The treatment in the more marked cases is removal. There 
are, however, a good many patients who have only a few unhealthy crypts in 
the tonsils ; these may often be cured by passing a fine galvano-cautery point 
down to the fundus, several applications being usually necessary. The patient 
may also be shown how to clean out the secretion with a cotton-wool mop on 
a fine wooden applicator, and to paint the inside of the crypt with Maadl's 
solution. 


VINCENT’S ANGINA 

Etiology. — This affection is believed to be due to two organisms, the 
bacillus and spirillum of Vincent growing in symbiosis ; these organisms may 
be found in many ulcerative conditions of the mouth and throat, but their con- 
stant presence in this affection points to their specific character. The invasion 
of the throat is frequently secondary to periodontal infection of the gums. 
It occurs especially in debilitated persons and under insanitary conditions 
and, though rather rare in civil life, was common during the War of 1914— 
1918 in some camps and barracks. 

Symptoms. — The attack begins insidiously, with malaise, general pains 
and a temperature of 100 s to 101 0 F. The pain in the throat is slight, but the 
glands on the affected side become enlarged and tender, and the breath is 
usually offensive. The affection is nearly always unilateral. 

At first there is a patch of Eoft, yellowish detachable membrane on tie 
affected tonsil which, in a day or two, comes partially away, exposing an ulcer 
with a well-defined margin. Bv the end of a week the membrane ceases to 
form, and the ulcer begins to heal. The ulceration may be quite deep in 
severe cases, but is ordinarily limited to the tonsil, and very seldom spreads 
to any distance from it. 

Complications arc very rare. . . . 

Diagnosis.— The disease is particularly interesting by reason of Us 
liability to imitate diphtheria in its early stage, and syphilitic ulceration later. 
In both cases the discovery of numerous spirilla and fusiform bacilli in smear- 
preparations — they arc difficult to cultivate — will help the physician to the 
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correct diagnosis ; but these organisms may also be found in tertiary ulcera- 
tion, and the Wassermann reaction is occasionally positive in Vincent’s 
angina. The subacute onset, the raised temperature and the tenderness of 
the glands aid the differentiation from syphilis ; and from diphtheria the 
milder constitutional symptoms, the extremely localised lesion, the soft friable 
character of the membrane and the absence of the Klebs-Loeffler bacillus. 

Prognosis. — Death hardly ever occurs. 

Treatment. — Topical application of weak solution of iodine was recom- 
mended by Vincent. Liquor arsenicalis and vinum ipecacuanhse in equal 
parts, ^ or neoarsphenamine in the strength of 20 grains to the ounce, are 
effective ; these should be firmly applied on a swab, with due regard to their 
poisonous nature. Intravenous ad minis tration of one of the arsphenamine 
group of drugs is a valuable measure in the more severe cases. Attention 
should be paid to the condition of the gums and teeth. 

Harold S. Bar well. 


DISEASES OF THE PHARYNX 

DIVERTICULA (see p. 580) 

ACUTE CATARRHAL PHARYNGITIS 

This is not a very well-defined affection, and is usually accompanied by 
acute rhinitis on the one hand, and by laryngitis on the other ; the tonsils 
also often participate in the inflammation. 

Aitiology. — The affection is generally the result of acoryza ; it is also 
caused by traumatism of any kind and by the irritation of hot fluids, corrosives 
or chemical vapours, and it forms a part of various acute infectious fevers, such 
as measles, German measles, scarlet fever, influenza and typhoid. 

Symptoms. — The discomfort varies from a tickling sensation, or the feeling 
of a lump in the throat, to severe dysphagia. The voice is husky and thick, 
and the cervical glands tender and somewhat enlarged. There is slight fever 
and general malaise. 

The pharynx is to a varying degree red and swollen, especially at the sides 
behind the posterior faucial pillars, where the swelling forms the so-called 
“ lateral bands.” The palate is swollen and relaxed, and the uvula elon- 
gated. The posterior wall is often covered by a film of tenacious mucus. 

Treatment. — The patient should stay in a warm room and avoid the irrita- 
tion of smoking, talking, alcohol or irritating foods. Calomel, 2 to 4 grains 
should be given, and followed by a saline aperient. Aspirin, or sodium 
salicylate, is helpful, and, as the naso-pharynx is involved, the nose should be 
Byringed with a warm saline lotion which may also be applied to the pharynx 
as a spray. 
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ACUTE SEPTIC PHARYNGITIS 

, £ M * term incI _ udcs a serics of severe infective inflammations, erysipelas 
ot the throat, cedematous, phlegmonous and gangrenous pharyngitis and 
laryrigitis, and angina Ludovici. Any classification must necessarily be a 
clinical one, based on the severity of the symptoms and their localisation, 
for they can be produced by a variety of micro-organisms, though they are 
usually caused by a streptococcus. These severe inflammations are for- 
tunately uncommon, and most often, though by no means invariably, occur 
in debilitated or alcoholic persons. ' 

Symptoms.— These vary greatly with the severity of the infection, which 
ranges from a mild inflammation to the most severe septic intoxication. 
They include malaise, sore throat, dysphagia, hoarseness and dyspnoea. The 
temperature in some cases rises to 105° or 106° F. ; but in many of the worst 
cases it is hardly raised at all, and may be subnormal. Pleurisy, pneumonia 
and pericarditis may ensue, or death may result from asphyxia ; but the 
worst cases die from general toxaemia and heart failure, even within 2i hours 
of the onset of the disease. 

The objective appearances, also, are very variable. The pharynx and 
palate are of a deep purplish-red, and there may be sloughy patches or pseudo- 
membrane. The entire mucosa may be enormously swollen, and the oedema 
may involve the upper aperture of the larynx and produce asphyxia. The 
sublingual region is sometimes occupied by a peculiar brawny swelling, of 
a hardness like wood, which spreads downwards into the neck to a variable 
extent, and is known as “ angina Ludovici.” 

Treatment. — The patient must be in bed and well nursed, and every care 
must be used to ensure that he takes as much nourishment as possible. Poly- 
valent anti-streptococcic serum is sometimes very successful, and should be 
given early in a large dose (40 to 50 c.o.). Hot fomentations to the neck 
and inhalations of steam are comforting. (Edema of the upper aperture 
of the larynx should be treated promptly by scarification ; free incisions 
should be made with a curved bistoury guided by the finger, and tracheotomy 
under local anesthesia must not be delayed, if dyspnoea be severe or not 
relieved by scarification. For angina Ludovici a deep incision should bo 
made in the middle line, as all anatomical landmarks have disappeared, 
and an attempt should bo made to find pus with the finger or a director. 
Sulphanilamide, or one of its congeners, is now indicated in this as in other 
forms of streptococcal infection. 


RETRO-PHARYNGEAL ABSCESS 

There are two forms — (1) Acute, and (2) chronic. . . , _ 

1 The acute form occurs in children up to the age of 3 or 4, but 13 far 
more frequently met with in the first 12 mouths. It is due to suppuration 
in the prevertcbral glands, situated behind the p ost cn or P n r - ^ ‘ f ron J 
which retrogress and disappear in later life. The - . 

absorption of sepsis from the nares, naso-pharynx, or fauces, a i 
times secondary to an infectious fever. 
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Though rare, the condition is an important one, for it may easily remain 
unrecognised in a young infant, and it is usually fatal if left unopened. The 
symptoms are fever and restlessness, a hoarse cry and croupy cough, with 
difficulty in swallowing and dyspnoea. Such symptoms should arouse a 
suspicion of retro-pharyngeal abscess, which may be seen on inspection as a 
rounded swelling of the posterior pharyngeal wall. The abscess is often very 
large, and must be freely opened in such a way as to avoid aspiration of the 
pus, without an anaesthetic, and with the child firmly held, either on the 
side with the face directed somewhat downwards, or on the back with the head 
hanging almost vertically. Recovery is rapid, and no after-treatment is 
required beyond attention to the enfeebled general health. 

2. The chronic form, also, is found most frequently in children, but 
generally after the third year. It is of tuberculous origin, and is due either 
to tuberculosis of the prevertebral glands, or to caries of the cervical spine. 
The latter should be carefully excluded, for this abscess should on no account 
be opened through the mouth, as septic infection of the diseased bone will 
occur. The chronic glandular abscess, however, may be successfully opened 
and curetted by this route, though some surgeons prefer to treat them all 
by an incision behind the sterno-mastoid. 


CHRONIC PHARYNGITIS 

(Pharyngeal Hyperesthesia) 

The symptoms of discomfort in the throat in the conditions grouped as 
chronic pharyngitis bear little relationship to the intensity of the changes 
seen on examination. Many people, especially heavy smokers, complain of 
no discomfort, in spite of showing decided chronic inflammation ; whereas 
others, in particular dyspeptic or anasmic women or those at the menopaase, 
suffer great discomfort, with no apparent local abnormality. Indeed, in 
many cases the condition is better described as pharyngeal hyperesthesia 
globus hystericus may be considered to be an extreme example of this hyper- 
esthesia. 

^Etiology. — The causes of chronio pharyngitis are most often found in 
nasal disease, which produces inflammation of the pharynx by causing mouth- 
breathing, and by the irritation of discharges ; incorrect production of the 
voice is an important factor which is often in its turn dependent on nasal 
obstruction. Unhealthy conditions of the teeth or tonsils are further causes, 
as are the inhalation of irritating dust and vapours in various occupations, 
tobacco smoke and over-indulgence in alcohol. A long list of constitutional 
affections is active in the etiology, such as gout, rheumatism, dyspepsia, 
anrnmia, cardiac disease, cirrhosis of the liver, chronic bronchitis and pul- 
monary phthisis. 

Symptoms.— The discomfort may take the form of aching, fullness, or 
feeling of a l ump , a hair, or a pricking. The voice has a dead tone, and there 
is usually much hawking and frequent swallowing. The sufferer often be- 
comes depressed, and fears that he has cancer of the throat. The unpleasant 
sensations are markedly lessened after a meal. 

The mucosa of the pharynx and palate is thickened, and there is a loss 
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of the finer modelling of the faucial pillars; the uvula is elongated, often 
ehghtly cedematous at its edges and tip, and fails to retract on phonation 
Ihe posterior wall is covered by a film of mucuB, which puckers up and be- 
comes more obvious on touching it with a probe or swab. The wall of th» 
pharynxes traversed by enlarged venules, and sometimes it is set with slightly 
raised pink lenticular nodules of lymphoid tissue, constituting a variety 
known as granular pharyngitis. In other cases two elongated masses of 
lymphoid tissue appear behind and parallel to the posterior pillars ; these 
are the “ lateral bands,” and this form is called lateral pharyngitis. Pharyngitis 
sicca, is a dry glazed condition usually dependent on rhinitis sicca or atrophic 
rhinitis, and occasionally the crust formation of the latter disease extends to 
the pharynx, causing a genuine atrophic pharyngitis. 

Treatment.' — The most important part of the treatment consists in the 
detection and alleviation of the cause, and should begin with a careful exam- 
ination of the nasal passages. Cases of pharyngeal hyperesthesia without 
obvious local changes are often harmed, rather than helped, by local treat- 
ment which directs attention to their trouble. Tobacco should be given 
up, and alcohol in concentrated forms, indeed the latter should he abandoned 
completely in plethoric patients and where the pharynx is congested ; condi- 
ments and highly seasoned food should be avoided ; this type of patient is 
benefited by a morning dose of sulphate of soda or magnesia, a teaspoonful 
in a glass of hot water while dressing, or by one of the natural mineral waters. 
When the pharynx is dry, or covered with tenacious mucus, an expectorant 
mix ture gives relief, such as tincture ipecacuanha:, min, 12, vinum anti- 
moniale, min. 5, potassium iodide, grs. 3, syrup of tolu, min. 60, water, 1 fl. oz., 
three times a day. The throat may be sprayed with a warm alkaline saline 
lotion, and the same may be, with greater advantage, syringed through the 
nostrils. Of local applications in the form of paints, iodine is the most 
generally useful, and may be applied daily by the patient as Mandl's solution ; 
iodine, grs. 6, potassium iodide, grs. 12, peppermint oil, min. 3, glycerin, 
1 fl. oz. ; a 5 to 10 per cent, solution of resorcin in glycerin may be employed, 
or, if a more astringent effect is desired, iron-alum gr. 60, in glycerin, 1 fl. oz. ; 
or the physician may himself apply, once or twice a week, nitrate of silver, 
grs. 10 to 30 to the ounce of water. In many cases, the galvano-cautcry is of 
great value ; it acts as a counter-irritant and astringent, and should be 
applied lightly and with caution. Prominent granulations may be destroyed 
and enlarged venules obliterated by this means, but deep eschars should not 
be produced, and only a few applications should be made at one sitting. 


KERATOSIS PHARYNGIS 

In this condition a number of sharply defined projecting white- or yellow 
nodules occupy the surface of the tonsils ; they afeo occur, though pro- 
fusely, scattered over the lingual and nnso-pharyngcal tonsib i and or i any 
lymphoid granules in the pharynx. They occur at any age after rfuiahood 
andmsuallfin persons in apocTr state of health The causa 
the nodules consist of heaped-up epithelium and detritus J: come- 

micro-organisms of the kind ordinarily present in the m • , ' .v cr 

times disappear quickly, in other cases they remain for many m , y 



571 


TERTIARY SYPHILIS OF PHARYNX 

may frequently recur. They produce no symptoms, or at most a slight dis- 
comfort, and are of interest chiefly because they are frequently mistaken 
for the exudation of chronic follicular tonsillitis. Once seen they can, how- 
ever, be recognised at a glance, for they are hard and adherent, discrete and 
prominent, and occur beyond the limits of the tonsils, on the pharynx and 
base of the tongue. They are usually discovered accidentally by the patient, 
who is naturally alarmed at their appearance. They are quite harmless, and 
local treatment is useless, for they are removed with difficulty and usually 
recur ; it is wise to reassure the patient by telling him these facts and, if any 
treatment be required, to trust to attention to the general health, a holiday 
and change of air. 

SYPHILIS 

The primary chancre occurs, though very rarely, on the fauces, the pillars, 
palate or pharyngeal wall, but usually on the tonsil. In this situation the 
disease is apt to pass unrecognised, for the symptoms are usually slight and 
the lesion masked by the general inflammation of the tonsil ; the typical 
induration ia often absent, but there is always a characteristic bubo behind 
the angle of the jaw. 


Secondary Syphilis 

Secondary manifestations in the fauces are a part of the normal course 
of the general disease and are intensely contagious. 

Symptoms. — The subjective disturbances are usually limited to drynesB 
and discomfort. Objectively there are two types of lesion, erythema and 
mucous plaque. The former is a patchy, dusky red rash, with well-defined 
margins, somewhat symmetrical, and affecting especially the anterior pillars 
and soft palate. It is particularly associated with the early secondary symp- 
toms ; whereas the mucous patch may be present at the same time or may 
be found later, together with tertiary manifestations. The mucous plaque 
occurs on the soft palate, tonsils and pillars ; in appearance it is a dusky, 
slightly-raised paten, with a sharply defined red margin, the surface is covered 
by a delicate milky-white layer of superficial necrosis resembling a “ snail- 
track ” or, if rather thicker, looking as if it had been touched with nitrate 
of silver. 

Diagnosis. — The appearances just described are so characteristic that 
they are of great help in the diagnosis of the general affection; if their 
nature should be misinterpreted, other secondary symptoms nearly always 
co-exist to establish the correct diagnosis. 

Treatment. — General treatment quickly cures these secondary lesions, 
though they may reappear during the first two or three years. Of local 
treatment, abstinence from tobacco and alcohol is important, as are the 
careful use of a tooth-brush after every meal and the employment of a mouth- 
wash, such as peroxide of hydrogen or potassium chlorate. 

Tertiary Syphilis 

Tertiary lesions usually occur about the third or fourth year after infection 
but may rarely be found within a few months or may make their appearance 
at any later time throughout the patient's life. 
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Zjw'SSSl P "°° il " J t0mS bc O'-iW-ll) «t«tM 

rrrJ\ Th % SUp ^ C{al ufc f mriy attack an y P art of the fauces, the posterior 
waU, fusils, pillars or palate, a favourite site being the junction of theuvuh 
with the edge of the soft palate. It has a flat base, with S smoo?h ycllS 

1 ? face and a .5 e ?; defil ! 6 ? rcd mar gin, devoid of swelling or infHtra- 
tion, and has a peculiar serpiginous’’ contour as though marked out by 
segments of a senes of circles. 3 


2. A gumma is a localised infiltration which rapidly breaks down and 
exposes a deeply excavated circular ulcer covered with a thick yellow slouch. 
One favourite site is on the posterior pharyngeal wall above the level of the 
palate, and another on the upper surface of the soft palate ; in the latter 
situation nothing is seen from the mouth except a general dusky swolhV 
of the palate until perforation suddenly occurs and irremediable damage 
has been done. Alter severe gummatous ulceration the resulting cicatricial 
contraction may bind the palate to the pharyngeal wall and partly or com- 
pletely shut off the naso-phaiynx from the mouth. 

Of subjective symptoms, dysphagia may be very Bcvere ; nasal obstruc- 
tion is present when the naso-phaiynx is occluded by swelling or scarring ; 
the voice is altered to a dead tone when there is nasal obstruction, or to the 
characters of a cleft-palate articulation if a perforation of the palate has 
occurred. 


Diagnosis. — From an ulcerating malignant growth the diagnosis may be 
a matter of difficulty, especially as in ByphiliB the dysphagia may produce 
marked cachexia and loss of weight. The gummatous ulcer is excavated, 
covered by a dirty yellow adherent slough, its margin only moderately 
thickened, often overhanging, and surrounded by an area of deeply congested 
mucous membrane ; the base of an epitheliomatous ulcer presents a nodular 
“ cauliflower ” aspect, and its edge is thick and everted ; palpation with the 
finger is of great value, for the peculiar hardness of an epithelioma is highly 
characteristic. The superficial tertiaTy ulcer is usually easily distinguished 
from lupus, the ulcerations of which are surrounded by and dotted over with 
the characteristic granules, and the lesions of which occur on a pale mucous 
membrane, while manifestations of lupus are. to be found elsewhere. 
Tuberculous ulceration of the fauces is superficial, but is more intensely 
painful than the superficial syphilitic ulcer, and is a terminal event in 
advanced pulmonary tuberculosis. Vincent’s angina may closely resemble 
syphilitic ulceration of the tonsil, but is distinguishable by its more acute 
onset, raised temperature and tender glands. Actinomycosis, when it 
attacks the region of the tonsil, closely resembles an ulcerating gumma 
especially as it improves under administration of iodides; the detection of 
the characteristic yellow granules will lead to their microscopical examination 


and recognition, . . ... , . . 

Treatment. — The roost energetic general treatment with arspuonainmc is 
necessary in cases of gummatous infiltration to prevent perforation of the 
palate or severe cicatricial deformity. Local treatment consis s chiefly in the 
use of antiseptic mouth-washes and gargles. Ortbocamc (orthoform) 
insufflation is helpful when there is dysphagia. The daily application of 
3 grains of calomel, sublimed by a spirit-lamp and insufflated from a 
tube, is to be recommended in severe cases of ulceration. 
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LUPUS AND TUBERCULOSIS 

Lupus occurs most frequently in young women. It usually shows evi- 
dence of having spread from the nasal passages, and attacks first the uvula 
and soft palate, whence it spreads to the faucial pillars. It appears as a 
patch made up of minute reddish nodules, each containing the typical 
“ apple-jelly ” centre ; the surrounding mucosa- shows no sign of inflamma- 
tion. A progressive superficial ulceration gradually occurs, and may cause 
destruction of the uvula and part of the soft palate, while elsewhere scarring 
becomes evident and may finally result in considerable deformity. The 
subjective symptoms are limited to a feeling of stiffness and discomfort. 
The diagnosis is generally easy from the characteristic appearance, the 
chronicity, and the presence of lupus in the nares and on the skin. Syphilis 
is more rapid and does not spare the bony palate, which is never attacked 
by lupus. Lupus in the pharynx is far more amenable to treatment than in 
the nose, and may be expected to improve under the general anti-tuberculous 
regime of good food and open air ; arsenic in full doses is very valu- 
able, beginning with 5 minims of liquor arsenicalis three times a day, and 
increasing the dose gradually to 15 minims. Tuberculin has proved 
disappointing. Of local measures multiple puncture with a fine galvano- 
cautery point is most useful, and massive patches of infiltration may be 
curetted. 

Apart from the latent tuberculosis of the tonsils associated with cervical 
adenitis, which has been referred to under chronic tonsillitis, tuberculous 
disease of the pharynx is a rare affection ; it occurs as a late and terminal 
complication of advanced consumption. The onset is acute *, the affected 
parts, especially the soft palate and faucial pillars, are covered with numerous 
tiny grey tubercles on a bright red mucosa which soon break down to form 
multiple superficial ulcers with a flat greyish-yellow base. Pain is intense 
and swaflowing becomes well-nigh impossible ; treatment must be directed 
to alleviating the distress with insufflations of orthocaine, lozenges of cocaine 
or morphine, hypodermic injections of morphine or diamorphine, and saline 
and nutrient enemata. 

Harold S. Barwell. 


DISEASES OF THE OESOPHAGUS 

THE NORMAL (ESOPHAGUS 

The act of swallowing occurs in four stages. The first consists in the 
voluntary propulsion of food from the mouth to the pharynx. The second is 
set in action by a reflex arising from the contact of food with the posterior wall 
of the pharynx, which leads to closure of the passages leading to the mouth, 
nose and larynx, together with a rapid peristaltic wave travelling down the 
constrictors of the pharynx, which is followed by the opening of the hitherto 
closed pharyngo-cesophageal sphincter formed by the lower division' of the 
inferior constrictor. The third stage consists in the propulsion of the bolus 
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« aVC d °^ n th ® oesophsigus till it roaches the closed cardiac 
of^egfuHtion aCtlV6 ° pemDg of wlu ch constitutes the fourth and final Mace 


DYSPHAGIA 

. Dysphagia or difficulty in swallowing, is generally the first symptom 
in diseases of the oesophagus. Owing to the fixed position of the oj/onhami. 
localisation of abnormal sensations is very accurate, and a patient general!*- 
points to the exact level of obstruction. In some cases, however, reflex 
achalasia or spasm of the pharyngo-cesophageal sphincter occurs simultane- 
ously, so that the patient experiences difficulty in initiating the act of swallow- 
ing as well as feeling the obstruction in the passage down the oesophagus 
caused by the primary disease. 

The causes of dysphagia can best be considered according to whether 
the difficulty is experienced at the upper extremity, near the middle, or at 
the lower extremity of the oesophagus ; the last is the most common. 

(а) Pharytigo-aesophageal dysphagia.— This is most commonly a result of 
the upper dysphagia with ancemia syndrome. In rare cases itis hysterical 
and it may also occur in various organic nervous diseases. Upper dysphagia 
may be caused by epithelioma, especially in women, and by a pharyngeal 
pouch, especially in old men. 

(б) Mid-oesophageal dysphagia. — This is almost always caused by epithe- 
lioma. External pressure by an aneurysm or mediastinal tumour rarely 
causes dysphagia. 

(c) Lower oesophageal dysphagia. — Dysphagia at the lower end of the 
oesophagus is most frequently caused by achalasia of the cardia and by epitheli- 
oma of the oesophagus. Next most frequent is the dysphagia caused by spasm 
secondary to peptic oesophagitis and oesophageal ulcer, and by carcinoma of 
the fundus of the stomach. Lastly, the dysphagia may be due to cicatricial 
stenosis secondary to peptic ulcer or to the phlegmonous oesophagitis resulting 
from the swallowing of boiling water or corrosive poisons. 


HYSTERICAL DYSPHAGIA 

Theoretically there is no reason why hysterical dysphagia should not 
develop in the form of paralysis or inco-ordination of the voluntary muscles 
concerned in the first two stages of swallowing, in which food passes through 
the sensitive bucco-pharyngeal cavity. It would, however, be very unlikely 
to develop in the oesophagus itself or at the cardia, where the passage is 
entirely independent of voluntary action and under ordinary conditions is 
not felt, the food disappearing into the void after passing the pharyngo- 
oesophageal sphincter, unless it is very cold, very hot or in large lumps. 

Hysterical dysphagia is, however, rare. The majority of cases so diagnosed 
are examples of the upper dysphagia with anemia syndrome, and others are 
really suffering from ravastbenia gravis. It develops in patients who haw 
become nervous for various reasons, when some trivial incident draws their 
attention to the voluntary but normally automatic act of swallowing. .Much 
weight is lost. Recovery always follows simple psychotherapy by explanation 
and persuasion. 
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DYSPHAGIA IN ORGANIC NERVOUS DISEASES 

Dysphagia may occur in various organic nervous diseases as a result of 
paralysis of the muscles concerned in the first and second stages of swallowing. 
The oesophagus itself and the cardiac sphincter are never involved. In 
diphtheria the toxin ascends by the lymphatics of the nerves from the site 
of the lesion to the central nervous system, where it puts the cells of the 
corresponding nuclei out of action. The paralysis of the soft palate, which 
results in regurgitation of food through the nose, and the rare pharyngeal 
paralysis which results in severe dysphagia, occur therefore only in the 
common faucial diphtheria and not when the primary focus is in a wound, 
the conjunctiva or elsewhere. The paralysis is nuclear in origin and generally 
develops in the second week, in contrast with the more widespread paralysis 
caused by diphtheritic polyneuritis, which appears between the third and 
sixth weeks. 

In the motor neurone disease, which includes progressive muscular 
atrophy and amyotrophic lateral sclerosis, dysphagia may occur if the vagal 
nucleus is involved in the last stages of the common form begi nnin g in the 
muscles of the hands. It always occurs in progressive bulbar palsy, the form 
which begins in the bulbar nuclei. Though myasthenia gravis is a primary 
muscular disease, it gives rise to a simple upper dysphagia, in which the first 
as well as the second stage of swallowing is affected. In the motor neurone 
disease the slowly progressive paralysis is unaffected by any treatment, and 
there is no variation in the course of each day, so that once nasal feeding is 
begun it has to be continued until death, which is not likely to be long delayed. 
In myasthenia gravis the dysphagia increases in severity as the day goes on, 
and considerable spontaneous improvement may occur from time to time, 
so that a patient who has had to be fed temporarily by nasal tube may later 
be able to swallow quite well for weeks, months or years. Improvement in 
swallowing may be a direct result of the complete rest given to the muscles 
of deglutition by nasal feeding. Slight dysphagia can sometimes be con- 
trolled like other symptoms by £ to 1 grain of ephedrine taken an hour before 
meals. In severe cases an injection of 1 to 2 mgm. of prostigmine may make 
swallowing possible for four or five hours, but it should be used only to tide 
over a period of great difficulty and not for long periods, as it may lead to 
increased weakness after the effect of the individual dose wears off. Dysphagia 
is also a symptom of the acute bulbar paralysis which may follow vascular or 
inflammatory lesions involving the nucleus ambiguus. 

In all forms of dysphagia due to organic nervous disease food of porridgy 
consistence is most easily swallowed, as fluids require more rapid action and 
lumps more powerful action than soft food. 

UPPER DYSPHAGIA WITH ANiEMIA 
(Paterson’s (so-called Plummer-Vinson) Syndrome. 1 ) 

The “ upper dysphagia with anaemia syndrome ” is much the most frequent 
cause of difficulty in swallowing involving the junction of the pharynx and 

1 This syndrome was described by D. R. Paterson in 1909 and more fully in 1919. 
Vinson wrote about it in 1922 and referred to unpublished work of Plummer in 1914. 
Paterson’s description was more accurate than Vinson’s, so that the designation 
“ Plummer-Vinson Byndrome ” has no justification. 
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of the pharyngeal mucosa results in a loss of sensibilitv, so that the afferent 
side of the reflex upon which the second stage of swallowing depends is 
impaired. The orderly activity of the muscles involved in the complicated 
act is disorganised and swallowing becomes difficult or impossible. The 
pharyngo-cesophageal sphincter is particularly involved, the normal relaxation 
which allows the passage of food from the pharynx into the oesophagus failing 
to take place (achalasia) or being actually replaced by spasm. e 

The iron deficiency is a result of a diet containing too little meat and green 
vegetables, generally associated with achlorhydria, which interferes with the 
adequate preparation for absorption in the intestines of such iron as is present 
in the food, and occasionally with small intestine disorders which prevent 
its complete absorption. In many cases there is also excessive loss of iron 
from menorrhagia. 

Symptoms. — The patient, generally an edentulous woman between 
25 and 50 who has been in poor health for a long period owing to the presence 
of ansemia, gradually finds difficulty in initiating the act of swallowing, 
especially of solids. Sometimes, however, the dysphagia begins quite sud- 
denly, and it may occur intermittently. Severe cases in which dysphagia 
is the main symptom are rare in comparison with those in which it is so 
slight that the patient does not mention it unless directly cross-questioned. 
The dysphagia is associated with atrophy and sometimes inflammation of the 
mucous membrane of the tongue and the pharynx. An atrophic condition 
also involves the lips, which are thin and inelastic with cracks at the angles 
of a narrowed mouth. Achlorhydria is frequently, but not always, present, 
and the spleen is occasionally enlarged. The nails arc often thin, brittle and 

spoon-shaped. . 

The X-rays reveal no abnormality, and the cesophagoscopc shows nothing 
more than an atrophic, inelastic condition of the pharyngeal mucous mem- 
brane, which may contract and aggravate the dysphagia by adding a 
mechanical obstruction to the neuro-muscular disorder. 

The atrophic condition of the mucous membrane predisposes to epithelioma. 
About 50 per cent, of women with cancer of tbc mouth and a still larger 
proportion of those with cancer of the hypopbarynx and upper end of the 
oesophagus give a history suggestive of the syndrome. The fact that the 
latter is almost confined to women probably explains why SO per cr- 
eases of epithelioma of the post-cricoid part of the pharynx, whici *. 
spreads to and obstructs the mouth of the cesophagus occur 1 n voincn 
whereas at least 80 per cent, of cases of cancer of the middle and lower 

0CC TriaSr e n nt.-A large mercury bougie should be “J, 0 ^ 

oesophagus from time to time until the dysphagia disapp - ■ c{ 0IC t 

responds to treatment with large doses of iron ; liver i i-. ■ ’ 

in the rare cases in which it is Addisonian. The 
mucous membrane also responds to iron therapy even if 
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Fig. 15. — Diagrams of normal swallowing as seen 
with the X-rays in successive seconds. 00, 
oesophagus ; B, bolus of food ; CC, cardiac 
sphincter ; DD, diaphragm ; S, spine ; H, 
heart ; F, gas- containing fundns of stomach. 


Achalasia of the Cardia (so-called Cardiospasm) 

etiology. — Achalasia of the cardia may begin at any age, but most 
commonly in adults, and males and females are equally affected. 

Pathology. — The hyper- 
trophy of the muscular coat of 
the oesophagus, which is always 
present, indicates that violent 
efforts must have been made 
to overcome some obstruction. 

As no organic obstruction is 
ever found after death it was 
at ftret thought that the spasm 
of the cardiac sphincter was 
present, and the condition was 
called cardiospasm. As the 
symptoms may be present 
without intermission for many 
years before death, hyper- 
trophy of the cardiac sphincter 
should result from the long- 
continued .spasm. In very few 
autopsies, however, has there 
been any hypertrophy, and in 
several eases in which the 
cardiac sphincter, which is normally about one inch long and corresponds 
with the whole of the abdominal oesophagus, was exposed by operation, the 

muscle was found to be unusually 
thin. I believe that the obstruc- 
tion is caused not by spasm but by 
achalasia (a, not; relaxa- 

tion), or absence of the normal 
relaxation of the cardiac sphincter, 
which should occur when each 
peristaltic wave reaches it (Pigs. 
15 and 16). Pood stagnates in the 
oesophagus, which dilates as more 
and more collects in it ; the dis- 
tension of the oesophagus acts as a 
powerful stimulus to peristalsis, 
which is excessively violent and 
continues at intervals throughout 
the day. This is the cause of the 
hypertrophy. 

Further evidence that the 
condition is due to achalasia and 
not to spasm is afforded by the 
fact that, although strong peristaltic waves are unable to overcome the 
obstruction, the weight of an indiarubber tube filled with mercury is 
*9 



Fra. 16. — Drawings from a case of dilated oeso- 
phagus secondary to achalasia of the cardiac 
sphincter, (a) Dilated oesophagus filled 
with a 7-inch column of opaque food; 
sphincter closed. (6) Opaque food passing 
into stomach through sphincter which has 
opened after additional food has raised 
column in oesophagus above 7-inch height, 
(c) Return to condition of (a) after excess 
of food over the 7-inch column has entered 
stomach. Note absence of gas-bubble from 
fundus of stomach. 
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CaU , s ? ifc . t0 J?P int f ° stomach, the actual passage tlirouch 
the cardiac sphincter being often inappreciable to the hand holding (he 
mercury bougie, which can be withdrawn with equal ease. It is not 
gripped as the finger is gripped when it enters or is withdrawn from a 
spasmodically contracted anal sphincter. 

The achalasia is a result of inflammation, fibrosis or simple atrophr of the 
ganglion cells of the myenteric (Auerbach’s) plexus, which form a relay station 
tor the vagus on its way to the muscle fibres of the oesophagus. The vnei 
themselves are unaffected. b E 

. The dilated oesophagus may bo able to bold as much ns two pints, and 
its circumference may exceed 6 inches. ' 

Symptoms . — Achalasia of the cardia generally develops gradually, a 
slight attack, lasting for a day or two, being followed by a period of freedom 
for a few days or even several weeks or months. Attacks then occur at 
gradually shorter intervals, until finally the condition becomes permanent. 
The patient feels as if the food “ sticks.” He often recognises that the 
obstruction is beneath the lower end of the sternum, but sometimes the 
sensation is felt in the upper part or middle of the chest. Sometimes actual 
pain is produced. Salivation occurs in every case. 

As a rule the patient voluntarily relieves his discomfort within a few 
minutes of finishing a meal by bringing up the greater part of what he has 
eaten mixed with saliva. He realises that this comc3 from his chest and not 
his abdomen, and, unlike true vomiting, it is not associated with nausea. 

The weight of the column of food in the dilated oesophagus after a meal 
is sufficient to force a small proportion of the fluid present through the 
cardia as a very narrow stream ; but as soon as the height of the column 
falls below a certain point, generally about 7 inches, or the individual lies 
down, the pressure becomes insufficient and the flow ceases (Fig. 17). Conse- 
quently, stagnating food mixed with mucus is always present in the oesophagus, 
and a considerable quantity can be removed from it even after a fast of 24 
hours. No regurgitation occurs on lying down as the pharyngo-ocsophngcal 
sphincter is always, as in normal people, closed except during the act of 

swallowing. , , ... 

The oesophagoscope shows that the entry to the cardiac sphincter, wJucn 
is generally at the level of the diaphragm but may be within the thorax or 
within the abdomen, is completely closed. The mucous membrane may bo 
normal, but owing to the prolonged stasis of food it is often chronically 
inflamed, especially in the lowest part, and there may he superficial erosions. 

In the absence of treatment the general health remains good in spite of the 
fact that weight is often rapidly lost. At a certain stage a condition of 
equilibrium develops. Though the diet has to be limited the patient no 
more weight, and though he is less strong than formerly, he maj continue to 

live in this condition for many years and attain old age. ii„ fri 

Diagnosis —The patient’s description of his symptoms is general!} s 
characteristic that a diagnosis ef abstraction in the raE.°no f thc c.tdm csn 
be made with n considerable degree of probability. ..moisted with 

decide whether this is due to achalasia, cancer, or sp ’ - cons »: tu [j 0nft i 

oesophagitis or peptic ulcer. The absence of pain and °f , f 

symptoms in spite of rapid loss of weight, the compara taw wld? 
many patients, and, in cases in which an early diagnosis has not been maue, 
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the long duration of the illness point to achalasia rather than to growth. 
The diagnosis is confirmed by the X-rays : in achalasia the shadow of the 
dilated oesophagus narrows abruptly and ends at the entry into the sphincter, 
either on a level with the diaphragm or a short distance above or below it. 
As each additional quantity of food is swallowed, a narrow and unif orm 
channel is seen for a moment to join the oesophagus with the stomach before 
the sphincter closes again. In peptic ulcer of the lower end of the oesophagus 
the sphincter remains open, but a narrowing is seen just above as a result 
of spasm with or without cicatricial contraction, and the round crater of the 
ulcer may be recognisable. In carcinoma the lumen of the cardiac sphincter 
is replaced by an irregular channel which extends a varying distance up into 
the oesophagus, the unaffected part of which is never as (Slated as in achalasia, 
and except in the later stages the opaque fluid continues to pass slowly 
through the narrow irregular channel into the stomach till the oesophagus is 
empty, whereas it is never empty in achalasia. If there remains any doubt 
about the diagnosis this can generally be settled by inhaling amyl nitrite, 
which results in dilatation of the sphincter and evacuation of the oesophagus. 
Further evidence pointing to achalasia is the ease with which a mercury tube 
passes through the cardia in contrast with the complete obstruction offered 
to its passage by a growth. Lastly, occult blood is present in the stools in 
cancer, but never in achalasia. 

Prognosis. — If the condition is recognised at the onset of symptoms, a 
permanent cure often results from treatment, but if treatment is instituted 
only after the oesophagus has become dilated, cure as distinct from mere relief 
of symptoms is less likely to be obtained. In the absence of treatment death 
has occurred at an early stage in very acute cases ; but more often the patient 
survives for a considerable period, even for forty years. In rare cases a 
diverticulum may form in the lower end of the dilated oesophagus or cancerous 
degeneration of a wart developing on the chronically inflamed mucous mem- 
brane may occur. In long-standing cases re spiratory complications may result 
from pressure by the enormously distended oesophagus, or from regurgitation 
of the oesophageal contents into the pharynx and aspiration into the lungs. 

Treatment. — Nitrites are the only drugs which cause relaxation of the 
closed cardiac sphincter. Unfortunately the effect is so evanescent and the 
general symptoms which result from inhalation of amyl nitrite, which is the 
most effective, are so unpleasant that they are rarely of any use. The simplest 
and most effective treatment is by means of a series of mercury bougies, the 
smallest of which is 24 and the largest 34-gauge. They are made of rubber 
tubes closed at the top and with a rounded lower end, and are half-filled with 
mercury. Three or four of increasing diameter can generally be passed at the 
first sitting. Afterwards only the largest bougie which the patient can himself 
pass should be used, preferably 34-gauge. It drops easily through the cardia 
and requires no pushing. It is kept in position for as nearly a quarter of an 
hour as possible. The patient feels relieved and realises that “ the passage 
is clear ” as soon as it is withdrawn. It should be passed immediately before 
meals ; the food then enters the stomach without difficulty. In very early 
cases the tube may only need to be passed once. Generally, however, the 
tube had to be passed before each meal at first, then once a day, and gradually 
less often, till finally it is used only at rare intervals when the patient feels 
that some slight obstruction is returning. In chronic cases, which are always 
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associated with secondary oesophagitis, the diet for the first tun nr d. 
weeks of treatment should consist of nothing but a pint of milk taken tW 
or four times a day immediately after the passaged thV bouric .ft 

Si ” 8hou < ? bB . drunk ton “mutes later. In the very rare eras 
m which a mercury bougie cannot gam access to the sphincter owing to the 
hnhng caused by great elongation m addition to dilatation of the oesophagus' 
he cardiac sphincter should be stretched by the fingers inserted througlfnn 
opemng made m the stomach after laparotomy. 


DIVERTICULA OF THE PHARYNX AND (ESOPHAGUS 


.Etiology and Pathology.— Divertioula may develop from the anterior 
wall of the middle third of the oesophagus by tbc traction resulting from 
adhesions between inflamed glands near the bifurcation of the traohen and 
the wall of the oesophagus ; these "traction diverticula" arc generally 
leBB than an inch in depth and rarely give riec to symptoms. 

A diverticulum, which has given rise to no symptoms, is occasionally 
discovered at the lower end of the oesophagus during a routine X-ray examina- 
tion. Its origin is generally obscure, but in two of the four cases I have 
seen it was associated with achalasia of the cardia. 

Pressure diverticula are rare, but of considerable clinical importance. 
They occur only in adults, especially elderly edentulous men who habitually 
swallow lumps of unchewed food. They develop at the muscular gap on 
the posterior wall of the pharynx between the upper and lower divisions of 
the inferior constriotor of the pharynx at the level of the cricoid cartilage. 
They are really diverticula of the pharynx and not of the oesophagus, though 
they are generally described as oesophageal. The lower division of the 
inferior constrictor of the pharynx (the crico-pharnygeus muscle) forms a 
sphincter surrounding the entrance to the oesophagus. It is closed at rest, 
but opens during each act of deglutition the moment the food reaches it. 
When, as a result of nouro-muscular inco-ordination, it fails to open 
(achalasia), the food is forced against the weak spot on the posterior wall of 
the pharynx immediately above the sphincter. A pouch of mucous membrano 
may thus be formed. This becomes progressively larger towards one side, 
generally the left, owing to the accumulation of food in it, until it may finally 
measure as much as 5 inches in depth and be large enough to contain over a 
pint of fluid, in which case it may extend into tbc posterior mediastinum. It3 
wall is formed of mucous membrano and submucous tissuo without any 


muscular covering. 

Symptoms. — Diverticula of the pharynx sooner or later causo pro- 
gressive dysphagia, which may be preceded by irritation of the throat am 
increased secretion of mucus. The patient complains of obstruction m 
the neck when be swallows, and a small quantity of food is regurgi a e a* 
varying intervals after meals. As tbc sac increases in size, the sj mp oms 
become more marked owing to obstruction of the oesophagus >) >c 1 
tended diverticulum, which finally forms a prolongation of the pharynx, ic 
oesophagus opening ns a transverse slit in its anterior wall, n r it, 
quantities of food are brought up, mixed with a large amount o “^cus, 
and food eaten several dayB before may bo recognised. Tho patien cc 
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steadily more emaciated. Distension of the sac often causes pain, which 
is relieved when it is emptied. An irritable congh is often present, and 
dyspnoea may result from pressure on the trachea. A large diverticulum 
containing food may form a visible tumour in the neck, generally on the 
left side, which can be emptied by pressure, the food returning into the 
pharynx, but in most cases there is no palpable tumour. 

The size, shape and exact position of the diverticulum can be recognised 
with the X-rays after a barium meal. 

Treatment. — The only satisfactory treatment is excision. Whilst waiting 
for operation the patient should be fed through a catheter, which is introduced 
over a string swallowed when the Sac is empty ; if no fluids are taken for 5 
or 6 hours the string always reaches the stomach. 


(ESOPHAGITIS 

Two distinct forms of oesophagitis occur, both of which may be either 
acute or chronic. In one the irritants which cause it are either hemato- 
genous or swallowed. In the other form, which, unlike the first, is often 
associated with ulceration, the essential factor is the presence of acid gastric 
juice in the oesophagus. 


A. Simple (Esophagitis 
(a) Acute 

Aitiology. — Acute simple oesophagitis is a rare complication of various 
acute infections and toxaemias, such as scarlet fever. It may also com- 
plicate cancer of the oesophagus and spread from acute pharyngitis. In 
5 per cent, of fatal cases of diphtheria the inflammation spreads from the 
fauces into the oesophagus, and in very rare cases the membrane extends 
as far as the cardia. The impaction of a foreign body in the oesophagus 
may cause local suppuration. Acute inflammation results from swallowing 
boiling water or corrosive poisons, taken by accident or in attempted suicide ; 
owing to the obstruction to the passage of the oesophageal contents caused 
by the narrow cardiac sphincter the lower end is the part most affected, 
fcne upper extremity being next most seriously injured. 

Symptoms. — In mild cases there may be no symptoms, but more or less 
dysphagia is generally present; in severe cases deglutition is so painful 
that the patient may be afraid to swallow his saliva or relieve his urgent 
thirst by drinking. There may also be constant pain beneath the sternum. 
Attempts to swallow often prove unsuccessful owing to reflex spasm and 
the food is immediately rejected. Mucus is expectorated, together with blood 
and pus in severe cases. 

Treatment. — In severe cases nothing should be given by mouth, but 
saline solution must be injected into the rectum or intravenously. Morphine 
is required for the pain. When the pain begins to subside a tablespoonful of 
olive oil followed by 5 oz. of milk can be given in every 3 hours. Solid food 
should not be given until swallowing no longer causes pain. Complete obstruc- 
tion necessitating gastrostomy is likely to occur in severe cases following 
corrosive poisoning. 
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(6) Chronic 

-(Etiology.— Chronic oesophagitis results from the constant swallowi™ 
of irritants, the most important of which are strong alcoholic drinks and 
from septic conditions of the teeth and nasopharynx. It is also a rmlimnr, 

3a (p. 577). 6ta8 8 ° f f00d “ ‘ hC “ AiTSS 

Symptoms.— As the condition is frequently associated with chronic 
pharyngitis and gastritis, it is generally impossible to isolate the symptoms 
of one of these from the others. The morning vomiting of alcoholics is mainlv 
the result of oesophageal catarrh. • 

Treatment. The oesophagitis quickly disappears when the sources of 
irritation are removed. The patient should become teetotal, and all septic 
foci m the mouth and pharynx should be treated. 1 


B. Peptic (Esophagitis and Ulcer 
(a) Acute Pcplic (Esophagitis and (Esophageal Ulcer 

/Etiology and Pathology. — Acute peptic oesophagitis and acute ©so* 
phageal ulcer occur at all ages ; the latter is one of the causes of fatal Inornate* 
mesis and melsena in infants. It is always a sequel of severe vomiting in 
an enfeebled individual with low resistance. The acid gastric contents arc 
retained in the oesophagus just above the closed cardiac Bpliincter, where 
their irritant action gives rise to inflammation, the lower end of the oesophagus 
being generally alone involved. In most cases the acute oesophagitis is 
associated with the presence of one or more acute ulcers just above the 
sphincter 

The majority of cases follow post-operative vomiting. Less frequently 
they result from the vomiting caused by pyloric obstruction secondary to 
a chronic gastric or duodenal ulcer. In one of my patients acute ©sophagitis 
followed prolonged sea-sickness. 

Symptoms. — The most common symptom of acute oesophageal ulcer is 
hoematemesis. It may begin between 24 and 48 hours after an operation 
which has been followed by severe vomiting. Heartburn and occasionally 
a burning pain may be felt behind the lower end of the sternum, especially 
on swallowing. The symptoms rarely persist for more than 10 days after 
an operation, but in other cases they may continue for long periods, though 
it is doubtful whether a chronic ulcer ever develops from this condition. 
Death may occur from hremorrhage or from perforation of an acute ulcer 
into the pleural cavity, sometimes without any warning symptoms. 

Treatment.— The patient should be kept in the erect position and given 
small quantities of milk every three hours. Five minutes after each feed h<> 
should drink a few ounces of water. 


(b) Chronic Acid (Esophagitis and (Esophageal Ulcer 

/Etiology.— Simple chronic ulcer of the oesophagus was formerly regarded 
as little more than a pathological curiosity, but a recognition of its cliuica 
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features has in recent years shown that it is not uncommon. Between 3929, 
when I first became familiar with the clinical picture, and 1941, 1 saw about 
20 cases in private patients in comparison with some 350 of duodenal and 
70 of gastric ulcer. The incidence is greater among men than women ; the 
majority occur between the ages of 50 and 70. 

Pathology. — (Esophageal ulcers have all the anatomical characteristics 
of chronic gastric ana duodenal ulcers. In fatal cases heterotopic gastric 
mucous membrane has sometimes been found in the oesophagus ; it probably 
secretes acid gastric juice, which collects in the lower end of the oesophagus 
immediately above the closed sphincter, and in course of time an erosion and 
finally a chronic ulcer develops as a result of peptic digestion of the very 
vulnerable stratified epithelium. In a large majority of cases, however, 
the ulcer is associated with that form of diaphragmatic hernia of the stomach 
which is the result of congenital shortness of the oesophagus. Owing to the 
absence of the normal valvular mechanism at the cardia when the oesophagus 
joins the fundus at its apex in the thorax instead of at its inner aspect in the 
abdomen, regurgitation of the acid contents of the stomach occurs whenever 
the pressure at the cardia is sufficient to overcome the resistance offered by the 
closed sphincter. This happens on lying down and on increasing the intra- 
abdominal pressure by leaning forward. 

Symptoms. — Discomfort or pain, often of a burning character and some- 
times described as heartburn, occurs under the lower third of the sternum 
whilst eating solid food, hot drinks or strong alcohol. The pain may also 
occur on leaning forward and shortly after lying down. It often radiates to 
the back and occasionally to the left shoulder or left side of the neck. At first 
the pain lasts for only a few minutes, but later it is prolonged and the patient 
may become frightened to eat. The food sometimes appears to stick at the 
lower end of the oesophagus before passing into the stomach. The spasm 
which causes the dysphagia sometimes leads to effortless regurgitation of sour 
material. The pain is relieved by alkaliB and can generally be completely 
prevented by taking only fluid food. Progressive emaciation and anromia 
are common in chronic cases. As with chronic gastric and duodenal ulcer, the 
symptoms at first occur for periods of varying duration with intervals of 
complete freedom. 

Occult blood is always present in the stools. Hrematcmesis, which may 
be severe but is rarely fatal, is a common complication and may be the earliest 
symptom. Perforation into the mediastinum, pericardium or peritoneum is 
rare, but it is a more common cause of death than haemorrhage. In very 
chronic cases a fibrous stricture may develop and lead to more or less complete 
obstruction. 

The clinical picture may be confused by association with a gastric or 
duodenal ulcer. Excessive salivation is common. This may lead to aerophagy, 
which occasionally causes severe pain in the left hypoehondrium owing to 
inability to expel the excess of gas from the stomach on account of oesophageal 
spasm ( acrofjaslric bloquee). 

An X-ray examination during the swallowing of a barium emulsion 
generally shows no abnormality, though the emulsion may be held up by 
spasm at the lower end of the oesophagus. The oesophagus may be slightly 
dilated, but there is never anything approaching the characteristic mega- 
cesophagus caused by achalasia of the cardia. When a semi-solid opaque 
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meal is swallowed, or if tlie opnque emulsion is swallowed whilst the patient 
is lying down, a characteristic picture is obtained. This consists of a narrow- 
ing caused by spasm near the lower end of the oesophagus : below this is -i 
rounded shadow corresponding with the crater of the ulcer, and below ihh 
again is the normal cardiac sphincter, in which two or three longitudinal 
folds can often be recognised, passing to the stomach, a small portion of 
which is generally above the diaphragm and separated from the rest of tlw 
stomach by a narrow neck. 

It is sometimes advisable to confirm the diagnosis by cesopbaeoscopv, 
though occasionally the ulcer itself cannot be reached owing to the spasm 
just proximal to it. If there is any doubt about the nature°of the ulcer, a 
fragment of its margin should bo removed for microscopical examination. 
The ulcer is always associated with inflammation of the mucous membrane 
of the lower third of the oesophagus. 

Diagnosis. — The diagnosis of peptic oesophageal ulcer must he made 
from a consideration of the symptoms, as the condition i3 generally missed 
in a routine radiological examination. The latter, however, serves to exclude 
achalasia of the cardia and cancer of the oesophagus, which might be regarded 
as the cause of the dysphagia, though substemal pain and heartburn arc 
never present in achalasia. 

Ulcer of the oesophagus is clinically indistinguishable from acid oeso- 
phagitis affecting the lower end of the oesophagus ; the latter may he 
associated with spasm, but no actual ulcer can be recognised cither with 
the X-rays or the cesophagoscopc. 

Treatment. — A patient with oesophageal ulcer should be given a pint 
of citrated milk and i oz. strained orango juice 4 times a day without any of 
the thick feeds which can be safely UBed in cases of gastric and duodenal 
ulcer. He should sit up all day and have the head of his bed raised by blocks 
so as to prevent stagnation in the lower end of the oesophagus, and he should 
drink a few ounces of water a quarter of an hour after each feed so as to wash 
its remains into the stomach. Maximal doses of atropine and a tablcspoonfal 
of olive oil should be given a quarter of an hour before each feed in order to 
overcome spasm. The treatment Bhould bo continued until not only all pain 
and dysphagia have disappeared, but also until the X-rays show no trace 
of a crater and the occult blood has disappeared from the stools. If the ulcer 
does not heal within a couple of months, or if, when firet seen, much cicatricial 
narxowing with secondary stasis in the oesophagus fa present, a gastrostomy 
should be performed without further delay. When the ulcer 1ms completely 
healed, any stenosis which may be present should be treated by dilatation 

with graduated bougies (infra). „ .i„ 

In peptic oesophagitis without ulceration the spasm can ggneraiij 
quickly overcome by the passage of graduated mercury bougies. Ilic pa i 
should be dieted as if lie had au mnoplmgca! ulcer, but much less prolonged 
treatment is required. 


NON-MALIGNAXT STRICTURE 

/Etiology. — Stricture of the cesophngus fa in rare cases congenital ; the 
middle part of the oesophagus may lie represented by a fibrous cord, or the 
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lower part may open into the trachea or into one of the bronchi. It may 
also be a sequel of the acute oesophagitis resulting from caustic poisoning 
or the impaction of a foreign body and of the healing of a chronic peptic ulcer 
just above the cardiac sphincter. Syphilitic strictures are very rare. 

Treatment. — Fibrous strictures must be dilated by the passage of bougies 
of gradually increasing size. They should be guided into the stomach by a 
string, previously swallowed, threaded through a metal olive at their lower 
end. There is a constant tendency to recur, so a mercury bougie must be 
passed at regular intervals. In acquired cases in which the origin is obscure, 
the Wassermann reaction should be tested ; if it is positive, anti-syphilitic 
treatment may produce much improvement, though dilatation by bougies 
is generally required as well. 

CANCER OF THE (ESOPHAGUS 

iEtiology. — Cancer of the oesophagus occurs with about one-third the 
frequency of cancer of the stomach. Over 70 per cent, of all cases Occur in 
men, but 80 per cent, of upper oesophageal growths occur in women (p. 676). 
Among 100 cases of cancer occurring in the aloohol trades (barmen, oellarmen, 
waiters and brewers) about 16 affeot the oesophagus compared with 7 in men 
working in other trades, showing that the chronic oesophagitis caused by 
excessive indulgence in alcohol is a predisposing cause. 

Pathology. — Most growths of the oesophagus are epitheliomata. They 
are most common in the lower end and then at the level of the bifurcation of 
the trachea, these being the narrowest parts, the mucous membrane being 
consequently most subjected to friction by coarse food. Less frequently they 
occur at the upper end of the oesophagus ; it is then impossible to say whether 
an epithelioma is a primary growth of the pharynx, from which it has spread 
into the oesophagus, or a primary growth of the oesophagus which has spread 
into the pharynx. Ulceration occurs at an early stage. Accumulation of food 
above the obstruction leads to progressive dilatation, and the efforts of the 
oesophageal musculature to overcome it results in hypertrophy, but the dilata- 
tion and hypertrophy are comparatively slight except in cancer of the lower 
end, as when the obstruction is higher up, vomiting occurs so quickly that 
very little food can accumulate. 

Symptoms. — Dysphagia is almost always present, and is the first symptom 
in a large majority of cases. Most frequently a patient in perfect health 
one day experiences a slight discomfort on swallowing ; soon he notices 
that his food seems to Btick for a moment before passing on into his stomach. 
The difficulty becomes slowly but steadily more marked, with rare inter- 
missions lasting for a few meals or at most for a few days. The patient often 
manages to swallow his food by chewing more thoroughly, by taking smaller 
mouthfuls, and by drinking after eaoh mouthful. More and more effort 
is required, until after a period, which is generally between one to four months 
but may be as long as a year and a half, solid food ceases to pass at all and is 
regurgitated into the mouth a few seconds later. After an average of eight 
months there is complete obstruction to the passage of fluids as well as solids. 
The patient generally localises the position of obstruction correctly, but 
he occasionally thinks that it is in the upper end when it is really in the lower 
third. 
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begins a few days before or simultaneously with the cfysphagia but°morc 

commonly it is not noticed until the latter has been present for one orT wo 

,, Th ® P am ma y ]>. e P^sent only during deglutition, disappearing ns 
soon as the food passes the obstruction. It is situated at the level of the 
obstruction and often passes through to the back. 

Regurgitation of food almost always occurs sooner or later. It ccncralh* 
begins between one and two months after the onset of symptoms and is rarelv 
delayed as long as six months. When the growth is situated in the upper 
third of the oesophagus the food is violently ejected out of the mouth or 
even from the nose after a coughing effort. When the middle or lower 
third is involved, the food regurgitates without effort into the mouth, often 
immediately after meals. If the oesophagus is dilated, food may be regurgi- 
tated any time up to two hours after being swallowed. The food is completely 
undigested and always contains mucous saliva, often in considerable quantity 
as continuous salivation is common. Regurgitation of saliva alone occurs 
when the obstruction is sufficient to interfere with the swallowing of fluid. 
The regurgitation of the contents of the dilated oesophagus gives relief to any 
discomfort or pain which is present. The regurgitated material sometimes 
contains blood and pus, and in exceptional cases is very foul ; occasionally 
several ounces and, in rare cases, a large quantity of blood is vomited. 

Progressive emaciation occurs owing to the "small amount of food which 
is taken, and when obstruction is complete the loss of weight is very rapid. 
The appetite may remain good, and hunger may be very distressing in the 
early stages, but this becomes less marked as the disease progresses. Severe 
thirst with dryncBS of the mouth is sometimes present, and fetid breath 
is common when there is extensive ulceration. In the late stages small hard 
glands are often felt in the neck, especially just above the inner end of the 
clavicle and beneath the lower jaw. 

The vagus or recurrent laryngeal nerves, especially of the left side, may 
be involved, and one, or rarely both, vocal cords may consequently be 
paralysed. Pressure on the cervical sympathetic may cause contraction 
of the pupil with slight onophthalmos and narrowing of the palpebral fissure 
on the affected side. Compression of the trachea or the main bronchi by 
the tumour or by secondary glands may cause hoarseness, coughing and 
dyspnoea. Perforation into the trachea or a bronchus gives rise to a paroxysm 
of coughing and dyspnoea whenever food is swallowed, and death from 
broncho-pneumonia or gangrene of the lung is likely to occur. Perforation 
into the pleural cavity may produce an empyema, but a serous pleural 
effusion may develop without perforation. . 

Diagnosis.— In a large proportion of cases it is possible to make a definite 
diagnosis from the history and from the information obtained with the 
X-rays, which should always be used without delay m cases of dysphagia. 
Before giving the opaque meal the thorax should be examined from even- 
direction in order to exclude an aneurysm, although m the very rare cases 
in which this causes dysphagia other more characteristic symptoms generattj 
make the diagnosis clear. Occasionally a growth of the msonhagus or 
secondary glands throw a shadow with the X-rays, but this is rarelj o i 
until the symptoms have been present for a considerable time. ' it 1 
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opaque meal the X-rays show the position and length of any narrowing of 
the lumen of the oesophagus, the degree of dilatation above the obstruction 
and the amount of obstruction, but the latter may be in part caused by 
spasm. In the earliest stages, when the lumen is not much reduced, the semi- 
fluid opaque meal may pass down without revealing any abnormality. Some 
ordinary food which is known to cause pain or difficulty should then be 
swallowed with the opaque fluid ; spasm is induced and the position and 
extent of the growth can be clearly recognised. 

The diagnosis of a growth from achalasia of the cardia has already been 
considered (p. 578). The presence of hard glands in the neck makes the 
diagnosis of cancer extremely probable. In the rare cases in which the 
history and the X-rays leave the diagnosis in doubt, and especially in early 
cases, an examination should be made with the cesophagoscope, by means 
of which the nature of the obstruction can generally be recognised, and a 
fragment removed for biopsy, though failure to detect malignant disease in 
the excised fragment does not exclude the possibility of cancer. 

There may be considerable difficulty in diagnosing between an epithe- 
lioma of the lower end of the oesophagus, which spreads upwards, but very 
rarely downwards into the stomach, and a primary carcinoma of the fundus 
of the stomach, which almost invariably involves the cardiac orifice sooner 
or later. With the former the dysphagia is the first symptom; with the 
latter anorexia, pain after food, loss of weight and strength, vomiting and 
increasing pallor may appear before the dysphagia, but this is not always 
the case, as dysphagia may be the only symptom. When the tumour is gastric 
in origin the X-rays show a filling defect, together with irregularity of the 
folds of mucous membrane and encroachment on the transparent arc which 
, is normally formed by the gas in the fundus, and sooner or later a mass can 
be felt high up under the left costal margin. 

Prognosis. — Death occurs between 2£ months and 2£ years after the 
onset of symptoms, the most common period being between 6 and 12 months. 
It is most frequently due to broncho-pneumonia, exhaustion from starvation 
being the next most common cause. 

Treatment. — The radical treatment of cancer of the oesophagus by 
excision of the growth has in the past very rarely been successful. Recent 
improvements in the technique of thoracic surgery have resulted in the 
successful removal of a steadily increasing number of growths of the middle 
and lower end of the oesophagus. As the diagnosis in the early stages when 
the growth is still quite small and localised should be quite easy, the prospects 
of radical surgery should continue to improve. Though I have not seen 
any cases which could be regarded as cured, dysphagia has completely dis- 
appeared and the patient has been able to eat ordinary food and lead an 
active life for many months. Two different methods may be tried, and in 
some cases when the symptoms return after one the other can be safely 
used. The first is by means of maximal doses of deep X-rays given from 
different angles. The usual dosage is much too small, but when only just 
insufficient to produce anaemia and burning of the skin is given, rapid im- 
provement follows. The other method is by the direct implantation of radon 
seeds through an cesophagoscope. When the growth is so long that the lower 
end cannot be reached, additional seeds can be implanted from below through 
an oesophagoscope introduced through an opening in the stomach. 
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With modern surgery and the modern forms of radiotherapy it is nnw 

Xt y a nCCeSSa f^ to inSCrfc tubM ’ - bu , fc if obstruction ^ the middle ofthe 
phagus cannot be overcome, a spiral metal tube should bo introduced thmuch 
an oesophagoscope, if necessary after preliminary dilatation of the stricture bv 
bougies. Its lower end reaches beyond the growth, whilst the upper funnel- 
shaped end rests on its proximal margin. The tube can be left in situ until 
the end, but it sometimes leads to so much dilatation that it passes through 
tne obstruction and is expelled per anutn. 

So long as any obstruction is present the food should be semi-fluid or 
fluid, and should be taken in small quantities at frequent intervals. Some 
patients arc able to swallow raw eggs whole. As large a dose of atropine as 
possible short of producing unpleasant symptoms given half an hour before 
each feed and a dessertspoonful of olive oil just before often help its passage 
through the stricture. ° 

Gastrostomy is required only in the comparatively rare cases in which 
Biidden complete obstruction occurs in inoperable cases before there has been 
time for radiotherapy to be applied, and a tube cannot be introduced owing to 
the growth being at the upper or lower extremity of the oesophagus. 

Ar.Trrun Hurst. 


DISEASES OF THE STOMACH 


INTRODUCTION 

I. FUNCTIONS OF THE STOMACH 

(a) Digestion . — The pepsin of the gastric juice digests proteins in the 
presence of free hydrochloric acid. Its activity rapidly falls when the amount 
of free acid present sinks below O08 per cent, until it finally ceases in 
complete achlorhydria, even if hydrochlorio acid is still present in organic 
combination. In spite of this digestion of proteins remains unimpaired in 
achlorhydria, as the trypsin of the pancreatic juice is capable by itself of 
digesting all the proteins consumed in ordinary meals. An increase in the 
free hydrochloric acid above the average normal does not lead to any increase 

in peptic activity. , . , . , . . . 

(b) Protection ofthe small intestine from injury .— An important function of 

the stomach is to protect the small intestine from thermal, chemical and 
mechanical irritants. Very hot and very cold food and drink are brought to 
the body temperature ; the gastric juice dilutes chemical irritants, such as 
alcohol/and softens hard particles, and the churning movements in the 
prepyloric region break up lumps of insufiiciently chewed foo . ; 

time the stomach attempts to protect its own mucous membrane f om 
damage by secreting mucus in response to stimulation 3 c 1 4 

mechanical irritants, . 

(e) The antiseptic aci'l barrier ofthe stomach.— The free hidrochlonc acid 
of the gastric juice is a very efficient germicide and rapidly dc? roja p 
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cocci swallowed from the mouth, throat and nose, as well as organisms 
present in contaminated food and drink, such as those of typhoid fever and 
bacillary and amoebic dysentery. It also helps to keep the reaction of the 
small intestine at a level which prevents its invasion by B. coli from the lower 
leum and colon. 

(d) Influence on the blood and spinal cord . — The gastric juice contains an 
enzyme, hcemopoietin, the “ intrinsic factor ” of Castle, which acts on some- 
thing present in protein food, the “ extrinsic factor,” to produce a substance 
which is stored m the liver and is the normal stimulant for the formation 
of red corpuscles by the bone marrow. It is produced by the glands of the 
body of the stomach, the chief and parietal (oxyntic) cells of which secrete 
pepsin and hydrochloric acid respectively. The gastric juice also contains an 
enzyme, neuropoietin, which is produced by the same glands and acts in the 
same way as hsemopoietin to form a substance which is essential for the 
nutrition of the central nervous system. 

The presence of free hydrochloric acid helps the conversion of the iron 
contained in food into a form in which it is easily absorbed so as to become 
available for the production of haemoglobin. 

n. GASTRIC DIATHESES 

The anatomy and physiology of the stomach of 80 per cent, of healthy 
people are so well adjusted to the exigencies of ordinary life that they are 
likely to reach old age without ever suffering from any chronic gastric dis- 
order. Of the remaining 20 per cent, approximately one-half are bom with 
a hypersthenic gastric diathesis, and most of the other half are born with a 
hyposthenic gastric diathesis, both of which are often familial. The former 
have hyperchlorhydria, which is often, though not invariably, associated 
with a short, high, rapidly emptying stomach. The latter have hypochlor- 
hydria, which iB generally associated with a long, low, slowly emptying 
stomach. Both constitutions are compatible with perfect health, but under 
unfavourable conditions each predisposes to the development of special 
symptoms and special organic diseases. The hypersthenic stomach is capable 
of secreting very little mucus compared with the hyposthenic stomach, whether 
in response to mechanical, thermal and chemical irritants or as a result of 
gastritis. 

Complete achlorhydria is present in about 3-5 per cent, of healthy children 
and young adult8 of both sexes, but it is still uncertain whether this is con- 
genital and a result of an inborn error of secretion — a true constitutional 
achylia, or whether it is acquired as a sequel of gastro-enteritis or some 
general infection in infants or young children with an extreme degree of 
constitutional hypochlorhydria. 


HI. CAUSES OF GASTRIC DISORDERS 
A. — Organic 

(i) Mechanical, chemical and thermal irritants . — The mouth acts as the 
first line of defence in protecting the alimentary tract from damage by 
swallowed irritants. Food and drink are brought to the body temperature. 
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chemical irritants are diluted, lumps of food are broken «n l,r 
!? mt,matc '{ "*’■ saliva, which softens hard partfclcs aml cMs 

r “ e “ ’" tt / man with e ood and suffleiont tcctf So fakes 

the trouble to use them and avoids grossly indigestible food and excess of 
alcohol, need not swallow anything until its thermal, chemical and mechanical 
properties have been so altered that it will cause no irritation when it comes 
into contact with the gastric mucous membrane. But many people bolt 
their food before it has been thoroughly masticated, whilst others have 
insufficient teeth and inadequate dentures, with the result that the stomach 
is daily subjected to mechanical, chemical and thermal irritants. It is also 
often damaged by excessive indulgence in alcohol, and especially by taking 
sherry cocktails and spirits whilst fasting, when even a small quantity acts 
as an irritant. Strong tea and coffee, mustard, pepper, curry, pickles, raw 
or insufficiently cooked coarse vegetables, and tough meat may have the same 
effect. The stomach is frequently irritated by the unconscious swallowing 
of the “ juice ” of tobacco smoked in excess, especially when the stomach 
is empty. Many people injure their gastric mucous membrane by taking 
drugs, often quite needlessly, for supposed constipation, rheumatism, and 
other self-diagnosed complaints, quite apart from those used in the treatment 
of definite chronic maladies, such as aspirin, bromides, iodides, digitalis, 
mercury, creosote and quinine. The contents of the duodenum act as irritants 
when introduced into the stomach ; gastritis is consequently a frequent 
sequel of gastro-jejunostomy and partial gastrectomy. 

I have already described how the stomach acts as a second line of defence 
for protecting the small intestine from mechanical and chemical irritation. 
But it is itself liable to suffer in the attempt in Bpite of the mucus it secretes 
with the object of protecting itself from damage, especially if the first line 
of defence is deficient owing to bolting of food or inadequate teeth. In the 
80 per cent, of people with an average type of stomach it generally proves 
successful. In the 10 per cent, with constitutional hypochlorhydria and 
achylia the second line of defence is deficient ; they are consequently very 
likely to develop gastritis and in most cases the hypochlorhydria sooner or 
later gives place to achlorhydria. In the 10 per cent, with hyperchlorhydria 
there is ample protection against mechanical irritants, and also against 
chemical irritants if taken when the stomach is full. But ns hyperchlorhydria 
is generally associated with rapid evacuation, tlm stomach is empty for a 
much larger proportion of the day and night than in the average individual, 
so that there is more opportunity for the mucous membrane to be damaged 
by alcohol, tobacco and drugs. When gastritis has once developed m an 
individual with constitutional hyperchlorhydria, the abnormally vulnerable 
mucous membrane is likely to be further irritated by the excessive acidity 
of the gastric juice, which is completely without effect on the normal gastric 

mucous membrane. . „ , , , ... 

(ii) Infection . — Infected material is constantly swallowed by people with 
pyorrhoea alveolaris, infected tonsils, chronic pharyngitis and «nusitis, and 
by children with adenoids. In achlorhydria the antiseptic acid barr er of 
the stomach is lost, and streptococci from the mouth invade the stomach and 
irritant toxins are likely to form in the gastric contents. V hen gastric 
juice is secreted in normal or excessivo quantities, and even n hen l is * 
in hypochlorhydria, swallowed bacteria are rapidly dcstroye . 



CAUSES OF GASTRIC DISORDERS 


591 


hyperchlorhydria is associated with a rapidly emptying stomach, the uncon- 
scious swallowing of infected material from the mouth, nose and throat 
may infect an erosion or ulcer of the gastric or duodenal mucous membrane 
during the many hours in which it is not protected by the presence of gastric 
juice. 

(iii) Hematogenous irritants . — Many acute infections may be accompanied 
by acute gastritis, which is often followed by chronic gastritis. The gastritis 
is due mainly to the direct action of bacterial toxins conveyed in the blood 
to the gastric mucous membrane, which perhaps makes an attempt to excrete 
them. Possibly the toxins produced in the body tissues themselves in acute 
infections may be in part responsible, just as the toxins of uraemia and those 
produced in the skin in extensive burns may cause gastro-duodenitis and acute 
ulcers. The abdominal symptoms in gastric influenza are the result of acute 
dastritis, and acute ulcers and erosions are common in the stomach and 
guodenum in fatal cases of a great variety of infections. 

The causes of gastritis are so numerous and so common that few people 
can pass through Hfe without being subjected to one or more of them. The 
80 per cent, of individuals with the average normal stomach are so well 
protected that they are less liable to develop gastritis as a result of these 
insults, but probably few of those with constitutional hyperchlorhydria and 
constitutional hypochlorhydria escape. 

B.— FUNCTIONAL 

Exhaustion from physical or mental overwork, insufficient sleep, prolonged 
residence in the tropics, insufficient food, and from the toxaemia of chronic in- 
fections, such as phthisis, and acute infections, such as influenza, has a depres- 
sing effect on all bodily fhnetions and at the same time it tends to increase the 
irritability of the visceral nervous system. This faiblesse irritable gives 
rise to symptoms in an organ, the physiological and anatomical functions 
of which are less efficient than the average. Consequently it is only individuals 
with the hypersthenic and hyposthenic gastric diatheses who are likely to 
develop gastric symptoms as a result of exhaustion. Their symptoms are 
then very similar in character to those produced by the organic diseases which 
may be associated with these diatheses. 

Anger, resentment and anxiety give rise to increased motor and secretory 
activity of the stomach with congestion of the mucous membrane. They are 
therefore likely to give rise to gastric symptoms in the predisposed. They 
may also be important factors in the actual development of organic diseases, 
especially gastric and duodenal ulcer. Anxiety is a common cause of recur- 
rences and of the sudden increased activity of ulceration which may result in 
haemorrhage or perforation. 


G. — Reflex 

Disorders of other abdominal organs may give rise to reflex gastric 
symptoms in individuals with the hypersthenic gastric diathesis and, less 
frequently, in those with the hyposthenic gastric diathesis. Thus chronic 
cholecystitis, recurrent subacute appendicitis, and diseases of the colon and 
urinary track may give rise to reflex gastric symptoms. 
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IV. EFFECT OF GASTRITIS ON GASTRIC SECRETION 

The functional activity of an organ is always reduced when it is inflamed 
At the onset of acute gastritis no gastric juice is secreted. In chronic gastritis 
the secretion is reduced to an extent which varies with the severity and the 
duration of the inflammation, the actual amount of free acid present in the 
stomach in a test-meal depending upon the constitutional type of stomach 
in each individual. Thus, the hyperchlorhydria of people with the 
hypersthenic gastric diathesis becomes less extreme or may be replaced 
by a normal curve of acidity or even, in exceptional cases, by hypochlorhydria. 
This is well seen in the gastritis accompanying chronic ulcer : when modicai 
treatment has resulted in the healing of the ulcer and the disappearance 
of the gastritis, the acidity is almost always higher than it was before. 

The hypochlorhydria of individuals with the hyposlhcnic gastric 
diathesis is in most cases eventually replaced by complete achlorhydria, 
which can generally be overcome by treatment (p. C16). The reduction in 
acidity in these cases is mainly due, as it is in hyperchlorhydria, to the effect 
of the inflammation on the activity of the secreting glands, but it is increased 
as a result of the excessive secretion of mucus which accompanies the inflam- 
mation. The mucus acts partly by its mechanical action in blocking the 
mouths of the secreting tubules and partly by its chemical action in combining 
with some of the free acid. The neutralising effect is, however, slight and due 
almost entirely to the sodium bicarbonate it contains and not to its own 
buffer action, as it almost completely disappears after the salt has been 
separated by dialysis. When free acid docs not return as a result of treatment, 
the gastritis has presumably led to a profound degree of atrophy of the gastric 
mucosa. 

It is clear that gastritis associated with high or normal acidity, so-called 
acid gastritis, is not an early stage of gastritis associated with achlorhydria, 
nor is the former a result of prepyloric gastritis and the latter of fundus 
gastritis. Both arc due to the same causes, the amount of free acid present 
depending upon the constitution of the individual concerned. 


V. RESULTS OF HYPERCHLORHYDRIA 

I have abroad v pointed out that hyperchlorhydria tends to protect the 
stomach from irritation when the first line of defence is inadequate. But the 
deleterious effect of friction on the mucous membrane of the distal half of 
the 6tomach when hard or large pieces of food are swallowed continues, and 
irritation by alcohol, tobacco and drugs may occur during the many hours in 
which the stomach is empty. If even a mild degree of gastritis is produced 
as a result of this, the mere presence of hyperchlorhydria is likely to aggravate 
it, as, although hyperchlorhydria is not itself a pathological cotidiUon, ic 
excessive acidity of the gastric juice is a potential danger, riic 1 , 
mucous membrane is always bathed in gnstrio juice and 13 nei ier t g'-t > -< 
by its pepsin nor irritated by its free hydrochloric acid. After death, »ouc\cr, 
the mucous membrane is rapidly digested. During life local se nc r c 
areas may also undergo digestion, and this may perhaps also occur m 
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in which the circulation is temporarily arrested or very deficient before 
actual necrosis has occurred. As peptic digestion is no more active with 0*3 
per cent., than with 0*08 per cent, free hydrochloric acid, such digestion is 
not specially likely to occur in the presence of hyperchlorhydria. But 
although the living mucous membrane even when abnormally vulnerable 
as a result of gastritis can never imdergo peptic digeston, it is likely to be 
damaged by free hydrochloric acid if present in a strength greater than the 
average. The likelihood of this is still greater when the hyperchlorhydria 
is associated with hypersecretion, as unusually strong acid continues to be 
secreted in the absence of food, which under ordinary conditions dilutes it 
and partially neutralises it. In the extreme forms of constitutional hyper- 
chlorhydria the stomach secretes acid throughout the night, so that undiluted 
gastric juice comes into contact with the mucous membrane of the stomach 
and duodenal bulb for 9 or 10 hours. Moreover, owing to the deficient power 
of secreting mucus, which is a characteristic of the hypersthenic stomach, 
the protection against damage afforded by a layer of mucus in the hyposthenic 
stomach is absent. In the conditions already described, in which the failure 
of the first line of defence gives rise to chronic gastritis, the excessive acid 
in hyperchlorhydria gives the gastritis certain characteristics whioh are 
' absent from that associated with hypochlorhydria and achlorhydria. Biopsies 
' and gastroscopic investigations have shown that it is very frequently associated 
with minute erosions, some of which may develop into acute ulcers, which 
may in turn become chronic ulcers. The condition may therefore be called 
ulcerative gastritis. When the hyperchlorhydria is associated with the 
rapidly emptying, short, high stomach, which is often a feature of the hyper- 
sthenic gastric diathesis, the duodenal bulb is equally involved, the condition 
thus being one of ulcerative gastro-duodenitis, in which a chronic ulcer is 
most likely to develop in the duodenum. When, on the other hand, the 
hyperchlorhydria is associated with a long, low, slowly emptying stomach, the 
main stress falls upon the stomach : the gastritis is likely to be more severe 
and a gastric ulcer may develop, whilst the duodenum is spared. At the 
same time the gastric stasis leads to more prolonged contact of the entire 
gastric mucous membrane with any irritants it may contain, so that, although 
the distal half of the stomach is still the part most severely inflamed, 
the fundus is more affected than with a rapidly emptying stomach. 
Consequently the power of secreting acid by the fundus glands may be 
directly impaired and their stimulation may be reduced owing to the deficient 
production of the gastric hormone by the antral mucous membrane in response 
to chemical stimulation. In gastric ulcer the hyperchlorhydria which is at 
first present thus tends to be more or less reduced, and in very chronic cases 
hypochlorhydria, and in rare cases even achlorhydria, may result. With 
treatment, however, the acidity always rises, though sufficient permanent 
damage may have taken place to prevent a return to the original hyper- 
chlorhydria. 

Owing to the familial incidence of the hypersthenic gastric diathesis, it is 
common for gastric or duodenal ulcers to occur in several members of the 
same family. 

Chronic gastric or duodenal ulcers or scars of such ulcers are found in 
about 10 per cent, of all autopsies, this being also approximately the number 
of healthy young adults with hyperchlorhydria. It would appear, therefore, 
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that an individual with the hypersthenic gastric diathesis is almost certain 
sooner or later to develop an ulcer. It is true that hyperchlorhydria may 
no longer be present when a test-meal is given, especially in the case of a 
gastric ulcer, but it was probably present when the ulcer first formed, perhaps 
many years earlier, and has since been masked by the coexistent chronic 
gastritis. 


VI. RESULTS OF HYPOCHLORHYDRIA AND ACHLORHYDRIA 

The incidence of achlorhydria among healthy people rises from 4 per 
cent, at the age of 20, to 8 per cent, in the 30-39 period, and 12 per cent, 
in the 40-19 period, but in the next three decades taken together there is 
a further rise of only about 4 per cent. It can thus be concluded that all 
or very nearly all of the individuals with the hyposthenic gastric diathesis 
ns well ns a few with normal acidity eventually develop achlorhydria as a 
result of gastritis. 

Gastritis with achlorhydria generally gives rise to no gastric symptoms, 
though it may occasionally produce a mild form of chronic indigestion, and 
it is n not uncommon cause of nausea. 

In achlorhydria the excess of mucus is a poor substitute for gnstric juice, 
and the consequent loss of the second line of defence leads to irritation of 
the smnll intestine, so that duodenitis and enteritis develop in addition to 
the gastritis. The mechanical and chemical irritation of the intestines 
explains why achlorhydria is a common cause of chronic and recurrent 
diarrhoea. 

Swallowed bacteria flourish in the alkaline contents of the stomach and 
pass into the duodenum, which is normally sterile, but now swarms with 
bacteria. The increased alkalinity of the intestinnl contents allows bacteria 
which arc normally confined to the colon to ascend the small intestine as far 
ns the duodenum and stomach, both of which contain colon bacilli from the 
large intestine even more frequently than streptococci from the mouth. 

Chronic cholecystitis is generally a result of a B. coli infection, which 
ascends from the duodenum by way of the common bile duct and cystic 
duct to the gall-bladder. This is especially likely to occur when achlorhydria 
is present. As gall-stones are generally secondary to cholecystitis, it is not 
surprising that achlorhydria occurs in about 50 per cent, of cases. 

Achlorhydria is also a very important predisposing cause of intestinal 
infections, such ns typhoid and paratyphoid fever, bacillary and amoebic 
dysentery and cholera, the organisms of which are rapidly destroyed by the 
normal gastric juice, and its presence is therefore a constant source of danger 
in individuals residing in tropical countries. 

The toxaunin which follows the intestinal infection resulting from achlor- 
hydria is one factor in about 35 per cent, of cases of rheumatoid arthritis 
and in roinc cases of asthma, skin diseases nnd other conditions associated 
with allergy, especially in children. Flushing of the face during meals is 
common in achlorhydria, nnd achlorhydria or hypochlorhydria is generally 
present in rosacea. 
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Vn. EFFECTS OF GASTRITIS ON HEMATOPOIESIS AND THE 
NUTRITION OF THE CENTRAL NERVOUS SYSTEM 

The absence of free acid from the gastric contents in achlorhydric chronic 
gastritis and the enteritis with which it is often associated may interfere with 
the assimilation of the iron in food, so that in individuals who take a diet, 
in which there is only just enough iron for the needs of the body under the 
most favourable conditions, a simple achlorhydric anremia develops, which 
differs from pernicious anaemia in occurring almost exclusively in women 
and in being curable by large doses of iron, whilst liver is without effect. 

Achlorhydria is found in about 99 per cent, of cases of pernicious anaemia 
and of subacute combined degeneration of the spinal cord, though it is not 
the actual cause of it, the absence of hydrochloric acid from the gastric 
secretion being associated with the absence of the hremopoictin and neuro- 
poietiti, required for the production of the natural stimulant of hematopoiesis, 
and of the substance required for the normnl nutrition of the central nervous 
system respectively. The gastritis is the primary condition ; there is con- 
sequently often a history of chronic diarrhoea or other symptoms to 
which it hns given rise dating from months or years before the onset 
of anaemia or nervous symptoms, and in several eases the achlorhydria 
has been known to exist during this time. The frequent occurrence of per- 
nicious anremia and subacute combined degeneration of the cord in more than 
one member of a family is due to the familial occurrence of constitutional 
achylia gastrica and hypochlorhydria, which may depend upon a primary 
atrophy of the gastric mucosa. Moreover, achylia is often present without 
any abnormality of the blood or central nervous system in relatives of patients 
with these diseases. 

The first function of the gastric mucous membrane to suffer in gastritis 
is the secretion of hydrochloric acid. Consequently in the majority of 
eases of achlorhydria pepsin is still secreted in normal quantity, the secretion 
of mucus is actually increased, and the production of hiemopoictin and 
neuropoictin is unimpaired. If the exciting cause of the gastritis continues 
to be at work when complete achlorhydria has developed, the gastritis 
becomes progressively more severe. After a time the damage to tho secreting 
tubules is so severe that they can never recover their power of secreting 
acid, even if all active inflammation ceases, and at the same time the secretion 
of pepsin becomes more or less impaired. The mucus-secreting colls take 
part in the general atrophic changes of tho mucous membrane, so that mucus 
disappears from the test-meal. In this advanced stage of gastritis the pro- 
duction of the intrinsic factors required for the normal activity of the bone- 
marrow and nutrition of the central nervous system, hsemopoietin and 
neuropoictin, may ceased to be formed, and pernicious anremia or subacute 
combined degeneration of the cord develops. In a small number of cases 
this function of the mucous membrane is impaired at an earlier stage ; thus 
in three of my cases of pernicious anremia the secretion of free acid returned 
as a result of treatment of the gastritis, and in 1 per cent, of cases pernicious 
anremia and subacute combined degeneration of the cord develop whilst free 
hydrochloric acid is still being secreted. 

The hrematopoietic and neurotrophic functions of tho gastric mucous 
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membrane are occasionally destroyed suddenly by an exceptionally severe 
attack of acute gastritis, the symptoms dating from an attack of food 
poisoning or an acute infection. Complete and partial gastrectomy, and very 
rarely the gastritis following gastro-j ej unostomy, may have the same effect. 


EXAMINATION OF THE STOMACH 
I. Motor Functions 

(c) Size, shape and position . — Inspection of the abdomen may reveal 
the ou tlin e of the stomach in thin patients, especially if pyloric obstruction 
has led to excessive peristalsis. By palpation under similar circumstances 
the lower border of the stomach can often be felt. Palpation may also 
reveal the presence of a tumour, the size, shape, position and mobility, of 
which should be estimated. Percussion may give some idea as to the quantity 
of gas in the stomach, but it cannot help in the determination of its size, 
shape or position. Auscultatory percussion and friction have been shown 
by means of the X-rays to be quite valueless for examining the Btomach. 

The size, shape and position of the stomach can be readily and accurately 
determined, both in the vertical and horizontal position, by means of the 
X-rays after a meal of strained gruel containing 4 ounces of barium Bulphate. 
By palpation during the screen examination its mobility can be investigated 
and areas of tenderness recognised. 

(6) Tone . — Splashing and succussion can be obtained in an individual 
with relaxed abdominal muscles and a stomach with normal tone. They 
give no information as to the presence of deficient tone. 

Owing to the adaptation of the stomach to the volume of its contents, 
there is little difference in the upper level of the semi-fluid chyme as seen with 
the X-rays in the erect position whether the volume is 5 ounces or 2 pints, 
and the greater curvature is only slightly depressed as the stomach is 
gradually filled. When the stomach is hypotonic, this adaptation to the 
volume of its contents does not occur ; the food drops to the most dependent 

E art, the upper level of the contents slowly rising and the greater curvature 
ecoming more dependent as the volume increases. It is important to dis- 
tinguish this condition from the distension without hypotonus caused by- the 
constant presence of fluid or fluid and food in the stomach when the pylorus 
is obstructed. The opaque meal then appears to fall to the bottom of a large 
stomach, but closer investigation shows that it is really falling through a 
large quantity of fluid already present in the stomach, the upper limit of 
which can be. recognised at the normal distance below the diaphragm. If 
the examination is repeated after emptying the stomach by means of a 
stomach tube, its tone and size are found to be normal. 

(c) Peristalsis , — In unusually thin women normal peristalsis is occasionally 
visible, but in the majority of cases the presence of visible peristalsis indicates 
organic pyloric obstruction. The patient should be examined with a strong 
side-light soon after a meal or drinking half a pint of fluid. In doubtful cases 
peristalsis can be rendered more obvious by massage. 

In pyloric obstruction the peristaltic waves can be seen with the X-rays 
to arise w the fundus instead of in the centre of the stomach and to be unusu- 
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ally deep at a period considerably earlier than that in which they become 
visible through the abdominal wail. Reversed peristalsis generally indicates 
organic pyloric obstruction, but I have seen it in cases of lesser curvature 
ulcer with gastric stasis but no obstruction. Irregular peristalsis, and especi- 
ally peristalsis which begins in the normal position but disappears and perhaps 
reappears as it passes along the greater curvature before the pylorus is 
reached, is very suggestive of malignant infiltration. 

(d) Rate of evacuation . — If splashing can be produced by palpation over 
the stomach at a time when it should be empty, gastric stasis is probably 
present. But there are so many possible fallacies that this is of very little 
value compared with the accurate results obtained with the stomach tube and 
X-rays. Nothing should be eaten or drunk during the 12 hours preceding a 
test-meal. The stomach should be completely emptied after the tube has been 
swallowed before the meal is given. In normal individuals it is uncommon 
for more than 25 c.c. of colourless or bile-stained gastric juice to be found ; 
the reaction for starch is negative, no gross food residue is present, and even 
microscopically no meat fibres and only occasionally a little vegetable debris, 
together with a few leucocytes and bacteria derived from the mouth, are seen. 
In chronic gastritis a small quantity of thick alkaline fluid, consisting of 
gastric mucus with swallowed saliva and pharyngeal and oesophageal secre- 
tion, is present. In the continuous secretion which results from an ulcer 
near the pylorus, even in the absence of organic obstruction, a varying 
quantity of very acid fluid without any food residue is found. When an 
ulcer has led to organic obstruction, starch granules and vegetable debris, 
but no meat fibres, are present, in addition to some acid fluid containing 
starch ; the quantity of fluid is much increased if the ulcer is still active, 
as hypersecretion then occurs in addition to stasis. In malignant obstruction 
the gastric contents are thicker and contain debris of both vegetable and 
animal food ; free hydrochloric acid is absent, and lactic acid, together with 
many bacteria, are present. 

If all the starch has disappeared in less than three hours, no organic 
obstruction can be present. If starch is still present in the three-hour fraction, 
gastric stasis is present, and the volume of fluid evacuated from the stomach 
gives some indication of its severity. 

Careful examination with the X-rays before the opaque meal is given may 
show that a considerable quantity of fluid is present in the fasting stomach ; 
its upper horizontal level can be seen under the gas in the fundus, and splash- 
ing can be observed if the patient shakes himself. If the shadow of the 
stomach is still visible 6 hours after a barium meal, nothing having been 
taken in the interval, stasis is present ; after 9 hours it is probably, after 
12 hours it is almost certainly, due to pyloric obstruction. 

It is important to remember' in connection with both the test-meal and the 
X-rays that if the patient has a severe headache at the time, any delay in 
evacuation may be due to the complete cessation of peristalsis which occurs 
luring an attack of migraine. 

II. Chemical Functions 

The chemical functions of the stomach can be adequately investigated only 
by means of a test-meal. The old-fashioned test-breakfast is less satisfactory 
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than the modern fractional test-meal, which provides information respecting 
the quantity and character of the resting- juice and post-prandial secretion, the 
secretory response throughout the period of gastric digestion, the secretion 
of mucus, the regurgitation of bile and duodenal contents. The patient, 
who should have taken no food since the previous night, swallows the tube 
(the best form being Ryle’s modification of that introduced by Binhorn) 
in the morning. The resting-juice is withdrawn and measured, its bile and 
mucus content noted, and the free and total acidity determined ; the presence 
of gross food residue or a positive starch reaction is diagnostic of pyloric 
obstruction. After withdrawal of the resting-juice the patient drinks one 
pint of oatmeal gruel, and small specimens of gastric contents are withdrawn 
with a syringe at intervals of a quarter of an hour until the stomach is empty. 
If starch is still present at the end of three hours the stomach is emptied, the 
volume obtained is measured, and the tube is withdrawn. The free and total 
acidity in each specimen is estimated. Topfer solution and phenolphthalein 
being the respective indicators customarily employed. The time of disappear- 
ance of the starch, which may precede complete emptying, is determined by 
adding iodine to the successive samples. The free and total acidity are 
plotted as curves upon a chart. 

Microscopical examination of the resting- juice may reveal the presence of 
red corpuscles. The discovery of leucocytes is of importance only if their 
number is obviously in excess of the number present in a specimen of spittle 
obtained at the same time, or if they reappear without squamous epithelial 
cells half an hour after thorough lavage. True excess of leucocytes indicates 
the presence of severe gastritis or carcinoma. When the resting-juice or some 
or all of the fractions of a test-meal are pink or red owing to the presence of 
blood, a carcinoma is probably present, though a chronic gastric ulcer is a 
possible cause especially if there has been a recent haemorrhage. Specks of 
blood in otherwise blood-free specimens may be due to accidental contamina- 
tion, but more frequently they indicate an abnormal vulnerability of the 
mucous membrane such as is present in chronic gastritis. 

III. Gastroscopy 

The introduction of the flexible gastroscope has removed the dangers 
from gastroscopy. The instrument can be passed without difficulty in a 
patient who has been prepared by a preliminary injection of morphine and 
anaesthetising his pharynx. All parts of the gastric mucous membrane can 
be inspected with the exception of the fundus and the lesser curvature of 
the pyloric vestibule. 

The chief value of gastroscopy is in the recognition of the different forms 
of gastritis and of erosions and acute and subacute ulcers, which may cause 
haemorrhage, but are never recognisable with the X-rays. It is often helpful 
in diagnosing the cause of post-operative symptoms when radiology has 
failed to show anything abnormal, and it affords the only reliable evidence of 
complete healing of a gastric ulcer (p. 593). It occasionally affords valuable 
sim T^l ear ^ dmguosis of cancer and of malignant degeneration of a 

lhe interpretation of gastroscopic observations is often very difficult, 
lposj and post-mortem examination of the mucosa previously observed 
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with the gastroscope show that in most cases diagnosed as hypertrophic 
gastritis no hypertrophy is actually present. This is probably due to the 
difficulty in distinguishing the temporary congestion induced by the patient’s 
fear of the examination from permanent hypertrophy. Contrary to the 
opinion expressed by many gastroscopists hypertrophic gastritis is in fact 
a rare condition. 

Arthur Hurst. 


. FUNCTIONAL DISORDERS OF THE STOMACH 

HYPOTONUS : ATONIC DILATATION 

The diagnosis of atonic dilatation of the stomach, which is still frequently 
made, is a survival from pre-radiological days, when it was supposed to be a 
common sequel of acute infections, malnutrition and neurasthenia. In a 
hundred consecutive cases of abdominal disorders examined with the X-rays 
hypotonus was present in six, and in only one of these, in which it was asso- 
ciated with an unusually long stomach, did it have any direct or indirect 
connection with the symptoms. In no case was it associated with infections, 
neurasthenia or malnutrition, and in all but one of 15 cases of extreme wasting 
due to anorexia nervosa (not included in this series) the tone was normal. 
Severe hypotonus never occurs except as a result of exhaustion of the hyper- 
trophied musculature of the stomach in organic pyloric stenosis. 


VOMITING 

AEtiology. — (a) Central Vomiting. — Vomiting is only rarely under the 
control of the will. But a person who has vomited a number of times owing 
to some central, reflex or toxic cause, may suggest to himself that certain 
circumstances will invariably cause him to vomit. The hysterical vomiting 
which results is a common sequel of vomiting due to other causes (p. 608). 

Various emotions, especially those of disgust and fear, may result in 
vomiting, especially in neurotic individuals. It may occur as a result of 
incidents winch subconsciously revive the memory of an emotion which on 
Borne particular occasion caused vomiting. Thus a woman who, on one 
occasion vomited as a result of terror in a railway carriage, subsequently 
vomited whenever she travelled in a train and after a time in any vehicle, 
and even in closed places, such as a church, from which she could not readily 
escape. The vomiting was associated with a vague feeling of fear, but not 
consciously with the incident which was the primary cause. 

Certain organic nervous diseases, such as cerebral tumour and meningitis, 
are frequently accompanied by vomiting, which may also occur in compression 
caused by injury. This is generally due to increased intracranial pressure, 
and in cerebral tumour the relief of intracranial pressure by trephining often 
leads to cessation of vomiting. A mid-cerebellar tumour may give rise to 
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vomiting as a result of direct pressure on the vomiting centre in the floor of 
the fourth ventricle long before any other symptoms develop. . 

The vomiting in migraine is also of central origin. The cyclical vomiting of 
children is generally associated with a family history of migraine and is often 
followed by true migraine in adult life, but biochemical factors may play 
an important part in its pathogenesis, as it is generally controlled by the 
administration of glucose. 

Attacks of vomiting, with or without nausea, but unaccompanied by any 
pain or discomfort in the abdomen, are generally of central origin. This is all 
the more likely to be the case if they are associated with headache. 

(b) Reflex Vomiting. — Vomiting occurs when the gastric mucous 
membrane is irritated by decomposing or contaminated food and various 
inorganic and organic poisons. Over-distension with food, especially if it 
occurs rapidly, as when a big meal is bolted, or if it continues for an abnor- 
mally long period as a result of pyloric obstruction, has the same effect. > In 
all these cases more or less relief to the local symptoms results from vomiting. 

Painful stimulation of any afferent nerves, but particularly those of 
abdominal viscera, such as occurs in gastric ulcer, biliary and renal colic, 
Dietl’s crises, and intestinal obstruction, often causes reflex vomiting. 
Tickling the fauces is an easy means of inducing vomiting. 

Sea-sickness and air-sickness are caused by a reflex arising from excessive 
stimulation of the semicircular canals. The vomiting in diseases of the ear 
in which the semicircular canals are involved, as in Meniere’s syndrome, 
is of similar origin. The vomiting of early pregnancy is probably reflex ; 
when persistent it is, I believe, always hysterical and curable by psycho- 
therapy (p. 608). 

(c) Toxic Vomiting. — Some emetics, such as apomorphine, cause vomiting 
by direct irritation of the vomiting centre. Other emetics, such as warm 
water containing salt and copper and zinc sulphate, act reflexly from the 
stomach and are consequently only effective when they are swallowed, whilst 
tartar emetic, ipecacuanha and general anaesthetics, act in both ways. 

Poisons produced in the body, as in uraemia, hyperthyroidism and Addison’s 
disease, may irritate the vomiting centre. In uraemia, however, the action 
is partly reflex owing to the excretion into the stomach of toxins which 
should be excreted by the kidneys and partly a result of increased intracranial 
pressure. _ The bacterial toxins in acute infections, especially gastric influenza, 
often excite vomiting by their irritant action on the gastric mucous membrane. 
Toxic vomiting differs from central vomiting and some cases of reflex vomiting 
in being almost invariably preceded by nausea. 

The consumption of certain foods to which a predisposed individual is 
sensitised may give rise to attacks of “ abdominal allergy,” in which vomiting 
is often a prominent symptom (vide p. 779). 

Treatment. — The proper treatment of vomiting is to remove the cause. 
When it is the result ol direct irritation of the stomach, complete evacuation 
gives Telief. This can often be effected by tickling the phary nx ox drinking a 
large quantity of warm water containing sodium bicarbonate. When these 
methods fail, a stomach tube may be used. Sea-sickness and air-sickness can 
gcnorail) be prevented by taking 2i grains each of phenacetin and soluble 
imrbnone half an hour before and again shortly after starting on the journey. 
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REGURGITATION, HEARTBURN AND WATERBRASH 

Regurgitation. — Regurgitation of unaltered food mixed with more or 
less saliva occurs with pharyngeal diverticula and in cesophageal obstruction 
resulting from achalasia of the cardia and simple and malignant stricture. 
Regurgitation of small quantities of partially digested food into the pharynx 
and less often into the mouth without effort and without nausea occurs in 
various forms of dyspepsia ; its acidity produces a scalding sensation in 
the pharynx. Regurgitation is frequently associated with flatulence due to 
aerophagy, the unsuccessful efforts to bring up wind when no excess is present 
in the stomach resulting in regurgitation of some of its fluid contents. The 
regurgitation may later give place to vomiting, both the regurgitation and 
vomiting being to a great extent under voluntary control. 

Heartburn. — When the indigestion which gives rise to regurgitation is 
a result of some swallowed irritant such as excess of condiments, alcohol, 
tobacco or drugs, the gastritis, which is the cause of the> indigestion, is 
likely to be associated with cesophagitis. Apart from this, frequent 
regurgitation of acid food through the oesophagus into the pharynx or 
month leads to cesophagitis. In whichever way the oesophagitis is caused, 
the oesophageal mucous membrane, which is normally insensitive to dilute 
hydrochloric acid, becomes sensitive, so that the acid gastric contents 
produce a sensation of burning behind the sternum when regurgitation 
occurs. This burning sensation is known as heartburn, and may occur with 
or without regurgitation into the pharynx and mouth. 

Waterbrash. — Waterbrash may occur in any of the conditions which give 
rise to ptyalism (p. 558), but most commonly with duodenal ulcer. At a 
certain interval after a meal, which varies in different cases, but is fairly con- 
stant for each individual, an uncomfortable sensation of constriction, which 
may amount to severe pain, is felt deeply beneath the lower end of the sternum. 
This may be accompanied by profuse salivation, which is sometimes accom- 
panied by pain in the jaws from the rapid swelling of the parotid glands. 
Relief occurs on bringing up a few mouthfuls of clear fluid, winch is generally 
described by the patient as being like water, though it sometimes contains 
a good deal of mucus. The fluid rises into the mouth with little or no effort 
and without nausea. It comes from the oesophagus and not from the stomach, 
as even when the previous meal was large and finished less than an hour 
before, no food is present in the regurgitated material, which is alkaline in 
reaction and has all the characters of pure saliva. When the flow of saliva is 
excessive, it runs down the oesophagus without the patient’s knowledge 
and without the aid of actual swallowing ; the cardiac sphincter being closed, 
the fluid collects in the lower end of the oesophagus. 

The morning vomiting of alcoholic individuals is the result of a similar 
process, though it is accompanied by more violent vomiting efforts. In this 
case the fluid consists of saliva with a considerable proportion of pharyngeal 
and oesophageal mucus, secreted as a result of chronic pharyngitis and 
oesophagitis. 

Treatment.— No special treatment is required for regurgitation, heart- 
bum and waterbrash beyond that of the primary condition. The momentary 
discomfort caused by regurgitation and heartburn can be overcome by 
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drinking water or sodium bicarbonate solution, or by chewing and then 
swallowing an alkaline tablet. 


ANOREXIA 

Anorexia, or loss of appetite, occurs in a small proportion of cases of 
chronic gastritis and in the majority of cancer of the stomach, in which it 
may be the first symptom, but never in uncomplicated gastric or duodenal 
ulcer. It is common in toxsemic conditions, such as acute fevers and tuber- 
culosis. It is often present when for any reason the tongue is dry or furred. 

ANOREXIA NERVOSA 

^Etiology. — Anorexia nervosa occurs in adolescents and young adults 
of both sexes, but much more commonly in females than males. There is 
rarely any family history of psychoneuroses or psychoses. The anorexia 
is in most cases at first the visceral expression of some emotional disturbance, 
often an unhappy love affair. Sometimes the diet is voluntarily reduced with 
the object of overcoming a real or imaginary tendency to get fat, or on account 
of some fanciful ideas concerning the effect of food in stimulating sexual „ 
activity. Whatever the origin of the condition may be, the restriction of 
food results in the gradual disappearance of the appetite until the patient 
loses all desire for food. After the anorexia has continued for some time its 
origin, which is rarely recognised by the patient without explanation, recedes 
into the background, and it often remains after the psychological difficulties 
which gave rise to it have disappeared. 

The constant presence of amenorrhoea has led to the idea that the condition 
is the result of endocrine disorder. But there is no good evidence for this 
theory, and complete recovery always follows simple psychotherapy without 
accessory treatment of any kind. There is also no justification for confusion 
with Simmonds’s disease, a much less common condition, caused by degenera- 
tion of the anterior lobe of the pituitary gland, generally following childbirth 
with excessive haemorrhage and collapse in older women. It is uninfl uenced 
by psychotherapy, not necessarily associated with either anorexia or emacia- 
tion, but invariably with severe asthenia, loss of axillary and pubic hair, and 
frequently with premature senility, atrophy of the breasts and pallor. 

Symptoms. The patient has a great repugnance for every kind of food, 
and as even small quantities have to be forced down, they give rise to a 
sense of complete repletion and distension and sometimes nausea. He 
may learn to vomit at will, and as he realises that he can overcome his dis- 
comfort by this means, it may occur after every meal. The small intake 
of food leads to increasingly severe constipation, and the aperients used 
for its treatment increase the abdominal discomfort. 

The patient rapidly loses weight and in time becomes extremely emaciated, 
almost all the subcutaneous fat disappearing. At first physical and mental 
activity are unabated, the restless energy and absence of fatigue being in 
sinking contrast with the wasted appearance of the patient, but in the later 
stages the patient becomes weak and lethargic, and finally may lie in bed 

a 1 ! mb or ra ^ e head. In girls amenorrhoea is a constant 
y P , it develops at an early stage and persists for many months after 



NAUSEA 


603 


recovery is complete in all other respects. It is probably of psychical origin 
and not a result of malnutrition, as it develops at an early stage and may 
persist long after the patient has returned to a normal diet. An abnormal 
growth of downy hair is a common symptom ; this is a direct result of mal- 
nutrition, as it is constantly observed in times of famine. No symptoms of 
vitamin deficiency develop even in cases of extreme malnutrition. 

The pulse and temperature are normal. The X-rays show no abnormality 
in the alimentary tract, the constipation being due solely to the insufficient 
quantity of food residue, and gastric secretion is unaffected. The extremities 
and the nose and ears are cold and blue, the skin dry and scaly. The urine 
is normal. 

If proper treatment is not instituted, death may result from inanition, 
extreme atrophy without any organic visceral lesion being found post 
mortem. 

Treatment. — Except in the earliest stages, it is essential to remove the 

S atient from his home surroundings and to allow only infrequent visits from 
is relations. The nature of the symptoms is explained to him, and he is 
made to understand that he can recover and return to his home and to a 
normally active life only when, as a result of eating a proper quantity of 
ordinary food, his weight and strength have returned, and that though this 
may entail some discomfort at first, his appetite is certain to return when 
more food is taken. It is essential to be present during the first meal after 
treatment is begun, and to be prepared to spend a very long time arguing 
over every mouthful until the meal is at last finished. As resistance almost 
invariably breaks down under these conditions, the task of supervising sub- 
sequent meals can be left to a good nurse, who must at first never leave the 
patient, as otherwise food is likely to be hidden or thrown away. The 
patient should from the first day of treatment be given a full diet without 
restrictions of any kind, and should be induced to eat everything he is given. 
With tact, explanation and persuasion this is always possible. The psycho- 
logical origin of the trouble should not be discussed until the patient has 
greatly improved ; even then such discussion is not always necessary, and 
it is rare for anything more than simple psychological explanation without 
any deep analysis to be required. Special diets, organotherapy, including 
gonadotrophic and pituitary hormones, and the use of insulin to stimulate the 
appetite, and the administration of vitamins are of no use in the treatment 
of anorexia nervosa. 


NAUSEA 

Nausea most commonly precedes vomiting and is relieved when the 
stomach is empty. Though primarily a gastric symptom it is often accom- 
panied by malaise, sweating, salivation, and faintness. When associated with 
headache it is generally a result of migraine. Association with vertigo points 
to vesticular disease, as in Meniere’s syndrome and sea-sickness. It may 
occur as an independent symptom in chronic achlorhydric gastritis, chronic 
cholecystitis and in the earliest stage of carcinoma of the stomach. It is 
sometimes the most prominent symptom in early tuberculosis and in the 
first weeks of pregnancy. It may occur in nephritis and infections of the 
urinary tract, and in men it may result from prostatic disease ; in these 
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conditions it is generally an indication of the onset of ursemia, of which it 
may be the first symptom. All these possibilities should be excluded before 
regarding it as of nervous origin, but there is no doubt that it is occasionally 
an hysterical symptom and due to the perpetuation by auto-suggestion of 
nausea which originally resulted from the emotion of disgust, although the 
actual exci ting incident may have been forgotten. In such cases the nausea 
often serves the subconscious purpose of providing the patient with a means 
of escape from some difficult situation or uncongenial occupation. Whatever 
its cause, but especially when it is nervous in origin, nausea is increased by- 
anxiety and depressing emotions, and is less troublesome when the mind is 
fully occupied. 

Nausea may be constant or periodic. It may be specially associated 
with the consumption of fatty food or less frequently of meat, but it is often 
quite independent of the kind or nature of the food taken. The patient 
may wake up with severe nausea, which makes it difficult for him to eat 
any breakfast. He often thinks it is due to some disease of the stomach, 
and he consequently reduces the amount of food he takes ; severe loss of 
weight may result. 

Experimentally it has been shown that stimuli which cause nausea lead 
to interruption of peristalsis with diminished muscular tone, diminished 
secretion of hydrochloric acid, increased secretion of mucus, and pallor of 
the gastric mucous membrane, together with salivation, sweating, and tachy- 
cardia followed by bradycardia. The moter changes are not a result of the 
nausea, as they precede its development and occur by themselves with stimuli 
too small to cause nausea. They are an important factor in its production, 
as when they are prevented by the injection of prostigmine no nausea develops. 


GASTRIC FLATULENCE : AEROPHAGY 

Flatulence, or the presence of excess of gas, may occur simultaneously 
in the stomach and the intestine, but in many cases it is confined to the 
stomach or to some part of the intestines. 

ALtiology. — Gastric flatulence may be caused by (a) excessive production 
of gas by fermentation or putrefaction ; (&) the introduction of excess of air 
by aerophagy ; (c) deficient absorption ; (cl) deficient elimination. 

(а) Achlorhydria may be associated with the formation of a small quantity 
of gas by bacterial activity, but this is very rarely sufficient to cause dis- 
comfort. In pyloric carcinoma, achlorhydria is associated with severe 
gastric stasis, and a considerable excess of foul gas may be produced. 

(б) Aerophagy is the commonest cause of flatulence. It is often associated 
with functional dyspepsia, but it is equally common in organic diseases, 
especially cholecystitis and less frequently gastric and duodenal ulcer, and 
the pain in angina pectoris frequently causes aerophagy. The patient feels 
discomfort in the stomach, which he thinks is due to “ wind,” and which he 
imagines he can “ disperse ” by eructation. As there is really no excess of 
gas present, the attempt proves unsuccessful and results in the swallowing of 
air. After half a dozen or more attempts have been made without success, 
air emg swallowed on each occasion, the stomach becomes distended with air, 
w uc is noisily expelled. The excessive salivation, which often occurs in 
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gastric disorders associated with hyperchlorhydria, and in septic conditions 
of the mouth and naso-pharynx, also leads to flatulence, as air is swallowed 
with each mouthful of saliva. The severest cases of aerophagy occur inde- 
pendently of dyspepsia in intensely neurotic women ; the symptom is then 
hysterical. A little saliva with a large quantity of air is swallowed until the 
stomach is distended, when it is noisily pumped backwards and forwards 
between the stomach and oesophagus by spasmodic movements of the dia- 
phragm, and is periodically expelled with a loud report. 

(c) In the portal obstruction of cirrhosis of the liver, congestive heart 
failure, and chronic bronchitis and asthma, swallowed air and the gases 
produced by fermentation are insufficiently absorbed and flatulence results. 

(d) In rare cases a valvular mechanism is set up at the cardia, whoch does 
not impede swallowing but prevents the passage of gas in the opposite direc- 
tion. This aerogaslrie bloquee may result from spasm of the lower end of 
the oesophagus associated with an oesophageal ulcer, or from a kink caused 
by the dislocation of the stomach from the pressure of a distended splenic 
flexure in intestinal carbohydrate flatulence or a distended pelvic colon in 
megacolon. An enormous quantity of gas may collect in the stomach, the 
distension of which causes great pain, which is relieved by lying down, when 
the gas passes on into the duodenum, or instantaneously by the passage of 
a stomach tube. 

Symptoms. — Gastric flatulence gives rise to a sensation of fullness in the 
epigastrium, which may extend under the left costal margin. The accumu- 
lation of gas in the stomach pushes up the diaphragm; this may cause 
palpitation and attacks of dyspnoea in individuals who are predisposed by 
such conditions as asthma and cardiac weakness. Flatulence may also be 
the immediate cause of an attack of true angina pectoris, though more fre- 
quently the angina is the cause of the aerophagy. 

Diagnosis. — When a patient complains of “ flatulence,” it is first neces- 
sary to ascertain whether excess of gas is really present. This can be done 
most readily and accurately by means of X-rays, as it is often difficult to 
distinguish by percussion whether an accumulation of gas is in the stomach 
or in the splenic flexure of the colon. 

Pseudo-flatulence is generally due to the patient misinterpreting the 
sensation of fullness which is caused by the increased intragastric pressure 
produced by sudden distension of the stomach, especially if it is of the short, 
high form, with excess of food and drink which have been too rapidly con- 
sumed. There is no abdominal swelling or increase in gastric resonance, and 
the patient is unable to bring up any gas, but the condition is often compli- 
cated by aerophagy. The eructation of swallowed air may relieve the discom- 
fort which prompted the aerophagy ; this is probably due to the increased 
intragastric pressure overcoming the resistance of a pyloric sphincter closed 
as a result of achalasia or spasm at the same moment as the resistance at the 
cardia i3 overcome. 

Excess of gas in the splenic flexure in intestinal carbohydrate dyspepsia 
and in the pelvic colon in megacolon often gives rise to a feeling of fullness 
in the left hypochondrium, which is mistaken by the patient for gastric 
flatulence and may lead to aerophagy. 

Pseudo-flatulence may also be caused by hysterical spasm of the diaphragm. 
This may occur as an independent condition or as a complication of some 
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organic disorder, such ns gastric uJcer or colitis, or after a blow on the abdomen. 
It is also the cause of the abdominal distension in pscudocycsis, in which 
pregnancy is simulated. The spasm may be continuous and last for weeks 
or months. More frequently it occurs in attacks ; a sensation of great dis- 
tension is experienced and the abdomen becomes so protuberant that the 
clothes have to be loosened. The “ distension ” disappears as suddenly as 
it comes without eructation or passage of flatus. It often leads to a mistaken 
diagnosis of intestinal obstruction, and laparotomies have been performed 
in spite of the fact that the distension disappears under an anresthctic. The 
low^r ribs arc drawn in as a result of the pull of the contracted diaphragm, 
and firm manipulation of the abdomen causes the abdomen to become flat and 
the diaphragm to rise. The absence of excess of gas in the stomach and 
intestines can be recognised with the X-rays, which also show the very low 
position of the diaphragm and the shallow respiratory movements. The 
patient should be taught to breathe properly with his diaphragm, but im- 
provement is often very slow. 

The gas expelled in acrophagy is odourless ; when caused by putre- 
faction in pyloric obstruction it is offensive, and this is occasionally the first 
symptom of a growth, though it may also occur in non-malignant obstruction. 
Acrophagy is probably present if eructation is frequently repeated ; the 
diagnosis is certain if it occurs several times in rapid succession, as fermenta- 
tion cannot give rise to such a large quantity of gas. Eructation occurring 
before breakfast in the absence of pyloric obstruction is always due to acro- 
phagy, as there is nothing in the stomach from winch gas could be produced. 
The diagnosis can be confirmed by means of the X-rays, with which it is easy 
to watcli the whole process of acrophagy. 

Flatulence leading to a feeling of fullness after meals with no relief from 
diet, alkalis or acid, may be the first symptom of heart failure or cirrhosis 
of the liver, and is also common in chronic bronchitis and asthma. The 
regular use of small doses of digitalis may give complete relief in the cardiac 
rases. 

Treatment. — The treatment of flatulence due to excessive fermentation 
consists in removing the cause. When flatulence is due to aerophagy, it is 
generally only necessary to explain to the patient the cause of his trouble 
in order to cure him. He should be told not to eructate, however much he 
may desire to do so. If he finds it very difficult to restrain himself, he should 
open his mouth or clench his teeth upon a cork, whenever the desire is very 
strong, ns it is then difficult to swallow air, though any excess of gas in the 
stomach can be expelled. When aerophagy is secondary to dyspepsia, this 
requires appropriate treatment. Momentary relief, sufficient to help the 
patient to forego eructation, can generally be obtained by sipping hot water 
or chloroform water, or by taking a few drops of a carminative, such as oil of 
cinnamon or peppermint on a lump of sugar, but the use of spirits for this 
purpose should be prohibited. 

NERVOUS DYSPEPSIA 

./Etiology. — Moat neurasthenic patients suffer from indigestion, partly 
ns a result of their abnormally irritable nervous system and partly as a result 
of chronic toxieraia, depressing emotions, mental and physical overwork. 
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and the other factors concerned in the production of neurasthenia, as these 
tend in themselves to inhibit the motor and secretory functions of the 
stomach. 

Anxiety neuroses are often accompanied by visceral symptoms. The 
nature of the latter depends upon the patient’s past history and physical 
make-up. If he has suffered from indigestion in the past or if he has an 
organ inferiority in the form of the hypersthenic or hyposthenic gastric 
diathesis, nervous dyspepsia is likely to develop. 

Symptoms. — The gastric symptoms in nervous dyspepsia are characterised 
by their extreme irregularity, the patient feeling very hi one day and com- 
paratively well the next without any obvious reason for the change. The 
most constant complaint is of vague abdominal discomfort, which rarely 
amounts to actual pain. It is generally worst in the morning and improves 
towards evening, but in some cases the symptoms increase when the patient 
becomes more fatigued towards evening. The discomfort is aggravated by 
meals, a sensation of Mlness being felt as soon as -a small quantity of food has 
been eaten, but it is often present to a minor degree all day. It has little 
relation to the amount or the kind of food, differing in this way from the 
discomfort of organic gastric disorders. It is increased by worry and excite- 
ment, while some new interest, whether it be a change of surroundings, a 
game, a conversation, a new medicine or a new doctor, leads to its temporary 
disappearance. Nausea and vomiting, either separately or together, may 
occur. Many patients complain of flatulence, which is generally due to aero- 
phagy, but may be nothing more than the result of misinterpreting the sensa- 
tion of fullness, no excess of gas being present (see p. 604), Frequent noisy 
belching is common, especially among older patients. The appetite is always 
diminished, though it varies considerably from day to day. Constipation is 
generally present and the patient often aggravates his symptoms by over- 
dosing himself with purgatives. 

Physical and radiological examination of the stomach shows no abnor- 
mality. If nervous dyspepsia develops in a patient with the hypersthenic 
gastric diathesis, the symptoms are likely to simulate those of duodenal ulcer. 
The abdominal muscles may be tense so that examination is difficult, but 
there is never any great degree of tenderness, and what is present is diffuse 
and variable in position rather than localised and constant. In other cases 
the abdominal muscles are weak, and symptoms resisting from this may be 
added to those resulting from the neurasthenia or anxiety neurosis. 

The gastric symptoms are always associated with other nervous symptoms, 
such as headache and inso mn ia, and anorexia may lead to progressive loss 
of weight and strength. The abdominal discomfort may be accompanied 
by flushing of the face, palpitation and coldness of the extremities. The 
patient is generally depressed and pessimistic ; he pays great attention 
to all Ms bodily functions, frequently looking at Ms tongue and minutely 
inspecting his stools. His account of his symptoms is full of details, and he 
often has some theory to account for them, believing himself to be suffering 
from some mytMcal disorder such as acidity, a dropped stomach or colon, 
mucous colitis or intestinal auto-intoxication, and not infrequently he fears 
he has cancer. He may seek advice for dyspepsia on its own account or 
because he thinks that it is the cause of his purely nervous symptoms. 

Treatment. — The patient’s confidence can be gained only after a very 
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thorough, exa min ation. He can then be confidently told that be has no 
organic disease, and that with perseverance he will get well. The general 
neurasthenic condition first requires attention r for this mental and physical 
rest, followed by graduated exercise, and sufficient food to overcome the 
inanition are the chief indications. Congenial surroundings, cheerful com- 
panions and appetising food are of great importance, and consequently strict 
isolation is not required. For the anxiety symptoms psychotherapy, prefer- 
ably of a simple kind, is essential. The dyspepsia itself generally requires no 
special treatment, as it disappears with reassurance that there is no organic 
abdominal disorder and with successful treatment of the underlying nervous 
condition. 


HYSTEEICAL GASTEIC SYMPTOMS 

When symptoms such as vomiting, anorexia, nausea and abdominal pain 
have been caused by emotional disturbance or by gastritis, gastric ulcer, 
appendicitis or other organic cause, they may continue or recur as the result 
of suggestion after the original cause has disappeared. They are then 
hysterical symptoms. Hysterical digestive symptoms are always curable by 
psychotherapy. In severe cases it is essential to remove the patient from his 
home surroundings. In the majority of cases explanation, persuasion and 
re-education effeot a cure without recourse either to gross suggestion or to 
elaborate psycho-analysis. 


Hysterical Vomiting 

Hysterical vomiting occurs during or immediately after meals. It is 
effortless and generally unaccompanied by nausea, so that a patient may vomit 
meat and vegetables, and immediately afterwards be ready to eat a sweet 
which he retains without difficulty. The stomach is generally only partially 
emptied, so that nutrition is preserved, but in rare cases nothing is retained, 
and severe emaciation, together with the changes in the urine which follow 
starvation and have erroneously been ascribed to toxaemia, results. The 
diet has often no effect, vomiting being as frequent with milk alone as with 
a full diet. 

When the vomiting of early pregnancy, which is probably reflex in origin, 
occurs after every meal instead of only in the morning, and when it persists 
after the eighth week, it is often called the pernicious vomiting of 
pregnancy . It has generally been regarded as toxic on account of certain 
changes in the urine and associated symptoms. I am convinced, however, 
that it is always hysterical, as in my experience it can invariably be cured 
by psychotherapy with great rapidity. The changes in the urine— excess of 
organic acids and a rise in the ammonia index (the proportion of nitrogen 
present as ammonia compared with that as urea) are entirely secondary to 
the starvation and dehydration which result from persistent vomiting. 
However marked these changes may become — and I have known the ammonia- 
index rise from the normal 5 to 28 — and however severe the so-called toxic 
symptoms may be, such as a dry, black tongue, a pulse as rapid as 160, and 
even jaundice, they all disappear within 24 or 48 hours with psychotherapy 
m form of explanation and persuasion without either suggestion or drug 
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treatment. The condition must of course be distinguished from the vomiting, 
which begins in the later stages of pregnancy, and is only one symptom of 
some obviously toxic condition, such as eclampsia or acute necrosis of the 
liver. 

Hysterical vomiting was a common sequel of the acute gastritis caused 
in the War of 1914—1918 by gassing, when some of the irritant gas was dissolved 
in saliva and swallowed. The vomiting persisted without any other symptoms 
after the gastritis had disappeared. It was always rapidly cured by simple 
psychotherapy. 

Treatment. — A patient with hysterical vomiting should be kept in bed 
and isolated. After the exciting cause has been discovered and the reason 
for the continuation of the vomiting has been explained to him in language 
suited to his intelligence, he should be made to realise that now that the 
primary cause is no longer operative, his stomach has simply developed a bad 
habit, which it must be educated to give up. Full diet should be given 
from the onset. It is always desirable to be present whilst the patient takes 
his first meal under the new regime in order to encourage him to suppress 
his desire to vomit. After one meal has been eaten without vomiting, complete 
recovery is generally very rapid. The most important part of the treatment 
is its rapidity and the avoidance of any accessories such as diet or drugs. 
It is essential for success that the physician should have confidence in his 
diagnosis and that the patient should have confidence in his physician. 


HiEMATEMESIS AND MELdSNA 

^Etiology, — Haematemesis results most frequently from a chronic ulcer 
of the stomach, duodenum or oesophagus, or of the jejunum after gastro- 
jejunostomy. It occurs, generally in smaller quantities, in cancer of the 
stomach. The term gastrostaxis was at one time applied to the haemorrhage 
which was supposed to occur in the absence of any organic lesion. But 
gastroscopy and examination of fresh specimens removed at operation have 
proved that very small rapidly healing and often multiple erosions or acute 
ulcers, which readily escape detection both on external examination during 
an operation and at autopsy, are often present in such cases in association with 
gastritis. Haemorrhage may occur in susceptible people from areas of the 
mucous membrane which become congested and haemorrhagic on contact 
with fragments of aspirin. There is no evidence that vicarious menstruation 
from the stomach ever occurs, although haematemesis is rather more common 
during menstruation than in the intervals. The varicose veins which develop 
in the oesophagus in cirrhosis of the liver may bleed, and haemorrhage may 
also occur from the congested gastric mucous membrane in cirrhosis and 
heart failure. Bleeding from the stomach is a common symptom of splenic 
anaemia, even in the early stages before cirrhosis of the liver has led to portal 
congestion. It may also occur in the haemorrhagic diathesis, which is in most 
cases associated with a reduction in the number of blood platelets and delayed 
bleeding time (thrombocytopenic purpura). It is then generally preceded and 
accompanied by purpura and often by haemorrhage from the nose, kidneys or 
other organs, but in some cases it may be the 6ole manifestation of the con- 
dition. In rare cases haematemesis is caused by bleeding from multiple 
20 
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telangiectases of the gastric mucous membrane in patients with familial 
telangiectasia, a condition almost invariably associated with epistaxis. 
Finally, blood from the naso-pharynx, mouth, oesophagus and lungs may be 
swallowed and vomited. 

Diagnosis.— Direct examination of the nose, gums and pharynx excludes 
the possibility of the blood coming from these sources. Hematemesis may 
be dis tin guish ed from haemoptysis by the fact that in the former the blood is 
generally dark, partly coagulated and mixed with more or less food, whereas 
in the latter it is bright red, frothy and unclotted ; in the former the symptoms 
may point to gastric disease, in the latter to disease of the lungs or the heart ; 
meisena is present in most cases and occult blood in all cases after hemate- 
mesis, and the haemorrhage is not often repeated, whereas in haemoptysis the 
stools contain no blood, and the patient generally continues to expectorate 
blood-tinged sputum for several days. In chronic ulcer and carcinoma of 
the stomach a history of other gastric symptoms can almost always be 
obtained, though in chronic ulcer they may be very mild in character and of 
short duration. In cirrhosis of the liver, symptoms of alcoholic gastritis and 
hepatic insufficiency are often present, and the liver i8 generally hard and 
enlarged. When hematemesis occurs without other symptoms, the possi- 
bility of an idiosyncracy to aspirin should first be considered. This is prob- 
ably the explanation if the patient has taken aspirin shortly before the 
haemorrhage, especially if he has swallowed it as an intact or broken tablet 
and not as powder. Otherwise gastritis with an acute ulcer or erosion is 
generally present, if splenic anaemia can be excluded by the absence of 
splenomegaly and leucopenia, the haemorrhagic diathesis by absence of 
purpura or bleeding from other mucous membranes and the presence of a 
normal number of blood platelets and normal bleeding time, and familial 
telangiectasia by absence of epistaxis and telangiectasia of the face. 

The only reliable method of measuring the quantity of blood lost is to 
estimate the total volume of the erythrocytes (Vc) and of the plasma (Vp) 
of the blood. It is unfortunate that such examinations can be carried out 
only at well-equipped hospitals, as observations on blood pressure, pulse rate 
and percentage of haemoglobin are notoriously difficult to interpret. The 
immediate result of a large haemorrhage is to reduce the Vc and Vp without 
altering the haemoglobin percentage. Only after a variable period does the 
blood take up enough fluid to restore the original Vp, thereby diluting the 
haemoglobin sufficiently for its estimation to give a true index of the severity 
of the haemorrhage, always provided that the haemorrhage has ceased. New 
blood corpuscles then slowly form, with gradual restoration of Vc and haemo- 
globin. The final plasma volume is very constant and in 50 per cent, of cases 
the plasma is fully diluted by the time the patient is admitted to hospital 
in the remainder the period varies, the maximum being 72 hours for full t 
dilution. There are no clinical means of determining that haemorrhage has 
ceased, the signs generally regarded as indicative of hemorrhage being, iu 
fact, the manifestations of hemorrhagic shock. In the absence of external 
evidence of bleeding nothing more than a Bhrewd guess can be made whether 
aMbg hemoglobin percentage indicates continuing hemorrhage or blood 

Prognosis. The mortality among patients with hemorrhage from 
ulcer is about 1*5 per cent, in general practice without either transfusion or 
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surgery. As the incidence of haemorrhage in cases of gastric, duodenal and 
anastomotic ulcer taken together is about 26 per cent., the mortality from 
haemorrhage in all cases of ulcer, whether they have previously bled or not, 
is about 04 per cent. The mortality of cases of ulcer admitted into Guy’s 
Hospital under my care on account of haemorrhage was 4-8 per cent. The 
mortality from haemorrhage of all cases of ulcer, including those which had 
never bled, was about 1 per cent. 

Treatment. — The patient should be kept completely at rest without 
transportation to a nursing home or hospital, unless this can be done rapidly 
and efficiently by ambulance. He should be kept in the supine position, and 
should’ not leave his bed even to micturate or defecate until there has been 
no hemorrhage for 48 horns. In order to keep him completely at rest and to 
allay anxiety it is generally advisable to inject morphine. Nothing should be 
given by mouth for 24 hours ; small quantities of dilute citrated milk may 
then be drank and the quantity rapidly increased so that by the fifth day 
the patient is on the ordinary stnct ulcer diet (p, 624) with 5 oz. hourly feeds. 
The so-called Meulengracht diet has nothing to recommend it for use in 
England. The improved results following immediate feeding recorded by 
Meulengracht were due to the prolonged starvation and deprivation of fluids 
formerly practised in Denmark. In England death is almost always a direct 
result of haemorrhage from a large hole in a sclerotic artery and not from 
starvation or dehydration. Normal saline solution, £ to f pint, should be 
given four hourly by rectum until sufficient fluid is taken by mouth. Con- 
stipation requires no treatment, as the bowels generally open spontaneously 
on the third day after one of the saline injections. 

If the haemoglobin falls below 40 per cent., the equivalent of a Yc of 
700 c.cm., the patient Bhould be transfused at the rate of 30 to 40 drops a 
minute till the haemoglobin percentage reaches 60, the average volume 
required being 1500 c.cm. With slow transfusion the blood pressure does not 
rise nor does the Vp increase above normal ; the sole result is the rise in Vc, 
which is entirely desirable. Transfusion is required to prevent a patient from 
dying from anaemia ; it is not required for the restoration of the blood to the 
normal level, as an average gain of 1 or 2 per cent, of haemoglobin per diem 
occurs when 30 grains of iron and ammonium citrate, which is always well 
tolerated, are given three times a day. 

Eor surgical treatment, vide p. 627. 


ORGANIC DISEASES OF THE STOMACH 
ACUTE GASTRITIS 
( a ) Acute Catarrhal Gastritis 

./Etiology. — Acute catarrhal gastritis is caused by severe irritation of 
the mucous membrane of the stomach. A large indigestible meal and excess 
of alcohol are common causes, especially if the patient is already suffering 
from chronic gastritis. In many cases the imtant is a toxic product of 
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bacterial activity in food, several individuals being often simultaneously 
affected. The symptoms of gastric influenza are due to acute gastritis pro- 
duced by the influenza toxin, and the toxins of scarlet fever, septicaemia 
and other acute infections and those of uraemia may. also be excreted into 
the stomach and give rise to gastritis. The swallowing of saliva in which 
irritant gases were dissolved often resulted in the production of acute gastritis 
during the War of 1914-1918, but the symptoms were generally overshadowed 
by the more serious pulmonary symptoms ; in some cases the occurrence of 
haematemesis indicated the severity of the lesion. Recovery was always 
rapid, and when vomiting persisted it was always hysterical. 

Symptoms. — The symptoms start acutely soon after the entrance of the 
irritant into the stomach. A sensation of fullness and discomfort is felt in the 
epigastrium ; heartburn is common, and in severe cases there is acute pain. 
Tenderness is diffuse and generally only moderate in degree, but in serious 
cases it may be extreme. The abdomen may be distended. The appetite is 
completely lost, but thirst is excessive. The tongue is covered with a thick 
dirty fur, and there is an unpleasant bitter taste in the mouth. The patient 
constantly belches, and the gas brought up may be foul-smelling. Vomiting, 
preceded by nausea, almost always occurs, and gives more or less relief to the 
discomfort and pain. The food eaten at the previous meal, mixed with mucus 
but with little or no gastric juice, is first rejected ; subsequently mucus 
with saliva, which is generally secreted in excess, bile and occasionally small 
quantities of blood are vomited. Severe constipation is present unless the 
irritant also acts upon the bowels and causes diarrhoea. The vomited 
matter contains no free hydrochloric acid, but is generally acid in reaction 
owing to the presence of lactic, butyric and other fatty acids ; the saliva and 
mucus present may, however, give it an alkaline reaction. 

The patient is pale and prostrated and complains of headache. These 
symptoms are most marked in infective cases, when the patient may also 
be drowsy and even delirious. The temperature is generally slightly raised, 
but it may be high, especially in children, and the pulse is rapid. Leucocytosis 
is common, even in the absence of pyrexia. The urine is concentrated and 
may contain a trace of albu min . Herpes labialis is sometimes present. 
Contrary to what might be expected, a test-meal given 12 to 24 hours after 
the onset shows that the initial paralysis is followed by increased motor 
activity and the acidity tends to be high rather than low, though it subse- 
quently falls, as a second test-meal given a week later shows that hypo- 
chlorhydria gives place to achlorhydria and an average acidity to hypochlor- 
hydria. Mucus, leucocytes and epithelial cells are present in excess. 

Diagnosis. — In severe pyrexial cases the symptoms may simulate the 
onset of an acute infection, such as typhoid fever, but the rapid improvement 
soon makes the diagnosis clear. I have seen cases in which the pain, tender- 
ness and rigidity were so severe that considerable doubt was felt at first 
whether a gastric ulcer might not have perforated. 

Prognosis. — Recovery generally takes place within 24 or 48 hours, but 
in toxic and infective cases the acute symptoms may persist for several days, 
at the end of which they may suddenly disappear. The condition often 
passes into chronic gastritis, which may remain completely latent, though 
the stomach is often abnormally irritable for a considerable time. 

Treatment. — The patient should be kept warm in bed with hot applies- 
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tions to the abdomen. If the stomach is not spontaneously emptied, vomiting 
should be induced by drinking half a pint of warm water, in which a teaspoonful 
of sodium bicarbonate has been dissolved; when this fails, the stomach 
should be washed out. 

A saline aperient should be administered if there is constipation. No 
other drugs should be given except in the rare cases in which very severe 
pain persists after the stomach is empty, when an injection of morphine 
may be required. Nothing but water, which may be flavoured with tea, 
should be taken until all the acute symptoms have disappeared. Sweetened 
arrowroot made with water may then be given, and, as the appetite returns 
and the tongue cleans, dilute citrated milk, farinaceous food, eggs, and 
lastly, fish, chicken and meat can be added to the diet. A test-meal should 
be given when the patient is convalescent, as if chronic gastritis, with or 
without achlorhydria, has developed, appropriate treatment may prevent the 
onset of various complications at a later date. 


(b) Acute Suppurative Gastritis 

Etiology. — This very rare disease is due to the invasion by streptococci 
or less frequently pneumococci, staphylococci or B. coli, of the submucous 
tissue through a carcinomatous ulcer, or still more rarely through a chronic 
ulcer or the wound left after an operation on the stomach. In exceptional 
cases the point of invasion cannot be recognised. The condition may also 
occur in pyaemia, anthrax and smallpox. 

Symptoms. — Epigastric pain and tenderness are severe. Vomiting is 
always present. The vomitus may contain pus owing to the rupture of a 
localised abscess into the lumen of the stomach. Peritonitis generally super- 
venes in the course of 2 or 3 days. The general symptoms present are those 
common to severe infections. 

Prognosis. — A local submucous abscess may burst inwards and 
spontaneous recovery follows, but more commonly it ruptures outwards, 
producing general peritonitis. Diffuse suppurative gastritis always ends in 
peritonitis. 

Treatment. — In very rare cases a localised abscess has been treated 
Bjiccessfully by operation. 


(o) Acute Phlegmonous Gastritis 

-Etiology. — ^Phlegmonous gastritis results from the ingestion of irritant 
poisons, such as concentrated acids and alkalis, arsenic and antimony. 

Symptoms. — The local symptoms are similar to those of acute suppurative 
gastritis, except that the vomited matter frequently contains blood and 
sometimes sloughs. The patient is collapsed and may become comatose, 
the symptoms depending upon the nature of the poison. 

Prognosis. — Death frequently occurs from shock, general peritonitis or 
the effect of the poison on other parts of the body. If the patient recovers, 
achylia gastrica is almost always present as a result of atrophy of the mucous 
membrane, and pyloric obstruction frequently develops. A patient of mine 
vomited a complete cast of the pyloric half of his stomach a month after 
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swallowing spirits of salts ; recovery followed gastro-jejunostomy performed 
for the obstruction which ensued. 

Treatment.— An attempt should be made to dilute and neutralise the 
poison. When this is impossible the stomach should be washed out. Morphine 
should be injected to relieve pain and to keep the patient quiet. 


CHE03HO GASTRITIS 

^Etiology. — Chronic gastritis is a very common condition. Its 
aetiology and pathogenesis have been discussed in the Introduction 
(p. 538). . ^ 

Symptoms. — Chronic gastritis, especially the atrophic form, is often 
completely latent. When symptoms occur, their nature depends upon 
whether the condition has developed in an individual with the hypersthenic 
gastric constitution — acid gastritis, or in one with the hyposthenic gastric 
constitution — achlorhydric gastritis. 

(a) Acid gastritis . — Acid gastritis and duodenitis rarely give rise to 
symptoms unless they are complicated by acute or chronic ulcer (q.v.). In the 
exceptional cases in which symptoms occur in the absence of a chronic ulcer 
they are indistinguishable from those of duodenal ulcer, and a diagnosis can 
be made only when an X-ray examination shows that there is no constant 
gastric or duodenal deformity in spite of the presence of typical symptoms, 
tenderness and rigidity, associated with hyperchlorhydria and sometimes 
occult blood in the stools. Hsematemesis may occur from an acute ulcer or 
erosion, which gives no radiological signs of its presence but can be clearly 
demonstrated by gastroscopy, but many haemorrhages of this kind prove on 
careful inquiry to be caused by aspirin. As the hypersthetic stomach is 
incapable of secreting much mucus, the absence of mucus from the fractions 
of a test-meal is no evidence against the presence of gastritis. 

The treatment is that of ulcer, but the period of bed and strict dieting 
need not be prolonged more than a week unless occult blood continues to 
be present in the stools. It is, however, essential that the patient should 
permanently follow the u post-ulcer regime ” (p. 626), as otherwise an ulcer 
will probably develop sooner or later. 

(o) Achlorhydric gastritis . — In the Introduction it was pointed out that 
achlorhydria is almost certain to develop if chronic gastritis occurs in a 
patient with the hyposthenic gastric constitution. The symptoms are 
mainly due to the achlorhydria and the complications to which it gives rise, 
so that it is unusual for the condition to be discovered when there is still 
free acid in any fraction of the test-meal. 

The most common gastric symptom is nausea, although it is only present 
in a small percentage of cases. It occurs especially in the early morning, 
but may last throughout the day. When severe it leads to anorexia, which 
may also be present in the absence of nausea. The association is particularly 
evident in alcoholic gastritis, in which morning nausea with inability to eat 
any breakfast in spite of a good appetite for lunch and dinner is a char- 
acteristic symptom. 

Tain never occurs in uncomplicated achlorhydric gastritis, but slight 
epigastric discomfort, generally described as fullness, pressure or heaviness, 
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is common. It follows immediately after meals, and may last several hours 
in the small group of cases in which evacuation is slow. It is often partially 
relieved by belching, but frequent attempts to eructate may result in aero- 
phagy. In spite of the presence of achlorhydria, heartburn and sour regurgita- 
tion, which are relieved by sodium bicarbonate, may occur. Tenderness 
is slight and ill-defined, and there is no rigidity. 

Vomiting occurs if nausea is severe, or if the epigastric discomfort is 
unusually prolonged. It is often to a large extent voluntary, the patient 
having discovered that it gives relief. The vomited material generally 
consists of undigested food mixed with mucus and often with bile, but the 
morning vomit of alcoholics is an alkaline, mucous fluid, composed of swallowed 
saliva and secretion from the inflamed pharynx and oesophagus. 

Constipation is generally present, but in one group of cases chronic or 
intermittent attacks of diarrhoea occur and may persist for many years with 
little or no gastric symptoms to suggest its gastrogenous origin [vide p. 653). 

The tongue is generally clean, but in alcoholic gastritis it is often furred 
and the patient complains of an unpleasant taste in his mouth. When 
achlorhydric gastritis is associated with anaemia, whether simple or Addisonian, 
atrophy of the filiform papillse is often present, sometimes accompaneid by 
recurrent; attacks of subacute glossitis, in which the patient complains of 
soreness of the tongue. 

The size, tone and rate of evacuation of the stomach are generally normal, 
but evacuation is unusually rapid and the stomach short and high in some 
cases of complete achylia. In the achlorhydria following the gastritis of an 
acute infection it may be slow owing to the rapid exhaustion of peristalsis, 
the X-rays showing periods of complete inertia alternating with periods of 
normal activity. 

The test-meal gives some indication of the severity of the gastritis. 
In early cases a little free acid may be present in some of the fractions, but 
more commonly by the time the patient comes under observation achlorhydria 
is complete. In most cases mucus is present in the resting juice and in each 
fraction, and the curve of total acidity remains moderately high above the 
base line. In advanced cases, in which atrophy of the mucous membrane 
has occurred and involved the superficial mucus-secreting cells as well as the 
tubules, mucus is absent and the total acidity is much reduced. So long as 
mucus is present, treatment is likely to result in recovery of the power of 
secreting free acid, but this very rarely occurs in the absence of mucus. In the 
former case, but not in the latter, an injection of histamine when fasting or 
at the end of the test-meal is generally followed by the secretion of free acid. 
It is, however, unnecessary to perform this test, as histamine never succeeds 
in producing free acid when treatment with lavage fails, and treatment is 
occasionally followed by restoration of secretion in histamine-refractory 
achlorhydria. 

Treatment. — All possible causes of gastritis should be removed as far 
as possible. The teeth should be put into good condition and artificial ones 
supplied when necessary. Septic tonsils should be enucleated, and nasal 
infections treated. If the tongue is furred it should be frequently scraped, 
and sufficient dry food should be given to promote an adequate secretion of 
saliva. The food should be thoroughly chewed and eaten at regular times, 
the last meal at least two hours before going to bed. The patient should 
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rest for half an hour after meals, and, if he is tired, for half an hour before 
meals. 

Alcohol should be entirely prohibited, and smoking limited to a few 
cigarettes with plugs of wool in the mouthpiece after meals. Tea must be 
weak and freshly brewed, and coffee (unless caffeine-free) only drunk if mixed 
with at least an equal quantity of milk. Meat should be allowed at only 
one meal a day and should be very tender. Ripe cheese, coarse bread substi- 
tutes and oatmeal, skins and pips of fruit, salads, pickles, and green vegetables, 
except as purees, should be prohibited. A puree of spinach is particularly 
useful, as it contains a histamine-like substance which is a powerful stimulant 
of gastric secretion, even when taken by mouth. In severe cases, especially 
if the stools contain occult blood, it is best to give the strict ulcer diet (p. 624) 
for the first week or two, but with two-hourly instead of hourly feeds. 

If any mucus is present in the test-meal, the stomach should be washed out 
every morning with dilute hydrogen peroxide, beginning with a teaspoonful 
and increasing gradually to a tablespoonful to the pint. The nascent oxygen 
given off dislodges the mucus from the surface of the mucous membrane, 
and at the same time acts as an antiseptic and perhaps stimulates the secretion 
of gastric juice. The patient should learn to wash his own stomach out so 
that the lavage can be continued every day until no mucus is washed away ; it 
can then be given every other day, then twice a week, and finally once a week 
for some months. The test-meal should be repeated after the mucus has 
disappeared. The secretion of acid returns in 80 per cent, of cases, often 
within a fortnight, but occasionally only after 4 to 6 weeks. If the original 
test-meal showed that no mucus was present, it is rarely worth while trying 
treatment by lavage, as the atrophy of the gastric mucous membrane is 
generally too far advanced for the secretion of acid to return. 

In old and debilitated patients, for whom lavage seems too strenuous 
a treatment, a teaspoonful of sodium bicarbonate in a glass of soda water, 
drunk whilst fasting first thing in the morning, has a similar though less 
powerful action. 

When treatment by lavage does not result in the return of secretion, and 
in all cases in which mucus is absent from the original test-meal, hydrochloric 
acid should be given. A teaspoonful of dilute hydrochloric acid (B.P.) in 
about 5 oz. of water to which sugar and the juice of an orange or of any other 
fresh, bottled, or stewed fruit have been added, is drunk before breakfast 
and as a beverage with lunch and dinner ; 5 grains of pepsin may be added 
to the two latter doses. 

In hypertrophic gastritis, in which free hydrochloric acid is still secreted, 
lavage with silver nitrate solution is the most satisfactory treatment. The 
stomach is washed out every morning with successive quantities of a 0-05 per 
cent, solution until no more white precipitate of silver chloride is evacuated ; 
when three clear washings have been obtained a final wash should be made 
with plain water. If the lavage causes no pain the strength of the solution 
should be increased successively to 0-1, 0-15 and 0>2 per cent. 

The bowels should be kept regular by taking honey, fruit jelly, stewed 
fruit, from which pips and skins have been separated, and green vegetable 
purees. If necessary, liquid paraffin can be given, but irritating aperients 
should be avoided. 
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GASTRIC AND DUODENAL ULCER 

iEtiology. — A chronic gastric ulcer was found by Stewart in 2*2 per cent, 
and a chronic duodenal ulcer in 3’8 per cent, of 4000 consecutive autopsies. 
The scars of healed ulcers were found in the stomach in 2-3 per cent, and 
in the duodenum in 3 per cent, of the series. Chronic ulcers or scars were 
found in the stomach and duodenum of the same individual in 0-5 per cent. 
Thus a chronic ulcer, healed or unhealed, was found in 9-6 per cent, of post- 
mortems, and it may therefore be assumed that about 10 per cent, of all 
individuals suffer at some time in their lives from a chronic gastric or duodenal 
ulcer. Duodenal ulcers occur between three and four times as frequently as 
gastric ulcers in better-class practice, and between three and eight times as 
frequently in most British hospitals except in London, where for some un- 
known reason the incidence is about equal. 

Chronic gastric ulcer occurs with equal frequency in males and females, 
but duodenal ulcer is about four times more common in males than females. 

Though chronic ulcer is rarely diagnosed in children, the symptoms date 
from the age of 14 to 20 in about 12 per cent, of cases recognised later in 
life. It is rare for an ulcer to develop after the age of 50 in women, but in 
men the first symptoms not infrequently appear between 50 and 60 and 
occasionally even later. The average age of onset of gastric ulcer in women 
is 26 and in men 45 ; that of duodenal rncer is 38 in both sexes. 

Chronic ulcer frequently occurs in several members of a family in one or 
more generation. The ulcer is generally either gastric or duodenal in all the 
affected members, but a familial incidence is relatively much more common 
in duodenal than gastric ulcer. In familial cases the symptoms tend to begin 
at an earlier age than usual, and there is a great tendency for anastomotic 
ulcers to form after operation. There is also a special tendency in some 
families for the ulcers to be complicated by haemorrhage. 

Pathogenesis. — The pathogenesis of chronic ulcer has already been 
discussed in the Introduction, and only certain points require further 
consideration here. The peculiar type of ulcer found in the stomach and 
duodenal bulb occurs nowhere else except in the part of the jejunum 
immediately distal to the anastomosis after gastro-jej unostomy and partial 
gastrectomy, in the lower end of the oesophagus when relaxation of the cardiac 
sphincter allows gastric juice ro regurgitate, and also in association with 
heterotopic gastric mucosa in the lower extremity of the oesophagus and in 
Meckel’s diverticulum. The one common feature of these situations is the 
presence of acid gastric juice. 

Acute and chronic gastritis are frequently associated with localised loss 
of the superficial tissue, which varies in size from minute erosions only 
recognisable on microscopical examination to acute ulcers which are more or 
less easily recognisable with the naked eye. Acute ulcers occur in any part 
of the stomach, in the duodenal bulb, and in the region of the anastomosis 
after gastro-jejunostomy or partial gastrectomy. The majority of erosions 
and acute ulcers heal rapidly, but if one occurs in an individual with the 
hypersthenic gastric diathesis it is likely to become chronic. Probably all 
chronic ulcers have this origin. The various conditions already described 
which give rise to gastritis can thus also be regarded as factors in the develop- 
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ment of chronic ulcers. In general, local irritation is the main exciting cause 
of gastric ulcer, whereas anxiety is of greater importance in duodenal ulcer. 

The tendency to develop a chronic duodenal ulcer is increased by excessive 
smoking ; the nicotine apparently acts through the autonomic nervous system 
by exaggerating the already excessive motor and secretory activity of the 
stomach. 

Observations on a gastric fistula have shown that the mucous membrane 
becomes thick and hypersemic, muscular activity and the secretion of gastric 
juice are increased during periods of anxiety and with frustration and annoy- 
ance. The congested mucous membrane is also much more vulnerable to 
slight injury and, if the protective mucus is wiped away, an ulcer quickly 
develops. This explains why emotional upsets frequently give rise to recur- 
rence of ulceration. 


Acute Gastric and Duodenal Ulcer 

Symptoms. — An acute ulcer gives rise to no symptoms unless it causes 
haemorrhage, which is often profuse but very rarely fatal, or, in very excep- 
tional cases, perforation. Haemorrhage or perforation occurring without any 
previous indigestion is thus frequently due to an acute ulcer. The gastritis, 
of which it is a complication, is often completely latent, but it may give rise 
to any of the symptoms described on p. 614. 

Acute duodenal ulcer is the most common cause of melcena neonatorum. 
Less frequently it causes hsematemesis in infants, and it may also give rise to 
vomiting and marasmus without obvious haemorrhage during the first four 
months of life. 

Prognosis. — Acute ulcers can develop into chronic ulcers, but the 
majority heal rapidly, leaving no trace of their presence. There is a great 
tendency to relapse, but the patient is able to take a full diet without dis- 
comfort between the attacks. 

Treatment. — For the treatment of the haemorrhage, see Hsematemesis. 
All possible causes of gastric irritation should be dealt with, the after-treat- 
ment being that of chronic ulcer. The patient should be kept in bed on a 
strict ulcer diet until no occult blood has been present in thr ee consecutive 
stools. The diet can then be rapidly increased. 


Chronic Gastric Ulcer 

Symptoms. — The onset is generally insidious, the symptoms first appear- 
ing after big or indigestible meals. The pain, which is often burning in 
character and may; be very severe, is situated in the middle or slightly to the 
left of the epigastrium and may radiate upwards and to the back ; it is much 
increased by indigestible food and generally disappears with a milk diet. Id 
ulcers situated near the cardia it begins almost i mm ediately after meals, and 
m prepyloric ulcers two or three hours after, intermediate intervals indicating 
an ulcer on the lesser curvature. The pain generally disappears spontaneously 
after about an hour. It is completely relieved by vomiting and by alkalis, 
but as a rule only partially by food. Some relief may follow lying down and 
the application of warmth to the epigastrium. 
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A small area of tenderness, the position of which is constant for each 
case, may be present in the epigastrium. It is more severe than in any other 
gastric disease ; it is most marked in the presence of spontaneous pain. It 
is often associated with rigidity of the left rectus. 

With increasing pain vomiting appears ; it occurs at the height of the 
pain, a small quantity of acid fluid with a little well-digested food being 
brought up. When the pain is severe, vomiting is often induced by the 
patient ana may eventually develop into a voluntary act. 

Occult blood is almost always found in the stools and vomited material, 
but disappears slowly when the patient is dieted. In about 25 per cent, 
of cases obvious hsematemesis occurs. When the blood is abundant it is 
bright in colour and the stools are tarry ; when less abundant it is coffee- 
coloured and mixed with food, and is recognisable in the stools only by 
chemical and spectroscopic examination. Melsena may also occur without 
hsematemesis, but much less frequently than in duodenal ulcer. 

The appetite is good at first and the tongue is clean, but fear of pain may 
lead to diminished intake of food with consequent loss of weight and weakness. 
In some cases, however, the relief given by food encourages the patient to 
eat heartily. Constipation is commonly present. 

In uncomplicated cases there may be some delay in evacuation owing to 
reflex achalasia of the pyloric sphincter ; in rare cases of lesser curvature ulcer 
I have seen 12 and even 24 hours’ gastric stasis, probably the result of obstruc- 
tion by the associated gastritis. A spasmodic narrowing is sometimes 
observed with the X-rays in the centre of the stomach when the ulcer is 
situated on the lesser curvature (vide p. 632). Conclusive evidence as to its 
size and position is almost always obtainable by the discovery of a “ niche ” 
formed by the crater of a chronic ulcer, which is filled with the opaque salt 
and is the site of the maximum tenderness. If the examination is postponed 
for two or three weeks on account of hemorrhage, it is often impossible to 
recognise a niche, though the ulcer has not yet healed. 

A test-meal gives no constant result, but hyperchlorhydria is more 
common than in normal individuals. In very chronic cases hypochlorhydria 
and even achlorhydria may be present, but these are caused by tbe associated 
chronic gastritis, as a second test-meal given after the nicer has healed shows 
a considerable increase in acidity and often hyperchlorhydria, the treatment 
having led to disappearance of the gastritis. 

Diagnosis. — A presumptive diagnosis of gastric ulcer may generally 
be made from the symptoms if hsematemesis has occurred, but in its absence 
it is impossible to be certain without the aid of the X-rays. If the latter do 
not reveal the presence of a niche, a chronic ulcer can generally be excluded, 
but gastroscopy occasionally reveals a small chronic ulcer which has escaped 
recognition with the X-rays. The diagnosis is confirmed by the presence of 
occult blood in the stools. For the diagnosis from other conditions causing 
hsematemesis, vide p. 610. 

In cancer free hydrochloric acid is absent in 60 per cent, of cases ; a 
chronic nicer may give rise to a palpable tender tumour, but much less 
frequently than cancer, in which anorexia and wasting are also likely to by 
present. In chronic gastritis discomfort rather than pain is present ■ ray 
generally begins directly after meals, and there is no localised t r 
ness. For the diagnosis of oesophageal and duodenal from gastric ulcer may 
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pp. 584 and 621. The gastric symptoms associated -with cholecystitis may 
simulate ulcer, but the relation of the pain to the nature and time of meals is 
less regular, and less relief is given by alkalis ; tenderness is present over the 
gall-bladder in addition to the epigastrium. With good technique it ought 
always to be possible to settle the diagnosis by means of the X-rays. 

Complications.— -Perforation of an anterior ulcer leads to general peri- 
tonitis ( vide p. 782). It is rare for a gastric ulcer to be situated sufficiently 
near the pylorus to cause obstruction on healing, but the swelling and oedema 
round a prepyloric ulcer together with reflex interference with the normal 
relaxation of the sphincter often result in temporary pyloric obstruction, 
whioh disappears when the ulcer heals as a result of treatment. Recurrent 
cicatrisation over a period of many years of a large and very chronic ulcer 
in the body of the stomach in women may cause hour-glass constriction. 
Very chronic gastric ulcers, especially in the prepyloric region, occasionally 
become carcinomatous (p. 627), but such ulcers may form definite tumours 
without being malignant. The earlier onset, increased severity, absence of 
remission of pain and occurrence of anorexia land progressive loss of weight 
in the absence of alkalosis, should suggest the possibility of malignant 
degeneration. 

Chronic Duodenal Ulcer 

Symptoms. — The earliest symptom of duodenal ulcer is generally a sense 
of discomfort or fullness three hours after the largest meals. This is gradually 
replaced by pain, which occurs between one and four hours after every meal, 
the interval being longer the larger the meal. In the early stages, however, 
it is likely to ocour only after the heaviest meal. It frequently wakes the 
patient in the early part of the night, particularly if the last meal was finished 
less than three hours before going to sleep. It is generally situated in the 
middle line rather nearer the umbilicus than the ensiform cartilage ; it may 
radiate to the right or be situated on the right side only ; in rare cases it is 
on the left. The pain is often associated with a feeling of hunger and is relieved ' 
by taking food ; it is therefore commonly known as “ hunger pain.” It is 
also relieved by alkalis and when the stomach is emptied by vomiting, which 
is, however, rare in uncomplicated cases, though regurgitation of mouthfuls 
of scalding, very acid, fluid may occur when the pain is at its height. 

Constipation is almost always present. The appetite remains good, 
and the patient does not lose weight or strength. 

Periods of hunger pain lasting some weeks or months alternate with 
periods of more or less complete freedom from symptoms. The attacks are 
more common in cold weather than in hot, but the autumn and early spring 
are generally more trying than winter. Attacks are liable to be brought on 
suddenly by worry, exposure to cold, acute naso-pharyngeal or bronchial 
infections, indigestible, meals, and excessive smoking or dri nking . 

In the large majority of cases occult blood is found in the stools. Severe 
licemorrhage occurs in about 25 per cent, of cases : it always results in melsena 
and may also give rise to hiematemesis. 

i In early cases the X-rays show that the stomach is often of the short high 
nit! and empties itself with unusual rapidity. In more chronic cases reflex 
but asia of the pyloric sphincter may lead to delayed evacuation and conse- 
tlie uppercase in size of the stomach, the greater curvature of which then 
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reaches below the umbilicus. Irregularity in the outline of the duodena 
bulb, due partly to the deformity caused by the ulcer itself and partly to 
spasm, is always found. It affords conclusive evidence that an ulcer has 
been present, but unless it is tender or a definite niche is seen, the deformity 
may be produced by the scar of a healed ulcer. The niche formed by an ulcer 
on the lesser curvature of the duodenal bulb can be recognised in the silh ouette 
of the bulb ; one on the anterior or posterior wall can only be recognised when 
a radiograph is taken whilst the bulb is being compressed. A test-meal 
generally shows hyperchlorhydria with a climbing curve, and excess of acid 
juice in the fasting stomach and after all 
the starch has left indicates that this is 
associated with hypersecretion (Fig. 17). 

If a lower curve is obtained, this is generally 
due to associated gastritis, and is replaced 
by a high curve if the meal is repeated when 
treatment has resulted in healing of the 
ulcer and disappearance of the gastritis. 

Diagnosis.— When the symptoms have 
been present for a short time only, an actual 
ulcer is not as a rule present, but a pre- 
ulcerative duodenitis, which may be associ- 
ated with a rapidly emptying duodenal 
bulb but no constant X-ray deformity and 
occult blood in the stools. It is likely to 
result in ulcer if not adequately treated. 

Excessive smoking, over-fatigue and anxiety 
may give rise to almost identical symptoms 
in individuals with the hypersthenic gastric 
diathesis, but the X-rays show no abnorm- 
ality and occult blood is absent from the 
stools. 

The diagnosis from gastric ulcer depends 
upon the later onset of pain, the greater 
relief on taking food, the rarity of vomiting, 
the greater frequency of a climbing hyper- 
chlorhydric curve obtained with a fractional 
test-meal, the frequent situation of pain and 
tenderness to the right of the middle line, 
the more frequent periods of complete freedom from symptoms, and the 
results of X-ray examination, which occasionally, however, reveals the 
presence of an ulcer in the stomach as well as in the duodenum. Hsematemesis 
without melsena is much more common in gastric than in duodenal ulcer, 
and melsena alone is more common in duodenal ulcer. The symptoms may 
closely resemble those of cholecystitis, but in the latter condition the pain is 
much less regular in its time relations, the tenderness is over the gall-bladder, 
and evidence of gall-bladder disease is obtained by cholecystography and 
duodenal intubation. In rare cases cancer and syphilis of the stomach may 
produce similar symptoms, but the presence of achlorhydria and the X-ray 
examination should prevent a mistake in diagnosis. 

Complications. — The inflammatory swelling round a large ulcer may 
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Fig. 17^— Fractional test-meal in 
case of duodenal nicer, showing 
hyperchlorhydria and rapid 
evacuation. Besting juice=120 
c.cm. Continuous line, total 
acidity ; dotted line, free HC1 ; 
shaded area, limits of free EC1 
in 80 per cent, of 100 healthy 
students. 
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lead to obstruction, the first symptom of •which is generally vomiting. In 
very chronic cases cicatricial obstruction may develop. ' 

Perforation may occur and lead to general peritonitis, or, much less 
commonly, to a localised abscess. Sub-diaphragmatic abscesses, due to 
duodenal ulcer, arc always to the right of the suspensory ligament ; unlike 
those secondary to appendicitis, they may contain gas. Duodenal ulcers 
differ from gastric ulcers in showing no tendency to become malignant, 
probably owing to the absence of the powerful peristaltic waves which rub 
hard particles of food against an ulcer in the stomach. 

The long-continued use of alkalis and loss of chlorine by persistent vomit- 
ing may give rise to alkalosis, the first symptoms of which are anorexia, 
irritability and depression, which may suggest the onset of malignant disease. 
Later, twitching and even convulsions, coma and death may occur, the con- 
dition being indistinguishable from uraemia. The blood urea is always 
increased and rapid. Recovery takes place when no more alkalis are taken 
and extra chloride is given. 

Treatment of Chronic Gastric and Duodenal Ulcer 1 

The patient should be kept warm in bed throughout the treatment, 
but he should get up every day to have a bath and to open his bowels, the 
difficulties with which are greatly reduced if a bed-pan can be avoided. No 
smoking should be permitted during the period of strict treatment. 

The object of dietetic and drug treatment is to reduce the quantity and 
acidity of the gastric juice. The evidence is conclusive that free hydro- 
chloric acid delays the healing of an ulcer, whatever additional factors may 
have contributed towards its production in the first instance. At the same 
time as much food as possible is required to maintain the patient’s nutrition, 
especially when he has lost much weight, as is often the case with gastric, 
though rarely with duodenal ulcer. Finally, the food should be neither 
mechanically or chemically irritating. 

Five ounces of milk, which can be flavoured with tea or cocoa, are given 
ever}* even hour from waking until the patient settles for the night, an equal 
quantity of custard, junket or other milky food, or white vegetable puree 
being given at the odd hours. To each milk feed 10 grains of sodium citrate 
are added. It is a valuable alkali, and by combining with the cnlcium in 
the milk it prevents the formation of clots by the rennin of the gastric juice. 
An additional feed should be given each time the patient wakes during the 
night. Thin bread and butter, rusks and one or two coddled eggs can be 
safely added to the diet ; they should be thoroughly chewed, and the fluid 
feeds should be slowly sipped. Apple or other fruit jelly may be used to 
flnvour some of the feeds, and an ounce of strained orange juice should be 
given three times a day. When obtainable 50 mgrm. of ascorbic acid must be 
given. Immediately before three of the feeds half an ounce of olive oil is 
taken, and an ounce of cream is added to three of the other feeds. The oil 
inhibits the secretion of gastric juice ; at the same time it supplies a digestible 
and unirritnting food of very high nutritive value in a concentrated form. Im- 
mediately before two other feeds gr. of atropine sulphate is given in GO 
minims of water, and double the dose at night. The dose is increased by 
1 Tor the treatment of hrcmorrhnge vide p. Oil. ,• 
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10 minims every day up to the maximum the patient can take without 
unpleasant dryness of the mouth or paralysis of accommodation. 

Half a teaspoonful of magnesium trisilicate or of 10 per cent, aluminium 
hydroxide (aludrex) should be given between meals and a teaspoonful last 
thing at night. They absorb and neutralise acid so efficiently that on this 
regime very little free acid appears in the stomach except in the night. They 
do not, however, affect the reaction of the body fluids, and in contrast with 
the usual alkalis they can, therefore, be given in unlimited doses without 
fear of causing alkalosis. Sodium bicarbonate and magnesia have the further 
disadvantage of stimulating the secretion of more acid after they have 
neutralised what is present in the stomach at the moment. 

If the ulcer is in the neighbourhood of the pylorus and is giving rise to 
obstruction, continuous hypersecretion of gastric juice occurs through- 
out the night. It is then impossible for the ulcer to heal, and in the past it 
has been supposed that such cases require operation. But the obstruction 
is generally due entirely or in great part to surrounding oedema and inflam- 
matory swelling and pyloric achalasia or spasm, and in such cases, if the ulcer 
can be caused to heal, any scarring produced is insufficient to give rise to 
obstruction. No feed should be taken after 6 p.m., and at 10 p.m., immedi- 
ately before the last alkaline powder is given, the stomach is completely 
emptied by Senoran’s evaouator ; when not more than 4 ounces of fluid are 
present on two consecutive nights this can be discontinued. A maximal 
dose of atropine is then given in order to inhibit the further secretion of gastric 
juice. In most cases the continued nocturnal secretion is rapidly controlled 
by this treatment. 

Constipation can generally be prevented by the use of liquid paraffin, 
but if the bowels are not opened on two consecutive days an enema should 
be given. 

The strict treatment should be continued without modification until for at 
least 2 weeks the patient has had no spontaneous pain and no trace of tender- 
ness or rigidity, no occult blood has been found in the stools, and the X-rays 
no longer show the presence of an ulcer crater. A gastric ulcer should not be 
regarded as cured until gastroscopy shows that healing is complete ; the crater 
may be filled with granulation tissue so that no niche is seen with the X-rays a 
fortnight or more before it is replaced by mucous membrane. In no case should 
the strict treatment last for less than 4 weeks, and for large and chronic 
ulcers 8 or 12 weeks may be required. The pain generally disappears within 
48 hours ; the other signs of activity disappear considerably later, the exact 
time depending upon the size and age of the ulcer and its proximity to the 
pylorus. 

When healing is complete the diet can be rapidly increased untfl at the 
end of three or four weeks the patient passes to the post-ulcer regime, to 
which he must adhere for the rest of his life. It is not difficult to 
cause an ulcer to heal by suitable treatment in bed, but the predisposing 
causes are still present, and’ the exciting causes may still be operative unless 
special precautions are taken to prevent a recurrence. It is essential to give 
instructions in writing for the patient to follow (vide infra). 

From the beginning of treatment the swallowing of infective material 
should be kept in check as far as possible by careful dental hygiene, and as 
soon as the patient is convalescent thorough treatment of the teeth should 
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be undertaken, and the patient should subsequently have his teeth put into 
good order at least twice a year. Any infective foci in the throat and no=e 
should also be treated. 

The patient should eat slowly and masticate thoroughly. It is a good 
plan to give him solid food during the last days he remains under strict observa- 
tion, so that he may get into the habit of eating slowly, for when the habit 
is once acquired it is easy to continue in the Bame way. It should be im- 
pressed upon busy men that when they have no time to sit down to a proper 
meal it is better to drink milk or eat plain chocolate than to bolt some less 
digestible solid food. Tough meat, now bread and other articles of diet 
which cannot easily be chewed to a fluid consistence should bo prohibited. 
The patient should avoid the pips and skills of fruit, whether raw, cooked or 
in jam, cake or puddings, and pickles, salads and all uncooked vegetables, 
such as celery ; green vegetables are best given os purees with butter, but 
spinach, which is a powerful stimulant of gastrio secretion, should be per- 
manently avoided. No strong tea or coffee, and no alcohol should be allowed, 
except a little diluted whisky, light wine, or beer with meals for those who 
want it. Condiments, vinegar, and unripe and acid fruit, high game, sausages 
and curry should be prohibited. The patient should be allowed to smoke 
only in strict moderation. He should remain on this regime until he has been 
free from symptoms for two years, and should follow it in a modified form 
for the rest of his life. 

During periods of overwork and especially of mental stress, the patient 
should, if possible, spend one day or half a day a week resting in bed or on a 
couch, or lying out of doors, on a strict hourly or two-hourly diet even in the 
complete absence of digestive symptoms. If he is much worried or sleeping 
badly ho should be given £-4 grain phenobarbitone three times a day and 
sufficient at night to secure sound sleep. Special care should be taken to 
avoid infections. If ho gets a cold, sore throat, influenza or other infection, 
he should remnin in bed on a very light diet until he has completely recovered. 

The bowels should be kept regular with liquid paraffin. If this is insuffi- 
cient, fluid preparations of magnesia should be given, but other aperients 
should be avoided. 

Tho patient should for a time take a tcaspoonful of magnesium trisilicatc 
or aluminium hydroxide after meals and subsequently have some always 
available so as to be able to take just enough to keep liimself perfectly com- 
fortable at the slightest suspicion of heartburn or gastric discomfort. He 
should be warned of the danger of recurrence, and should be told to go to bed 
on a milk diet at the first indication of a return of symptoms. If he docs this, 
treatment for a few days is often sufficient to ward off an attack. If, on the 
other hand, he waits until the symptoms become fully developed, a prolonged 
stay in bed will be required. 

The strict ulcer treatment and the post-ulcer regime can be summarised 
as follows : — 


Strict Ulcer Treatment 

The patient should remain in bed on the strict treatment without alteration 
until healing is complete. 

Every even hour whilst awake 5 oz. of milk. This can be warm or cold 
and innv be flavoured with tea. 
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Every odd hour a 5-oz. feed which may be made of any of the following : 

(a) Arrowroot, farola, Benger, Horlick, junket, custard. These can 
be made more appetising by the addition of red currant, apple or other 
fruit jelly, and the junket may be flavoured with chocolate. 

(b) At least two should consist of a thick soup or semi-solid puree of 
potato, artichoke, cauliflower or parsnip. 

During the night the patient should have milk by his bedside, so that 
whenever he wakes he can take a feed. 

A rusk, plain biscuit or thin bread with butter or honey may be eaten 
with any of the feeds. A “ coddled egg ” may be taken once or twice a day. 

Small quantities of water may be drunk between feeds. An ounce of 
strained orange, tomato, or other fruit juice should be taken with three of the 
drinks. When unobtainable, 100 mgm. of ascorbic acid dissolved in milk 
should be given daily. 

Ten grains of sodium citrate in a teaspoonful of water should be added to 
each milk feed. 

A 'teaspoonful of atropine mixture (atropine sulphate, gr. in 1 dr. 
water) is given before the last feed, and before two or three other feeds if the 
acidity is high. The dose should be increased by 10 minims every day until 
an unpleasant degree of dryness of the mouth or paralysis of accommodation 
occurs ; the dose should then be reduced to that of the previous day. 

Half a teaspoonful of magnesium trisilicate (magsorbent) in a little water 
or a teaspoonful of 10 per cent, aluminium hydroxide (aludrex) may be given 
half-way between feeds and last thing at night. 

Wash the mouth out after each feed. 

Ho smoking during the strict treatment. 


Notes 

1. Strict treatment should be continued without any alteration until 

(a) no spontaneous pain, (6) no tenderness or rigidity, (c) no occult 
blood in three consecutive stools, (d) no “ niche ” seen with X-rays, 
and (e), in case of G.U., no ulcer seen with gastroscope. (c) need not 
be tested till (a) and (6) are negative, and {d) not till (c) is negative. 
In no case should strict treatment be less than 4 weeks ; generally 
6 to 8 weeks, and sometimes much more, are required. 

2. In G.U., and in D.U. with mild symptoms, two-hourly feeds may 

suffice ; in other D.U. cases, especially with high acidity, and in all 
cases in which pain persists more than 3 days, hourly feeds. 

3. If there is any gastric stasis, give no feeds after 7 p.m. ; evacuate com- 

pletely at 10 p.m., and continue till no more than 5 oz. are present on 
three consecutive nights. 

4. If nocturnal pain continues, give continuous milk “ drip ” through a 

tube into the stomach during the night. 

5. If all discomfort disappears in 48 hours, it is unnecessary to give either 

atropine or magnesium trisilicate. 
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Post-Ulcer Regime 

f 

To be followed permanently 

1. A meal or feed (milk, plain biscuits or chocolate) should be taken nt 
intervals of not more than 2 hours from waking to retiring, and a«*ain if 
awake during the night. 

2. Eat slowly and chew very thoroughly. Adequate time should be 
allowed for meals, which must be punctual. Avoid taking a meal when you 
are tired ; first rest for at least a quarter of an hour. "When there is no time 
for a proper meal, it is better to drink some milk or eat some plain chocolate 
or biscuits than to bolt some less digestible solid food. 

3. Do not smoke more than sis cigarettes or two pipes a day, and these 
should be after meals. Cigarettes should have an absorbent plug in the mouth- 
piece. No smoking at all if you have any indigestion, and it is best to avoid it 
altogether. 

4. During periods of overwork, and especially of mental stress, whenever 
possible one day or half-day a week should be spent resting in bed or on a 
couch, or lying out of doors, on a strict hourly or two-hourly diet, even in the 
complete absence of digestive symptoms. If you are much worried or sleeping 
badly, ask your doctor for a sedative. 

5. Special care should be taken to avoid chills. If you get a cold, sore 
throat, influenza or other infection, remain in bed on a very light diet until 
you have completely recovered. 

6. Avoid alcohol, except (if desired) a small quantity of beer, light wine 
or diluted whisky with (but never before) meals. Avoid pips and skins of 
fruit (raw, cooked or in jam, and raisins, currants, figs, ginger and lemon-peel 
in puddings and cakes), nuts and unripe fruit. 

Avoid radishes and raw celery, tomato skins; stringy French beans; 
hard peas and beans. Coarse green vegetables (cabbage, etc.) must be passed 
through a sieve. 

Avoid porridge made with coarse oatmeal ; avoid ryvita and similar coarse 
biscuits. 

Avoid tough meat. 

Avoid mustard, pepper, vinegar, curry, pickles and chutney. If in doubt 
about any food, remember you must not eat anything which cannot be chewed 
into a mush. 

7. A teaspoonful of magnesium trisilicate or aludrex should be taken an 
hour after meals and also whenever the slightest indigestion or heartburn is 
felt. 

8. Liquid paraffin may be taken for the bowels if necessary, but no other 
aperient should be used. 

9. Visit your dentist regularly every six months. 

10. Take no drugs in tablet form. Take no aspirin or veganin ; if neces- 
sary, powdered calcium aspirin may be taken instead. 

11. If you have the slightest return of symptoms, go to bed on a strict 
diet at once. Consultyour doctor and do not wait for the symptoms to get 
serious. 
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Surgical Treatment 

An operation should be advised under the following circumstances, 

1. At the earliest moment after a perforation. 

2. For pyloric obstruction without active ulceration. 

3. For pyloric obstruction with active ulceration, if it persists after three 
weeks of strict treatment by rest and diet, with evacuation of the stomach 
every night. 

4. For a gastric ulcer causing organic hour-glass contraction sufficiently 
severe to produce 3-hour stasis in the proximal segment. This is very rare. 

5. When the symptoms recur after one or more courses of thorough 
medical treatment followed by adequate after-treatment. The number of 
such courses which may be tried depends upon such circumstances as the 
social position, occupation and place of residence of the patient. Thus 
the better the social position of the patient, the less strenuous his occupation 
and the less important occasional absences from business, and the warmer 
and more equable the climate, the less urgent is the necessity for operation. 
In my experience recurrence after medical treatment is very unusual in the 
absence of pyloric obstruction if the ulcer has once completely healed, the 
teeth are in good condition and the patient keeps rigidly to the “ post-ulcer 
regime.” The results of surgery are least satisfactory when evacuation is 
rapid, acidity is high, and the patient is young, and are best when the stomach 
empties slowly, acidity is normal or low, and the patient is over 50. 

6. As it is rare for death to occur from haemorrhage, an operation is hardly 
ever indicated. It is required only when severe haemorrhage recurs more 
than once whilst the patient is under the strictest treatment, especially in 
patients past middle age with sclerotic blood vessels and a long history of 
ulcer. An attempt should then be made to excise the ulcer or, if this is 
impossible, to ligature the bleeding point ; failing this also, a series of sutures 
should be tied round the ulcer so as to cut off as much as possible of its blood 
supply. Gastro-jejunostomy alone is quite useless unless pyloric obstruction 
is present. The patient should be given a continuous transfusion to bring the 
haemoglobin up to 80 per cent, immediately before the operation. 

7. When for any reason it appears possible that a gastric ulcer is under- 
going malignant degeneration (p. 620) partial gastrectomy should be per- 
formed, even if its naked-eye appearance shows no evidence of malignancy. 

8. As malignant degeneration occurs about ten times more frequently 
in the comparatively rare prepyloric than in the co mm on lesser curvature 
ulcers, and as it is often impossible with the X-rays to distinguish a simple ulcer 
from an early malignant ulcer in the prepyloric region, partial gastrectomy 
should be performed in all cases of prepyloric ulcer which do not rapidly 
respond to medical treatment, but not a gastro-jejunostomy, as it is im- 
possible to exclude early malignant changes even by inspection and palpation 
during the operation. 

Partial gastrectomy is the only satisfactory operation for a gastric ulcer, 
wherever it is situated. Gastro-jejunostomy is the best operation for duo- 
denal ulcer producing obstruction. Partial gastrectomy has recently become 
popular as treatment for duodenal ulcer. But it leads to achlorhydria in 
only 50 per cent, of cases in contrast with almost 100 per cent, when per- 
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formed for gastric ulcer, and in my experience it is no more uncommon for an 
anastomotic ulcer to develop in the remaining 50 per cent., in which hyper- 
chlorhydria persists, than after gastro-jejunostomy. As the mortality of the 
operation is considerably higher than for gastro-jejunostomy, and as further 
surgery is almost out of the question when an anastomotic ulcer develops 
after partial gastrectomy, I am convinced that the operation should not be 
performed for duodenal ulcer. 

After an operation for gastric or duodenal ulcer the patient should follow 
exactly the same after-treatment as after medical treatment, or various ill- 
results, the most serious of which is the production of a gastro-jejunal or 
jejunal ulcer, may ensue. 

Post-Operative Gastro-Jejunitis and Acute and Chronic Gastuo- 
Jejunal and Jejunal Ulcer; Gastro-Colic Fistula 

./Etiology. — The incidence of gastro-jejunal ulcer and jejunal ulcer after 
gastric operations depends upon the acidity of the gastric contents following 
the operation. It is consequently much more common after gastro-jejunostomy 
performed for duodenal ulcer, occurring in at least 10 per cent, of cases, than 
when performed for gastric ulcer, and it never follows operations for carcinoma. 
It is very rare in women. It may occur after partial gastrectomy, especially 
when performed for duodenal ulcer or gastro-jejunal ulcer, as hypcrchlorhydria 
persists in about 50 per cent, of case's. It is especially likely to occur if septic 
foci arc present in the mouth or naso-pharynx and if the patient docs not 
follow the “ post-ulcer regime ” (p. 626). In 20 per cent, of cases the anasto- 
motic ulcer develops immediately after the operation and in the majority 
within 2 years, but I have known one develop after 21 years of freedom from 
symptoms. 

The condition begins with inflammation of the anastomotic area— the 
neighbouring gastric mucous membrane and the first inch of the distal limb 
of jejunum. Acute ulcers, which may cause severe hajmorrhage or perforate, 
follow. These may heal spontaneously or develop into chronic ulcers. Gastro- 
jejunal and jejunal ulcers arc of equal frequency. 

Symptoms. — The indigestion which follows gastro-jejunostomy is due 
in a Inrgc proportion of cases to an anastomotic ulcer. The commonest 
symptom is pain, which comes on soon after meals in contrast w'ith its com- 
paratively late onset before the operation, and it is generally situated to the 
left of the umbilicus instead of at a higher level and in the middle line or 
to the right. Hccmatcmcsis, which is often the only symptom, occurs m 
about 50 per cent, of cases, and occult blood is always present in the stools. 
Perforation may also occur without warning. In about 5 per cent, of cases 
the ulcer becomes adherent to the colon, and a gastro-colic, gastro-jejuno- 
colic or jcjuno-colic fistula develops. This may at first cause little or no 
change in the symptoms, but sooucr or later diarrhoea, which is occasionally 
fatty, and vomiting of feculent material or eructation of foul gas occur. 
In rare cases the proximal part of the colon becomes obstructed and severe 
pain and distension from accumulated feces results. 

A " niche,” corresponding with an ulcer crater, can generally be recognised 
with the X-rays when a chronic ulcer is present, but in the frequent cases 
in which recurrent acute ulcers develop nothing abnormal can be seen. 
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Gastroscopy, has demonstrated the frequency of acute inflammation with or 
without erosions in the mucous membrane on the gastric side of the anastomosis 
in cases in which nothing abnormal is revealed with the X-rays, especially 
when hiBmorrhage is the only symptom. Direct pressure over the stoma or 
the jejunum just beyond it often gives rise to pain. Free acid is invariably 
found after a fractional test-meal if care is taken not to allow the tube to pass 
through the stoma ; in the majority of cases there is hyperchlorhydria. An 
opaque meal can sometimes be seen to pass direct into the colon if a fistula has 
developed. In other cases the fistula can be recognised only after an opaque 
enema, when some of the barium is seen to pass direct from the colon into 
the stomach. 

Treatment. — Prolonged treatment of exactly the same kind as that 
described for gastric and duodenal ulcer generally results in healing. The 
hypertrophic gastritis, which often occurs around the stoma in the absence of 
a chronic ulcer and which is a common cause of recurrent haemorrhage, 
responds to lavage with silver nitrate, as described on page 616. When 
medical treatment fails or when the symptoms recur in spite of following a 
careful regime after healing, the whole of the anastomotic area should be 
excised and the parts restored to their original anatomy unless pyloric or 
duodenal obstruction is present, in which case a partial gastrectomy must be 
performed. It should be remembered that no sign of the ulcer may be visible 
on external examination, and that it is useless merely to divide any adhesions 
which may be found, as they are never responsible for the symptoms. 


TUBERCULOSIS OF THE STOMACH 

Tuberculosis of the stomach is very rare. In miliary tuberculosis the 
mucous membrane may be involved, but no symptoms arc produced. In 
advanced pulmonary tuberculosis a tuberculous ulcer may form, generally 
near the pylorus. The symptoms are indistinguishable from the dyspepsia 
common in such cases, unless hsematemesis occurs ; this may, however, be 
due to the presence of a simple ulcer. I have seen one case of chronic gastric 
ulcer and one of carcinoma, in which microscopical examination of the speci- 
men removed at operation showed that secondary tuberculous infection had 
taken place. Both were associated with achlorhydria and had no distinctive 
symptoms, and the primary infection which was presumably present in the 
lungs was completely latent. 

SYPHILIS OF THE STOMACH 

/Etiology . — Syphilis of the stomach is apparently not uncommon in 
America and some Continental countries, but it is certainly very rare in 
Englan d It occurs in males twice as frequently as in females. Its incidence 
is greatest between the ages of 30 and 40, and it may develop any time 
between 4 and 40 years after infection. 

Pathology.— Characteristic gummatous infiltration of the walls of the 
stomach, especially the pyloric end, has been found in specimens excised 
at operation and much less frequently at autopsy. In at least two post- 
mortem specimens spirochsetes were discovered. 
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Symptoms. — Epigastric pain generally occurs immediately after meals • 
less frequently it is delayed as in ulcer. Fluids and small meals give 6omc 
relief. Vomiting is common, but nausea, anorexia and anromia are rare. 
The symptoms become steadily worse with increasing loss of weight and 
strength. Hmmorrhage is very rare, and occult blood is only occasionally 
found in the stools. Achlorhydria is present in 85 per cent, of cases and hypo- 
chlorhydria in most of the remainder. The lesion is most frequently pre- 
pyloric, but pyloric incompetence owing to rigidity of the outlet of the stomach 
is as common as pyloric obstruction, and less frequently an hour-glass contrac- 
tion is present. A tumour is only occasionally palpable. In 25 per cent, 
of cases other clinical signs of syphilis are found. 

Tho X-rays generally reveal a local or diffuse involvement of the walls, 
which lead to stiffening, diminished mobility and abnormal peristalsis. The 
stomach is generally small. Less frequently there is a filling defect and very 
rarely a niche. 

Diagnosis. — The possibility of syphib's should always be considered when 
symptoms suggestive of cancer arc present ; even if there is no history or other 
evidence of syphilis the Wassermann reaction should be tested. The diagnosis 
would be confirmed by the rapid improvement with anti-syphilitic treatment 
in spite of the failure of other measures. In one case typical symptoms of 
duodenal ulcer were present, but no improvement had followed prolonged 
treatment of the usual kind. Achlorhydria was then discovered to be present 
instead of the hypercblorhydria of duodenal ulcer, and there was no duodenal 
deformity ; the Wassermann reaction was positive, and rapid recovery with 
restoration of gastric secretion followed anti-syphilitic treatment. 

Treatment. — The usual treatment for syphilis should be given; it 
is generally ver}' successful. In late eases a short-circuiting operation may be 
required for pyloric obstruction caused by cicatricial contraction if anti- 
Byphilitic treatment has failed to give relief. 


CARCINOMA OF THE STOMACH 

^Etiology and Pathogenesis. — Carcinoma of the stomach is commonest 
between the ages of 45 and 05. When, however, allowance is made for the 
number of people living at each age, it is found that there is a steady rise in the 
incidence throughout adult life. This is due to the fact that the exciting causes 
act very slowly and require n considerable fraction of the normal span of life 
before they become effective. 

Carcinoma never develops in a normal stomach. Clinical and patho- 
logical evidence shows that it occasionally develops from chronic gastric 
ulcer. This happens much more frequently in the relatively rare prepyloric 
ulcer than in the common lesser curvature ulcer. In about C per cent, of 
chronic ulcers excised by operation, which appear innocent to the naked 
eye, small areas are found in the margin which show microscopical evidence 
of malignant degeneration, and in about IG per cent, of cases of obvious 
carcinoma there is pathological or clinical evidence that the disease followed 
a simple chronic ulcer. Cases of vlccr-canccr generally give a history of 
ulcer mid have free hydrochloric acid in the gastric contents. I believe 
that the remaining cases of carcinoma of the stomach, most of which are 
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associated with achlorhydria or extreme hypochlorhydria, are a sequel 
of chronic gastritis, which was either latent or caused comparatively trivial 
symptoms {gastritis-cancer }. Numerous cases have been observed in which 
carcinoma developed in a patient who was known to have achlorhydric 
gastritis, associated with digestive symptoms, pernicious anaemia or subacute 
combined degeneration of the cord, months or years before the first symptom 
of carcinoma appeared. The achlorhydria is not a result of the carcinoma, 
but of the primary gastritis which is always found involving the part of the 
mucous membrane not attacked by the growth. 

For the development of cancer two intrinsic factors, the individual 
constitutional susceptibility to cancer and a constitutional organ inferiority 
(the hypersthenic and hyposthenic gastric diatheses in the case of the stomach) 
are essential, but until an extrinsic factor in the form of chronic irritation 
is present the organ escapes disease. The first factor — the constitutional 
susceptibility to cancer — is constant, as the total incidence of cancers is 
approximately the same in both sexes, all social classes and all countries. 
But the incidence of carcinoma of the stomach differs greatly in the two 
sexes and in different classes and nations. It is more common in men than 
women, because so many women susceptible to cancer develop it in the 
breast or uterus, but the incidence in the stomach compared with the remain- 
ing organs is the same in men and women. Clinical and post-mortem 
statistics show that the stomach accounts for only 30 per cent, of deaths from 
cancer of the alimentary canal in England compared with 65 per cent, in 
Holland and Sweden, and cancer of the stomach occurs in England with 
double the frequency in the poor compared with the well-to-do, although 
the relative frequency of cancer in other organs is approximately the same in 
all countries and in all classes. These differences are almost certainly due to 
the third factor (extrinsic irritation) and not the second (organ inferiority). 

Carcinoma involves the pylorus in 66 per cent, of cases. The fundus, 
especially in the neighbourhood of the cardia, and the lesser curvature are 
next most frequently involved. 

Symptoms. — When an individual above the age of 40, who has hitherto 
had a good digestion, suddenly begins to suffer from gastric symptoms, the 
possibility of cancer should always be considered. With increasing age the 
likelihood of cancer steadily rises. The most common symptom is epigastric 
discomfort or pain immediately or soon after meals. After a time the pain, 
which is generally dull and distressing, but not very acute, becomes con- 
tinuous, but it is still aggravated by meals. In a small proportion of cases 
the pain begins 2 or 3 hours after meals and is relieved by food, thus simu- 
lating duodenal ulcer, but there are never spontaneous remissions of symptoms, 
and in these cases achlorhydria is always present. At an early stage the 
appetite diminishes, the patient having a special repugnance for meat. 
Tins may be the first symptom in achlorhydric cases, but in ulcer-cancer 
the appetite is often maintained for a time. The anorexia may be associated 
with nausea, which can also occur independently, occasionally as the earliest 
symptom. In about one-fifth of the cases there is a long history of symptoms 
suggestive of gastric ulcer, the pain having recently become more severe 
and continuous instead of intermittent. 

Though ansemia as often present, the blood picture may remain normal 
even in very extensive and inoperable growths with much occult blood in the 
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stools. The anoemia is partly due to constant oozing from the ulcerated 
growth, but this has comparatively little effect unless actual hromntemcsis 
or melasna occurs ; anoemia of this kind can be overcome by treatment with 
iron and, in severe cases, repeated transfusions. It is often of the simple 
achlorhydric type, winch, responds rapidly to treatment with Inrgc doses of 
iron, and occasionally it is Addisonian and responds to treatment with liver 
in spite of the presence of a growth. Flatulence is commonly present, the gas 
brought up being generally odourless, but occasionally foul. Vomiting is 
generally present sooner or later. In cancer of the cardiac end of the stomach 
dysphagia with regurgitation of food immediately after swallowing occurs, 
the symptoms being indistinguishable from those of a growth of the lower 
end of the oesophagus. Vomiting is commonly preceded by pain and nausea, 
both of which it temporarily relieves, but less completely than in gastric 
ulcer. The vomited matter contains blood more often than in gastric ulcer ; 
it often has the appearance of “ coffee grounds.” Hmmatemcsis is rare, 
but in exceptional cases may bo the earliest symptom. In a very large 
proportion of cases blood constantly oozes from the surface of the growth, 
so that one or more of the specimens obtained with a fractional test-meal 
may be obviously blood-stained, and all are likely to contain occult blood. 
The oozing is unaffected by diet, so that occult blood is present in every 
stool examined, however carefully the patient is dieted. The growth Booner 
or later involves the pylorus in two-thirds of all cases ; the special symptoms 
then present are described in the article on pyloric obstruction. 

The patient rapidly loses strength and weight, the emaciation being 
more than can be accounted for by the vomiting and diminished intake of 
food. In the late stages the disappearance of subcutaneous fat, loss of elas- 
ticity of the skin, oedema of the abdominal wall, back and ankles, and anromia 
give the patient a characteristic cachectic appearance. 

In the earlier stages nothing abnormal is found on abdominal palpation ; 
but sooner or later a hard, moderately tender tumour is generally felt. It is 
often most easily palpable when the stomach is empty, but occasionally only 
becomes obvious after meals. "When the fundus or body is involved the 
tumour is felt descending from under the left costal margin. In carcinoma 
of the lesser curvature and pylorus the tumour lies across the upper part of 
the epigastrium. 

The X-rays often show an irregular filling defect in the outline of the 
stomnch, which coincides with the tumour if one is palpable, and often 
involves the greater curvature. The normal progress of the peristaltic waves 
is interrupted, sometimes before any obvious deformity is presont. The first 
radiological sign may be irregularity in the arrangement of the folds of mucou3 
membrane seen in a radiograph taken after swallowing one or two mouthfuls 
of a suspension of barium sulpbate. In carcinoma of the fundus, the arc 
formed by the gas under the diaphragm is irregular in shape and reduced in 
size, and the growth itself may be faintly visible through the gas bubble. 

If there is the slightest reason to suspect cancer a fractional test-meal 
should be given. The resting-juice often contains pus cells in excess of the 
leucocytes present in a specimen of spittle obtained at the same time, and 
even if the specimen is not obviously blood-stained, red corpuscles are often 
found on microscopical examination. In GO per cent, of ca^cs complete achlor- 
hydria is present, and in nt least another 20 per cent, there is hypochlorhydria ; 
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in most cases secondary to nicer free acid is present, sometimes actually in 
excess. If pyloric obstruction and achlorhydria are present, but not other- 
wise, the resting-juice generally contains lactic acid. It is, however, absent 
if the stomach is washed out thoroughly the previous evening. It is thus a 
product of the decomposition of stagnating food and is not a secretion of the 
growth. Moreover, the lactic acid is the inactive variety, and therefore of 
fermentative and not animal origin. Consequently lactic acid, though 
most often found in pyloric carcinoma, may also be present in other con- 
ditions, such as migraine, if achlorhydria and gastric stasis are present 
together. 

Secondary deposits frequently occur in the liver and in 6 per cent, of 
cases in both ovaries, and the symptoms they give rise to may be the most 
prominent clinical manifestation. Direct spread to the peritoneum and 
omentum is common, and irregular abdominal masses are often palpable ; 
ascites may occur as a result of the malignant peritonitis. A small gland 
just beneath the insertion of the left stemo-mastoid muscle is generally 
attacked before any other cervical glands, and less frequently deposits occur 
in the inguinal glands. The growth may spread along the urachus to involve 
the umbilicus, where a hard nodular mass can be felt. A rectal examination 
should always be made, as a deposit is not infrequently present in the recto- 
vesical or recto- vaginal pouch at a comparatively early stage. 

Perforation may occur, general peritonitis being usually prevented by 
the presence of old adhesions, so that a local abscess forms ; less frequently 
the colon becomes involved and a gastro-colic fistula results, the patient 
then rapidly dying from emaciation due to constant faecal vomiting and 
severe diarrhoea. 

Other terminal complications are suppurative gastritis, pylephlebitis, 
suppurative parotitis, thrombo-phlebitis migrans, septic pneumonia, empyema 
and infective endocarditis. 

Diagnosis. — Apart from the history and the discovery of a tumour, the 
X-ray examination is the most important means of distinguishing a growth 
from other gastric disorders. Occult blood is present in the stools for pro- 
longed periods in many cases of ulcer, but achlorhydria is very rare ; and in 
the few cases of very chronic lesser curvature ulcers in which there is no free 
acid, it generally reappears if the meal is repeated after washing out the 
stomach. Moreover, the characteristic X-ray appearance of an ulcer crater 
is quite different from the appearance produced by a growth. In gastric 
ulcer the pain begins only at an interval after meals, and if present when 
food is taken it is temporarily relieved, whereas in cancer the pain generally 
begins directly after meals and is rarely relieved by food. In the group of 
cases in which duodenal ulcer is simulated, the absence of periods of freedom 
from symptoms, the presence of achlorhydria and the X-ray appearance 
should prevent a mistake in diagnosis. Pernicious anaemia may closely 
simulate a growth of the stomach ; the megalocytosis and high colour index 
are characteristic of the former, and the presence of occult blood in the stools 
is distinctive of the latter. It should, however, be remembered that in rare 
cases pernicious anaemia may be associated with carcinoma of the stomach. 

Prognosis. — The average duration of life after the appearance of the 
first symptoms is a year. Temporary improvement and considerable gain 
in weight may occur as a result of rest and careful dieting. Death is most 
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frequently dne to exhaustion ; in other cases it results from one of the 
complications already mentioned. 

Treatment. — Medical treatment is only palliative. In ulccr-canccr 
with free acid present, the post-ulcer regime (p. 626) with alkalis may keep 
the patient quite comfortable. In gastritis-cancer with achlorhydria a 
gastritis diet should be given ; occasional lavage may give much relief and 
an acid mixture may improve the appetite. Analgesic drugs, especially 
aspirin, arc generally sufficient to control the pain, and it is only rarely 
necessary to give morphine, but when nothing else gives relief there Bhould 
be no hesitation in giving veiy large doses. 

An operation should be performed in all cases in which there is no evidence 
of secondary deposits or involvement of glands beyond those in the im- 
mediate neighbourhood of the stomach, unless it is found impossible to 
improve the patient’s condition sufficiently to hold out any hope of success. 
If anaemia is present it should be treated before operation with large dose 3 
of iron, and, if necessary, drip transfusion until the haemoglobin percentage 
is 80. When the pylorus is obstructed, the stomach should be washed out 
every morning and evening for a week before operation and large quantities 
of saline solution given by rectum. With proper preparation and bold and 
skilful surgery many apparently inoperable tumours can be completely 
removed. If secondary deposits make a radical operation impossible in 
a case of pyloric carcinoma, much relief follows gastro-jej unostomy. Small 
nodules in the liver are not a contra-indication of partial gastrectomy, as 
they may grow so slowly that the patient remains quite comfortable for 
many nonths after the operation. After a successful partial gastrectomy the 
patient should be gastroscoped every three months so that a recurrence can 
be recognised before it gives rise to symptoms. I believe that many so-called 
recurrences are Tenlly new carcinomas, as malignant degeneration of the 
chronically inflamed mucosa may occur again. For this reason the patient 
should be given the regime recommended for chronic gastritis (p. 615) after 
his operation. 


HOUR-GLASS STOMACH 

A gastric ulcer situated on the lesser curvature may give rise to spasm 
of the corresponding segment of circular muscle fibres, which leads to a 
depression or “ incisura ” on the greater curvature, like a finger pointing 
at the " niche " on the lesser curvature. The degree of spasm varies with the 
activity of the ulcer, but a slight spasm may persist after healing is complete. 
It never gives rise to sufficient obstruction to cause stasis or increased peri- 
stalsis in the proximal segment. It may disappear on vigorous massage or 
after 6trongly contracting the abdominal muscles and sometimes, but not 
always, after the administration of atropine. A less persistent spasm may 
occur as a reflex result of duodenal ulcer, disease of the gall-bladder and 
appendicitis. 

Cicatrisation of a very chronic gastric ulcer inay produce an hour-glnss 
constriction. This hardly ever occurs in men, the large majority of cases 
being in women with such a high threshold of sensibility to pain that, though 
they may hnvc had an ulcer for 20 or 30 years, they have never suffered from 
indigestion of sufficient severity to raise a suspicion of the presence of organic 
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disease. The frequency of hour-glass stomach has steadily diminished during 
the last 25 years and the condition is now rare, probably owing to earlier 
diagnosis and better medical treatment. In 50 per cent, of cases found 
post mortem the ulcer has healed completely and is replaced by a scar. The 
comparatively rapid healing of a lesser curvature ulcer by medical treatment, 
however large the ulcer may be, never results in an hour-glass stomach, a 
period of many years with alternating periods of activity and spontaneous 
healing being essential for its development. The obstruction caused by an 
hour-glass contraction with a still active ulcer is always exaggerated by the 
presence of spasm, so that the narrowing found at operation is often much 
less than would be suspected from the radiograph. 

One of the two hour-glass stomachs I have seen in men was caused by a 
band passing from an ulcer on the lesser curvature to the omentum ; the 
constriction disappeared when this was divided. Hour-glass constrictions 
caused by cancer and syphilis are extremely rare. 

Symptoms. — In organic hour-glass stomach a history of comparatively 
slight indigestion occurring intermittently for many years, possibly with one 
or more haemorrhages, can almost always be obtained. The symptoms are 
similar to those of pyloric obstruction due to ulcer, with the exception that 
the amount vomited is generally less, and greater relief is obtained on lying 
down. There is no visible peristalsis unless the proximal segment is unusually 
large. The diagnosis is impossible without the X-rays. In contrast with the 
hour-glass constriction caused by spasm, the neck passes from a point above 
and to the right of the lowest part of the proximal segment. If an active 
ulcer is present, the niche produced by the crater is seen on the lesser curvature. 

Treatment. — If no niche is present and the upper sac of the stomach 
is empty within 4 hours, the patient often keeps perfectly well by following 
the “ post-ulcer regime ” (p. 626). If the ulcer is still active, surgery is in- 
dicated. When the constriction is sufficiently narrow to produce definite 
stasis in the proximal sac, a gastro-gastrostomy should be performed. If this 
is impossible for technical reasons, or if there is little or no stasis in the proximal 
sac, a partial gastrectomy should be performed. As an hour-glass constric- 
tion is occasionally associated with pyloric obstruction, the condition of the 
pylorus should always be investigated in case a gastro-jejunostomy is required 
in addition to a gastro-gastrostomy. 


PYLORIC OBSTRUCTION 

Etiology. — Pyloric obstruction may be organic and incurable or functional 
and curable. Organic obstruction of the pylorus or duodenal bulb is caused 
by the contraction of fibrous tissue formed during cicatrisation of an ulcer in 
its neighbourhood, 85 per cent, being duodenal and 15 per cent, prepyloric. 
Two-thirds of all cases of carcinoma of the stomach involve the pylorus. 
Pyloric obstruction occasionally results from chronic gastritis as a result of 
hypertrophy of the mucosa or generalised sclerosis of toe mucosa, submocusa 
and muscular coats. Syphilis is a very rare cause of pyloric obstruction. In 
infants, obstruction may result from hypertrophy of the pyloric sphincter 
(P-637). 

External pressure very rarely causes pyloric obstruction, and simple 



636 DISEASES OF THE DIGESTIVE SYSTEM 

adhesions between the pylorus and the neighbouring viscera do not as a rule 
interfere with the passage of food into the duodenum. In exceptional cases 
however, cholecystitis may lead to such strong and extensive adhesions with 
the pylorus that a certain amount of obstruction results. Gastroptosis never 
causes pyloric obstruction (vide Visceroptosis, p. 774). 

The oedema and congestion round an active duodenal or prepyloric ulcer 
may cause severe obstruction, which disappears when the ulcer heals as a 
result of treatment. In such cases the obstruction is exaggerated by the 
presence of achalasia or spasm of the sphincter, which may also occur rcflexlv 
wit h an ulcer on the lesser curvature and with cholecystitis. 

Symptoms. — In the early stages attacks of severe pain may occur at vary- 
ing intervals after meals owing to the violent peristalsis of the stomach in its 
attempt to overcome the obstruction. Later, nothing more than an un- 
pleasant sense of fullness is experienced, especially after meals, but if frequent 
vomiting prevents the stomach from becoming much distended, attacks 
of pain are likely to persist. With an ordinary diet vomiting occurs regu- 
larly every day, but this characteristic symptom is less marked if the patient 
takes food which leaves little or no solid residue. The vomiting gener- 
ally occurs at first in the afternoon or evening ; but in the later stages, 
when dilatation has supervened, large quantities are vomited several times a 
day and often during the night. Articles of food may be brought up which 
have been eaten many hours or even days before. The odour is sour in non- 
malignant and foul in malignant cases. Excessive fermentation and putre- 
faction may give rise to very offensive eructation, and in rare cases this is 
the first symptom noticed by the patient, especially, but not exclusively, in 
malignant obstruction. Wasting is progressive, and the tissues become 
abnormally dry and inelastic. The patient has generally little appetite, but 
complains of great thirst. The urine is scanty, and obstinate constipation 
occurs. 

Pyloric obstruction occasionally gives rise to tetany and to symptoms 
simulating urremia, but although there is a considerable rise in the blood urea 
the condition is caused by chlorine deficiency and alkalosis and not renal 
insufficiency. 

In addition to the symptoms already enumerated, others depending upon the 
cause of the obstruction, such ns ulcer or carcinoma, are of course also present. 

Pyloric obstruction leads to distension of the stomach. The signs of this, 
together with the distinctions between the malignant and non-mnlignant 
cases, are considered in the section on the examination of the stomach. 

Treatment. — The treatment of organic pyloric obstruction is surgical. 
It is useless to waste time in well-marked cases with lavage or other medical 
treatment, ns the improvement which follows operation is immediate and 
progressive. The immediate mortality of the operation can, however, be 
greatly reduced by preliminary medical treatment for about ten days. The 
stomach is completely emptied every night by Sonoran’s evnenator. Small 
quantises of custard, junket, vegetable purees and other soft easily digestible 
foods with ns much salt as possible, but very little fluid, arc given during 
the day, saline solution being given by rectum. With this treatment the tone 
of the stomach rapidly improves, and the danger of severe intoxication due 
to alkalosis is overcome. 

When the obstruction is only partial and an active ulcer is present, the 
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effect of medical treatment of the ulcer should be tried, as the obstruction is 
largely due to the surrounding inflammation, which disappears when the ulcer 
heals, and when healing is rapid the scar generally gives rise to no obstruction. 

Arthur Hurst. 


Congenital Hypertrophy of the Pylorus 

Synonym. — Hypertrophic Pyloric Stenosis. 

Definition. — Tins is a disease of early life, formerly believed to be a rarity, 
but now recognised as of not uncommon occurrence. It consists essentially 
in a great thickening of the pylorus, leading to gastric stasis, with all the 
symptoms that result from such a condition. 

Aitiology. — The pathogeny of the disease is still obscure. The theory that 
it is simply a congenital malformation is not in harmony with the clinical 
facts, and the most generally accepted view is that it results from an over- 
action of the pyloric sphincter, the consequence of a lack of co-ordination 
between the gastric and pyloric mechanisms. There is some reason to 
suppose that the Anglo-Saxon and Teutonic races are more affected by the 
disease than the Latin, but it is exceptional to get a history of other cases 
having occurred in the family. Boys are affected at least four times as often 
as girls, and in a remarkably high proportion the patient is the first child of 
the family. 

Pathology. — The most striking change is an immense thickening of 
the pylorus, due to overgrowth of its circular muscle-fibres. The stomach is 
dilated, its muscular coat somewhat hypertrophied, and the mucous membrane 
in a state of catarrh. The other post-mortem appearances are those usually 
met with in inanition. 

Symptoms. — The child has usually been born at full time, after a natural 
labour, and in the majority of cases has been breast fed. For a week or 
two or longer all goes well, and then vomiting sets in. The vomiting is “ pro- 
jectile ” in character, the stomach contents being violently shot out. The 
vomit is usually larger in quantity than the last meal, and is often mixed with 
mucus ; the presence of any blood in it is very rare. Meanwhile the child 
steadily loses weight, but does not look really ill, and maintains his strength 
and activity. The bowels are obstinately constipated, and the motions small 
and dark. 

The most characteristic sign of the disease is the presence of visible gastric 
peristalsis. On inspection of the abdomen, waves of contraction can be seen 
sweeping across its upper part from left to right. Sometimes three such 
waves can be seen at once, each being about the size of a golf ball. The 
waves may not be seen unless the child has recently been fed, and if they 
are sluggish in appearing a little gentle stimulation below the left costal 
margin will often succeed in eliciting them. In most cases the overgrown 
pylorus can be felt as a tumour by palpating deeply in the right hypochon- 
drium. Sometimes, however, it is so tucked up under the liver that it cannot 
be felt. 

Complications and Sequelae. — The complication most to be dreaded 
is the supervention of an infective diarrhoea, which in these cases is apt to 
prove fatal. Some degree of biochemical disturbance is also apt to develop 
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in severe cases. There are no sequel® of the disease ; if recovery takes place 
it is complete and permanent, and indeed, many of the patients ultimately 
attain a degree of health and development beyond the average. The hyper- 
trophy of the pylorus disappears. 

Course. — The course of the disease varies greatly in different cases, and 
depends also to a large extent upon the treatment adopted, but unless 
operation is resorted to, it is always prolonged and recovery gradual. Even 
when the vomiting ceases, the weight may for long fail to rise, and the child 
may remain in a state of inanition, during which intercurrent disease may 
easily supervene. 

Diagnosis. — This should not be difficult, provided the existence of the 
disease is remembered. The vomiting is distinguished from that of indiges- 
tion by its projectile character, and the coexistence of constipation is char- 
acteristic. Palpation of the thickened pylorus, possible after experience in 
most if not all cases, is diagnostic. Visible peristalsis is suggestive but may 
be present in a wasted infant without true stenosis. Mild cases of pyloric 
spasm may simulate true stenosis, but in these the symptoms are less severe, 
and waves of peristalsis are indefinite. The patient is often a girl. Stenosis 
of the duodenum from congenital malformation may simulate pyloric stenosis, 
but the symptoms in the duodenal cases date from birth, and bile is present 
in the vomited matter. An X-ray examination often helps in the diagnosis. 

Prognosis. — It is very difficult to estimate the chances of recovery or the 
relative merits of different forms of treatment statistically. Much depends 
upon the severity of the particular case, but in general it may bo stated that 
no case is so severe that recovery is impossible. Cases treated in private 
do much better than those seen in hospital. 

Treatment. — There are two methods of treatment — medical and surgical. 
Medical treatment consists in washing out the stomach once or twico daily 
with normal saline, and Carefully regulating the feeding. If breast milk is 
not available, a half-cream dried milk with the addition of dextrimnltosc 
is the best substitute, and should be given in quantities of one or two ounces 
every 2 or 3 hours, depending upon the degree of vomiting. Atropine 
(3 to 9 drops of a 1 in 1000 solution of the sulphate, half an hour before each 
feed) is sometimes used with alleged benefit, and recently atropine methyl 
nitrate (eumydrin) (1 to 5 c.c. of a freshly prepared solution or by’ a lamella 
placed under the tongue) has been recommended as less toxic than atropine. 
If under this treatment the vomiting ceases, and the weight begins to rise, 
good and well. If not, or if the symptoms have set in early and with great 
severity, operation should be had recourse to, Rammstcdt’s plan of splitting 
the pylorus longitudinally’ being the procedure to be preferred. 

Alan Moncmeff. 


ACUTE DILATATION OF THE STOMACH 

AEtiology. — After operations, especially for acute abdominal conditions, 
and much less frequently in the course of acute infections, especially pneu- 
monia, the stomach suddenly becomes greatly dilated owing to a complete 
loss of tone. The dilatation, which is often much aggravated by severe 
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aerophagy, leads to complete obstruction of tbe duodenum by tbe mesentery at 
tbe point where tbe latter crosses it, and tbe dilatation then becomes extreme. 

Symptoms. — Tbe abdomen is very distended, large quantities of dark 
but not faecal fluid are vomited but tbe stomach is never completely emptied. 
The patient rapidly becomes very collapsed. “Black vomiting” after 
operations is almost always due to acute dilatation of the stomach, and not 
to the intestinal paralysis with which it is often associated. 

Treatment. — The stomach should be kept empty by aspirating through 
a Ryle tube kept continuously in position, however ill the patient may be. 
Nothing should be given by the mouth, but saline solution should be injected 
continuously into a vein by the drip method. If recovery does not occur in 
two or three days, a jejunostomy should be performed, the patient being fed 
through the stoma till the stomach contracts to its normal size. 


CHRONIC DUODENAL ILEUS 

^Etiology and Pathogenesis. — Just before the duodenum turns up- 
wards to end in the duodeno-jejunal flexure, it is crossed by the root of the 
mesentery. When the mesenteric vessels arise at a lower level than usual 
or the horizontal portion of the duodenum is situated unusually high, the 
slight anatomical variation from the average normal leads to some narrowing 
of the lumen of the duodenum where it is crossed. If the abdominal muscles 
are lax and the small intestines drop into the pelvis, they may be partially 
incarcerated there and the obstruction becomes more marked. In rare cases 
obstruction at the same point is caused by localised simple or tuberculous 
chronic peritonitis. The proximal part of the duodenum becomes dilated, 
and the violent peristalsis, which can be seen with the X-rays to give rise 
to backward and forward movements of its contents in its effort to pass the 
obstruction, results eventually in hypertrophy of its muscular coat. 

Symptoms. — The condition generally gives rise to no symptoms and is 
discovered accidentally during a routine X-ray examination, but it may 
cause right-sided discomfort, which sometimes simulates duodenal ulcer or 
gall-bladder disease. Paroxysmal attacks of bilious vomiting may be the 
only symptom, especially in neurotic women. In rare cases it is the cause of 
cyclical vomiting in children, which persists into adult life ; in one such case 
the consequent malnutrition led to dwarfism. The duodenal stasis may be a 
factor in the development of duodenal ulcer and of cholecystitis, when 
chronic ileus is present in an individual who is already predisposed to these 
conditions. An anterior duodenal ulcer associated with ileus is specially 
liable to perforate. 

Treatment. — In most cases postural treatment gives complete relief. 
The patient should for a few weeks adopt a position for a quarter of an hour 
every day in which the X-rays have shown that the obstruction is overcome. 
Lying on the right side or face downwards may be sufficient. In more severe 
cases the patient leans over the end of a couch with his head downwards, so 
that his trunk is perpendicular to the ground ; this allows the incarcerated 
small intestine to drop out of the pelvis, and complete and permanent recovery 
may follow. 

In my experience the results of duodeno-jejunostomy have been satis- 
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factory only in the rare cases in which the obstruction is sufficient to entire 
considerable duodenal stasis. In neurotic women with paroxysmal vomitin'? 
the symptoms almost invariably recur after a short interval of freedom b 

When a duodenal ulcer is associated with chronic duodenal ileus sufficient 
to cause definite stasis, the danger of perforation calls for operation : gastro- 
jejunostomy is often successful, but it is sometimes followed by persistent 
vomiting, so that a duodeno-jejunostomy should probablv be performed at 
the same time. 

Annum Hurst. 


DISEASES OF THE INTESTINES 
INTRODUCTION 

I. THE FUNCTIONAL DIVISIONS OF THE INTESTINES 

i. The small intestines. — In the duodenum the food is mixed with the 
pancreatic juice, which is essential for the digestion of protein and fat, nnd 
with bile, which promotes the absorption of the products of fat digestion. 
In its passage through the small intestines the chyme is mixed with the 
buccub entericus, which contains enteroJrinase, which activates the pan- 
creatic ferments, and invertase, maltase and lactase. The chyme passes 
repidly through the jejunum and most of the ileum, in the last 12 inches 
of which it remains for a considerable time. The terminal ileum indeed forms 
an “ ileal stomach,” in which the greater part of the digestion of protein, fat 
and carbohydrate takes place and the products of digestion are absorbed. 

ii. The proximal colon. — Observations on patients with ctecal fistulre show 
that about 350 g. of semi-fluid chyme, containing 90 per cent, of water 
with very small quantities of sugar, fat, coagulable protein and of the soluble 
products of their digestion pass through the ileo-cxcal sphincter in a day. 
As the average weight of faces is 135 g. and they contain only 75 per cent, 
of water with no sugar, coagulable protein or soluble products of digestion, 
it is clear that much water and all the soluble constituents of the chyme 
which reach the crecum must bo absorbed in the colon. This absorption 
takes place in the c tecum, ascending colon and proximal half of the transverse 
colon, which may therefore be regarded as the “ colonic stomach.” 

iiL The distal colon. — The pelvic colon acta as a storehouse for ftecc 3 , 
to which they are conveyed through the transverse colon, the. descending 
colon and the iliac colon when digestion in the colonic stomach is complete. 
Here they remain until the time for defalcation arrives. ... 

iv. The rectum. — The rectum has the important function of maintaining 
the regular evacuation of fieces. It is empty except immediately before 
defecation. The distension of its walls when feces enter it produces the 
sensation which prompts the individual to perform the voluntary acts which 
help the efficient performance of the defecation reflex. 
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II. THE INTESTINAL MOVEMENTS 

The movements of the intestines have two main objects : (1) mixing 
the food with the digestive juices and bringing them into contact with the 
mucous membrane which absorbs the products of digestion and water ; and 
(2) propulsion of its contents from the duodenum to the rectum, and of 
the indigestible residue of the food from the rectum. 

i. The small intestines . — In the small intestines peristalsis and seg- 
mentation take place simultaneously, the former with the object of propelling 
the chyme into the “ ileal stomach,” and the latter with the object of mixing 
the food with the digestive juices and exposing it to as large an area of mucous 
membrane as possible. In the jejunum and greater part of the ileum peri- 
stalsis is the predominating motor activity, but when the ileal stomach is 
reached it ceases almost completely and segmentation becomes extremely 
active. After a varying interval peristalsis becomes active again, and as 
the ileo-csecal sphincter relaxes with the arrival of each peristaltic wave, 
the ileal stomach empties its contents into the caecum. 

ii. The colon . — When the colon is examined after an opaque meal it 
appears to be completely immobile. In spite of this, both segmentation and 
peristalsis occur under normal conditions, but their character differs con- 
siderably from the corresponding movements in the small intestine. Peri- 
stalsis occurs only in the form of “ mass movements ” about three times a 
day : a single very powerful peristaltic wave travels slowly along a con- 
siderable part or even the whole length of the colon, pushing in front of it 
most of the contents. Deep segmentation movements, which are too slow 
to be visible with the naked eye, can be recognised by comparing radio- 
graphs taken at three-minute intervals and often in those taken at intervals 
of a single minute. Segmentation is the result of the ceaseless activity of 
the muscularis mucosae, the normal “ haustration ” of the colon seen with 
the X-rays being produced by projecting folds of mucous membrane. As a 
result of the continuous segmentation in the colonic stomach much of the 
water and all of the soluble constituents of the food and the products of / 
their digestion which have escaped the small intestine are absorbed. 

The chyme leaves the ileal stomach very slowly except during and .im- 
mediately after meals, when, as a result of a gastro-ileo-csecal reflex, frequent 
peristaltic waves pass down the terminal ileum to the ileo-csecaJ -Sphincter, 
which opens widely as each wave reaches it. The chief stimulus to mass 
peristalsis of the colon is a gastro-colic reflex. On comparing these events 
it becomes clear that the ileal stomach passes its contents into the caecum 
when it is necessary that it should be empty for the reception of the food 
coming down from the Btomach after a meal, and that the colonic stomach 
similarly evacuates itself to leave room for the reception of the contents of 
the ileal stomach. 

i III. DEFALCATION 

During deWcation the contents of the pelvic colon, together with any 
fasces which -hiay be present in the descending and iliac colon, pass into 
the rectum. The distension of the rectum causes it to contract as a whole 
21 \ 
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just like the bladder and at the same time causes reflex relaxation of the 
sphincter ani, so that the contents of the rectum arc evacuated. Simul- 
taneously the contents of the caecum and ascending colon pass into the 
transverse colon, whilst the contents of the latter pass into the pelvic colon. 

Normal defrecation depends upon a conditioned reflex. The infant is 
taught at an early age to empty his bowels directly he is placed on a chamber. 
The act quickly becomes a purely reflex one, and it continues to be so when 
he grows older and the chamber is replaced by the seat in the w.c. Break- 
fast by itself gives rise to a simple gastro-colic reflex. Sitting down on the 
familiar seat in the w.c. is, however, the starting-point of the more elaborate 
conditioned reflex, which produces the most efficient gastro-colic reflex of 
the day, in which the whole colon from the ccccum to the rectum takes part. 
In the healthy adult defecation remains to a great extent a conditioned reflex. 
It is enough to sit down in the accustomed place, perhaps with a pipe and a 
newspaper, for the reflex to begin, often without the “ call to defecate 
the perineal sensation produced by the entry of feces into the rectum, and 
without the voluntary stimulus produced by the increased intra-abdominal 
pressure caused by descent of the diaphragm and contraction of the abdominal 
muscles, though these, together with the final contraction of the levator ani 
muscles, are always brought into action to help in the complete expulsion of 
the freccs. 

Failure to open the bowels on the fust day of a holiday is not due, as is 
popularly supposed, to the “ hard water ” of the locality, deficient exercise 
in a train or on board ship, but to the unfamiliar w.c. and perhaps the unusual 
hour of getting up— or the absence of getting-up, such small changes being 
enough to upset for the moment the delicately adjusted conditioned reflex. 


EXAMINATION OF THE INTESTINES 


SIZE, SHAPE AND POSITION OF THE COLON 

s The caecum and iliac colon arc the only parts of the bowel which are 
-Jw.iys palpable under normal conditions. In very thin people and in patients 
ft *. .t, h yery lax abdominal muscles the whole colon except the splenic flexure 
"d tl e colon can often be felt. Apart from these conditions the 

an , * yaj/’orne palpable when in a state of spasm or when filled with 
colon m J'" it can often be recognised by abdominal examina- 

feces, and " - to, examination must be made; by this 

means nottly“ctSm b«t Ms6 part of the pelvic colon can be palpate* 
For a thorough investigation of the size, e&V>c and position of 
colon in the erect as well as the horizontal postures art ..-my “ 

after o* barium meal is essential, The pelvic, descending and iliac colon 

“J.'LTdc^ 

rtfottoTZ™ The" SaUU distcnsT; produces a considerable 
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MOTOR FUNCTIONS 

(a) Palpation. — In every case of intestinal disorder an abdominal and 
rectal examination should be made. No medicine or enema should be given 
during the preceding 24 hours. The quantity of faeces present in each part 
of the colon varies greatly according to the time at -winch meals are taken 
and defaecation occurs. In a normal person whose bowels are satisfactorily 
opened after breakfast, the whole of the colon is empty during the greater 
part of the morning, though a thin layer of soft faeces may cover the wall 
of the caecum and perhaps the ascending colon and so render them partially 
opaque to the X-rays if a barium meal was taken 24 hours earlier, and a 
small quantity of semi-solid faeces may be present in the distal part of the 
transverse colon. Between 3 and 4 hours after breakfast the caecum begins 
to fill ; the fillin g becomes much more rapid after lunch, so that in a short 
time the ascending colon also becomes filled. During the rest of the day 
palpation shows the caecum and ascending colon, and often the proximal part 
of the transverse colon, to be filled with soft faeces. As a rule this can be 
recognised most easily in the part of the colon in the right iliac fossa, owing 
to the solid background it affords than in the more distal part. The resonant 
note which is generally obtained on percussion over the right half of the colon 
in the morning is replaced by a dull note in the afternoon. 

In the early morning the rectum is empty, but the pelvic colon can be 
felt through the anterior rectal wall to be filled with solid scybala, which 
sometimes extend upwards into the iliac and the descending colon. On 
getting up, but often only after breakfast, the pelvic colon empties some of 
its contents into the rectum, giving rise to the “ call to defecate From this 
moment until defecation has occurred is the only time in the day in which 
the rectum of a normal individual is filled with feces. At all other times 
it is completely empty, and a proctoscope shows that there is not even a trace 
of feces adherent to the mucous membrane. In defecation the whole of the 
colon beyond the splenic flexure empties itself. Consequently the descending, 
iliac and pelvic colon are empty during the whole morning, except that 
feces may be conveyed during defecation from the transverse colon into the 
lower part of the pelvic colon, and more may arrive from the proximal colon 
with the mass peristalsis occurring after lunch. Apart from this, the pelvic 
colon is generally empty or almost empty until after tea or more commonly 
after dinner, when another wave of mass peristalsis fills it with the contents 
of the colon from the neighbourhood of the hepatic flexure and the proximal 
half of the transverse colon. 

The details of the movements vary greatly in different individuals, but 
the average conditions just described show how greatly the fullness of the 
different parts of the colon varies with the time of day, and how unjustifiable, 
for example, it is to diagnose csecal and ascending colon stasis because these 
parts of the colon are full of feces when examined in the afternoon. 

If the rectum is frill of feces and the patient has no desire to defecate, 
dyschezia can be diagnosed. If the faeces are soft it is clear that there can 
have been no delay in the passage to the rectum, such as is likely to have 
bccurred if it contains hard and dry scybala. When the rectum is empty 
out the pelvic colon can be felt through the anterior rectal wall to contain 
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eeybda, tihc form of dyschezia which is due to inability of the pelvic colon to 
empty its contents into the rectum is present, but this can be diagnosed with 
certainty only if the patient has made an effort to open his bowels after 
breakfast and the examination is made before lunch. In severe cases hard 
scybala may also be felt in the iliac and perhaps the descending colon. 

A full cajcum and ascending colon are of significance only if the 
examination is made within three hours of breakfast ; even then primnry 
right-sided stasis can be diagnosed only if the rectum and pelvic colon nrc 
empty. 


(6) The Charcoal Method.— -By giving two or three clmrconl lozenges 
with some food 8 hours after defecation and observing after wlmt interval 
black feces are passed, the total time taken in their passage through the 
alimentary canal can be ascertained. If, for example, a patient’s bowels 
have been opened at 8 a.m., charcoal should be given at i p.m. the same day. 
If some of the charcoal is not passed at latest the second morning after being 
taken, the patient must be regarded as constipated. The method has, how” 
ever, the great disadvantage of giving no indication as to the part of the 
bowel in which stasis occurs. 


(c) X-ray Examination. — i. Opaque meal . — The only reiinblc means of 
determining the rate of passage through the various parts of the alimentary 
canal is a scries of examinations with the X-rays. If the bowels have not 
been spontaneously opened the morning before the opaque meal is to be 
taken, an enema should he given in the evening. It is very important to 
discontinue the use of all aperients for at least 48 hours before the first ex- 
amination, as the intestinal functions might otherwise be observed whilst, 
still under their influence instead of under natural conditions. No aperients 
and no encmata should be used till the examination is finished, but the patient 
should make an attempt each morning to open his bowels naturally. If 
the attempt is successful, the stools should be examined to ascertain whether 
any of the barium has been evacuated. The patient should follow his usual 
occupations and take his ordinary diet. An examination should be made 
in the morning and evening of each day until all or most of the barium has 
been passed in the feces or has reached the rectum. 

ii. Opaque enema . — Although an opaque meal is the best means of obtain- 
ing information of the motor functions of the colon, an opaque cncmn 
generally gives earlier and more exact information concerning the possible 
presence of a stricture, especially in the iliac and pelvic colon, which often 
cannot be satisfactorily examined by the former method. The patient lies 
on his back, and the barium sulphate suspension is run in from a container 
at a pressure of between 2 and 3 feet tbrougb a valvcless Ifigginson s syringe 
connected with a rubber tube introduced just within the rectum, the syringe 
being used, when necessary, to help the passage of the fluid with light pressure. 
It often reaches the caecum in 2 minutes and almost invariably within o 
minutes. When the examination is complete, part can be run out through 
the tube, the rest being evacuated in the ordinary manner. A further inspec- 
tion with the X-rays is then made. Additional information, cspccmjb as o 
the presence of polypi, can often be obtained by injecting air into “ ie co on 
after the greater part of the opaque enema has been evacuated. 

An organic stricture of the colon generally obstructs the passage of 1 1 r 
fluid, the shadow ending at the seat of the obstruction, which can be o\ cr- 
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come only incompletely or not at all by waiting an additional 10 minutes, 
by increasing and decreasing the pressure of injection, by massage and by 
changes in posture. The flow of the enema is often prevented in cases of 
growth long before there is any clinical evidence of obstruction ; the bowels 
may still act normally or diarrhoea may be present, and an opaque meal may 
pass through the whole colon without delay. This is probably due to the 
occurrence of a spasmodic contraction of the bowel, which occurs at the seat 
of obstruction as soon as the enema reaches and distends the part immediately 
below it. 

An opaque meal or, more frequently, an opaque enema may show the 
presence of a filling defect in the colon caused by a growth. The latter 
also shows the exact length and position of fibrous strictures, and it is 
generally the most satisfactory way in which the presence of divertieulosis 
and diverticulitis can be determined. 


EXAMINATION OF FiECES 

The consistence, smell, colour and reaction of the stools when no aperient 
is being taken should be noted, abnormal acidity indicating excessive 
fermentation and abnormal alkalinity excessive putrefaction. The presence 
of mucus with solid stools is not in itself a sign of disease, but if it is mixed 
with blood or pus or present with faeces which are unformed though no 
aperient has been taken, some organic disease is certainly present. The 
presence of mucus with hard scybaia or with soft stools obtained after the 
use of an aperient is due to the normal reaction of the colon to a mechanical 
and chemical irritant respectively, mucus being secreted in order to protect 
the mucous membrane. Red blood by itself may come from haemorrhoids or 
a rectal polyp ; if associated with mucus or pus or both, ulceration or cancer 
of the colon or rectum must be present. The brighter the colour of the blood 
the lower is its source. The presence of pus indicates disease of the pelvic 
colon or rectum unless the stools are very fluid. 

Microscopic examination may reveal the presence of blood corpuscles, 
pus, amoebae or their cysts, and the ova of intestinal worms. The investigation 
of the stools for excess of food residue is desoribed elsewhere. 

A bacteriological examination of the stools should always be made in 
cases of diarrhoea, with or without colitis. The presence of a relative excess 
of enterococci or JB. c oli communis, the normal inhabitants of the colon, or 
of strains of streptococci or B. colt which are not normally present, or of 
parenteric, enteric, dysentery and tubercle bacilli may be discovered. If 
an endoscopic examination is made, a swab should be taken from the mucous 
membrane, together with any mucus or pus which may be seen, for cytological 
and bacteriological examination. In doubtful cases the agglutinating power 
of the patient’s blood for abnormal bacteria isolated from the stools should be 
tested. 

Occult Blood 

When blood is swallowed or is derived from an nicer or growth in the 
ceBophagus or stomach or an ulcer in the duodenum, it is evacuated in the 
stools partly as acid hasmatin and partly as hsematoporphyrin. Both also 
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appear in the stools when the blood originates in the colon unless diarrhren 
is present, when the blood does not remain in the bowel long enough for 
the former to be converted into the latter. The chemical tests for “occult 
blood ” — traces of blood insufficient to produce any change in the appearance 
of the faeces — depend upon the conversion of a substance with little or no 
colour, such as guaiac or benzidine, into a coloured substance when oxidised by 
hydrogen peroxide in the presence of a carrier, such as hrematin. The guaiac 
reaction is preferable to the benzidine, as, unlike the latter, it does not give 
a colour-reaction when iron salts are given by mouth ; it can, therefore, 
be used in patients with ulcer who are receiving iron on account of post- 
hremorrhagic anaemia. Hcematoporphyrin, which contains no iron, gives 
neither reaction. A spectroscopic examination of the stools should also be 
made, as even considerable quantities of hrematoporphyrin, which is occasion- 
ally present in the absence of acid hrematin, would otherwise escape recog- 
nition. Moreover, a positive spectroscopic finding is valuable confirmation 
of a positive chemical reaction, as, although it is much less sensitive, there 
is less chance of error. 

Before the stools are examined the patient is given a hremoglobin-frce diet. 
Chlorophyll should also be excluded, as it gives a feebly positive guaiac 
reaction, and its many-banded spectrum may cause confusion in the spectro- 
scopic examination. A charcoal biscuit is given with the first meal on the 
restricted diet, and the first and subsequent stools passed when the faces 
are no longer blackened by the charcoal are examined. For the guniac test 
a small amount of faeces is macerated with glacial acetic acid into a thin 
paste. An equal quantity of ether is then added to extract the pigment 
and the ethereal extract is poured off, Borne being kept for the spectroscopic 
examination. Two or 3 drops of tincture of guaiac arc added to the re- 
mainder ; a small quantity of ozonic alcohol is then poured in, and a change 
of colour is looked for at the junction of the two fluids. A “ positive ” 
reaction is one in which a deep blue colour rapidly appears ; a “ feeble 
positive " reaction is one in which the colour is faint purple, bluish or greenish. 
If 1 c.c. of blood enters the stomach or intestines, the next day’s stool 
will give a faintly positive reaction. 

A positive guaiac reaction signifies the presence of occult blood. A 
negative guaiac reaction proves its absence, except occasionally at the end 
of a period of hremorrhage, when the spectroscopic test may alone be positive, 
as the traces of blood still present may then be completely converted into 
hrematoporphyrin, which gives a characteristic spectrum, but does not give 
the chemical reaction. 

By the spectroscopic test of the stools one can recognise (1) acid 
hrematin, which also gives a positive guaiac and benzidine test, and (2) 
other liremoglobin derivatives, t'.c. porphyrins, which do not give a positive 
colour-reaction. The spectrum of acid hrematin is so faint that it can be 
seen only in fairly concentrated solutions : the typical band of acid hrematin 
(<\ 620) is found only when considerable quantities of blood are present m 
the stools. 

Small amounts of chlorophyll are easily discovered by the characteristic 
band in red on A GG2, t'.c. left of A G50, whereas the band of alkaline por- 
phyrin lies right of A G50 on A G30. Moreover, on addition of HC1 the bands 
of nlknline porphyrin immediately change to the acid spectrum (a narrow 



FUNCTIONAL DISORDERS OF THE INTESTINES 647 

band in red (X 605-600) and a broad band in yellow (X 590-550)), whereas 
the chlorophyll spectrum remains unaltered. 

In the absence of haemorrhoids and rectal polypi (which may be quite 
latent) and of bleeding from the month, throat and nose, the presence of 
occult blood in the stools is strong evidence that an ulcer or growth is present 
in the oesophagus, stomach or intestines. It is occasionally found in gastritis, 
with gall-stones, diverticulitis and localised adhesions involving the alimentary 
tract. 


PROCTOSCOPIC AND SIGMOIDOSCOPIC EXAMINATION 

■Wherever there is any possibility of organic disease of the pelvic colon 
or rectum a proctoscope ana, if necessary, a sigmoidoscope should be passed 
after a preliminary digital examination. No special preparation is requited, 
but the patient should endeavour to get his bowels emptied as completely 
as possible without the aid of aperients or enemata shortly before the 
examination. The instrument should be passed without an ansesthetic in 
the knee-elbow position. 

The passage of a proctoscope requires little experience, whereas a sigmoido- 
scope should be used only by experts. As the rectum is involved from the 
onset and is the last part to recover in ulcerative colitis, proctoscopy gives 
all the information required, and it has the advantage of allowing examina- 
tion from a shorter distance. Moreover, the pelvi-rectal flexure, which is 
the commonest situation of cancer, is within its range. But when nothing 
abnormal is found with a proctoscope in suspected cases of malignant disease, 
it is essential to pass a sigmoidoscope. 


FUNCTIONAL DISORDERS OF THE INTESTINES 

CONSTIPATION 

Definition. — Constipation may be defined as a condition in which no 
residue of the food taken during one day is excreted within the next 48 hours. 

./Etiology and Pathology. — Constipation may be due to (1) the passage 
through the colon being delayed, whilst defecation is normal — colonic con- 
stipation ; (2) the evacuation from the pelvic colon and rectum being in- 
adequately performed, whilst the passage through the colon is normal — 
dyschezia ; and (3) insufficient formation of feces. 

1. Colonic Constipation. — Delay in the passage of feces through the 
intestines is due to their motor activity being deficient, or to the force re- 
quired to cany the feces to the pelvic colon being excessive. The motor 
activity of the colon may be deficient owing to deficient reflex activity, in- 
hibition, or uncontrolled and irregular action. There is no evidence that it is 
ever due to actual weakness of the muscular coat. The reflexes which main- 
tain intestinal activity may be deficient owing to lack of mechanical and 
chemical stimulants in the food, or to some endocrine deficiency as in hypo- 
thyroidism. The inhibitory sympathetic nerves may be stimulated centrally 
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by depressing emotions, and reflcxly in painful disenses and injuries of anv 
part of the body, but particularly of the abdominal and peine viscera. ' 

Constipation may result from painful spasm, induced reflcxly by the 
presence of an irritant in the colon of a patient with an abnormally excitable 
nervous system ( spastic constipation). The irritant which gives rise to the 
exaggerated reflexes is in most cases hard fceccs, which may have been 
retained as a result of constipation caused by insufficient and unsuitable 
food and of dyschezia. Spasm may result from irritation by organic acids 
in intestinal carbohydrate dyspepsia, in which constipation may alternate 
with diarrhoea. Spastic constipation is a constant symptom of diverticulitis. 
The reflex may also be excited by disease in other parts of the abdomen, 
especially the gall-bladder and appendix. Similar spasmodic contractions 
of the intestines occur as a result of excessive smoking and in lead poisoning. 

The work to be done by the intestinal musculature is excessive when 
the feces arc abnormally hard and dry owing to insufficient consumption 
of water or its excessive loss in the urine or sweat, and when there is a 
diminution in the intestinal lumen owing to organic stricture. 

2. Dyschezia. — Dyschezia may be due to inefficiency of the defecation 
reflex, to abnormally hard and bulky feces requiring excessive forco for 
their evacuation, or an obstacle to efficient defecation, Buch as spasm 
or congenital or acquired strictures of the anal canal. Dsychezia due to 
inefficient defecation is the most common cause of severe constipation. 
It often originates in neglect to respond to the call to deftecatc owing to 
laziness, insanitary condition of the w.c. or false modesty. The conditioned 
reflex upon which defecation normally depends is gradually lost. The 
rectum dilates so that an increasing quantity of feces is needed to produce 
the adequate internal pressure required to give the sensation of fullness 
which 1 b the natural call to defecation. Finally the sensation is lost com- 
pletely. But the patient is still capable of emptying his rectum if lie tries. 
He has, however, by now often convinced himself that he cannot get his 
bowels to open unless he takes enemata or such enormous doses of aperients 
that the fluid feces practically act os enemata. He suggests to himself 
that his rectum is powerless to act by itself ; the dyschezia is then in part 
hysterical. 

Dyschezia may be due to various other causes, such as weakness of the 
voluntary muscles of defecation, the assumption of an unsuitable position 
during defecation, and voluntary inhibition from fear of pain in diseases 
of the anal canal. But whatever the primary cause, the final result is the 
same. The conditioned defecation reflex is lost, and the incomplete evacua- 
tion of the rectum results in the accumulation of feces and consequent 
dilatation of the rectum. _ _ , 

Careful training is required from earliest infancy iu order to develop the 
defecation reflex. Neglect of this, together perhaps iu some cases with a con- 
genital deficiency of the muscle-sense of the rectum, is the cause of the 
dyschezia of infants, in whom the slight additional distension produced bj 
the introduction of a finger or a piece of soap into the rectum results in an 
adequate stimulus. ... . , 

The rectal muscle-sense is abolished or defective in diseases of the spinal 
cord in which the defecation centre itself or the fibres connecting it with the 
brain are involved. 
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3. The third great class of constipation is due to the quantity of faeces 
formed being insufficient to produce an adequate stimulus in the pelvic colon 
and rectum, and to a less extent in the rest of the colon. The insufficient bulk 
of faeces is due to an inadequate quantity of food residue reaching the colon 
as a result of anorexia or of oesophageal or pyloric obstruction, or to unusually 
complete digestion and absorption of food, the result of a “ greedy bowel.” 

Symptoms. — Many people regard themselves as ill if they do not have one 
action of the bowels a day, although this is really nothing more than a question 
of convenience, being found to suit the habits and diet of the majority of 
civilised people. Perfect health may be maintained by individuals who 
defecate regularly two or three times a day, and by others who obtain an 
evacuation once in two, three or more days. The latter, so long as defecation, 
when it does occur, is complete, can no more be regarded as diseased than those 
otherwise normal people, whose hearts beat only forty or fifty times a minute. 
The majority, however, although they may suffer no inconvenience for a con- 
siderable time, finally develop symptoms due to fecal accumulation, gradually 
increasing quantities of feces being retained. For practical purposes, 
therefore, an individual may be considered constipated if his bowels are not 
opened at least once in every 48 hours. A less frequently recognised variety 
of constipation is that in which insufficient feces are excreted, although the 
bowels may be opened every day, often more than once, a condition analogous 
to retention of urine with overflow. 

It is important to distinguish the Bymptoms of constipation from those 
of the conditions which may give rise to it. There is no doubt that anxiety 
neuroses and hypochondriasis, epilepsy, asthma, nephritis, diabetes, painful 
pelvic disorders and many other diseases may be greatly aggravated by 
constipation. Apart from these conditions, headache, fatigue, anorexia and 
pigmentation of the skin may result directly from intestinal intoxication 
and, with the exception of pigmentation, from the reflex effects of constipa- 
tion. Toxic symptoms never develop unless stasis occurs in the caecum 
and ascending colon, in which the feces are still soft, and then only if it is 
associated with impairment of the functional efficiency of the liver, which 
normally destroys intestinal toxins or renders them innocuous; or of the 
kidneys, which normally excrete any toxins which have escaped the liver. 
Reflex symptoms, on the other hand, occur chiefly in dyschezia as a result 
of the pressure produced by hard feces. The latter differ from the former 
by their almost instantaneous disappearance on defecation. 

Faecal retention is a common cause of intestinal flatulence and colic. 
In rare cases a fecal tumour may form, generally in the pelvic colon, and 
give rise to obstruction. A fecal accumulation in the rectum may cause 
haemorrhoids, pruritus ani, catarrhal proctitis and neuralgic pains in the 
perineum, back and down the legs. Hard feces make defecation painful, 
and their passage may give rise to anal ulcers. 

Diagnosis. — It is comparatively rare for a patient to consult a doctor' 
on account of constipation without having already attempted to cure himself 
with aperients. But no accurate diagnosis can be made until it has been 
ascertained whether he is actually constipated at all. The symptoms generally 
ascribed to auto-intoxication caused by intestinal stasis are often really pro- 
duced by purgatives, which lead to the excessive production of toxins by 
hastening the half-digested contents of the small intestine into the csecum, 
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where fermentation and putrefaction arc consequently increased. Purga- 
tives also cause the contents of the transverse, descending and" pelvic colon 
to be fluid instead of solid, so that absorption of toxins continues throughout 
the whole length of the bowel instead of in the caecum and ascending colon 
alone. In spite of his probable protests the patient is instructed to sec what 
happens if no drugs are taken for three days, an effort being made to open 
the bowels each morning. In most cases he loses his abdominal pain and 
his so-called toxic symptoms. The bowels are often opened daily, in which 
case a diagnosis of hysterical pseudo-constipation can be made — hysterical 
because the patient had suggested to himself, as a result of faulty education 
aggravated by the reading of pernicious advertisements, that he was con- 
stipated and required aperients to keep himself well, whereas a little psycho- 
therapy, in the form of explanation of the physiology of his bowels and the 
origin of his symptoms and persuasion to try to open his bowels each morning 
without artificial help, results in a cure. In some cases, however, the patient 
does not succeed in opening his bowels, although he may feel more com- 
fortable than when he was taking drugs. A second abdominal and rectal 
examination should then be made. If no sign of organic disease is present 
and the rectum is found to be filled with fames, dyschezia can be diagnosed. 
In spite of this the patient has no desire to open his bowels. A normal 
individual would feel an urgent call to defalcation under such conditions, 
but the rectum has dilated as a result of being constantly full of faces and 
the call to defamation is no longer felt. 

In severe cases it is advisable to investigate the motor activity of the 
intestines with the X-rays, a barium meal being given after the patient has 
discontinued taking aperients. Ileal stasis should be diagnosed only if no 
trace of barium has reached the cm cum 6 hours after the opaque meal, or 
if a considerable quantity of barium-containing chyme is still in the end of 
the ileum 6 hours after evacuation of the stomach is complete. If most of 
the barium is still in the caecum and ascending colon ah the end of 24 hours, 
stasis is present, even if a little has passed to the more distal parts of the 
colon ; but a faint shadow of the caecum is often visible in normal individuals 
even 3 days after the meal. If the splenic flexure is reached in 21 hours, 
and the greater part of the barium is in the transverse colon at the end of 
48 hours, there must be stasis in this part of the bowel. In dyschezia most 
or all of the barium has accumulated in the rectum in 24 hours (Fig. 19). 
In pelvic colon dyschezia a similar accumulation occurs in the pelvic colon, 
but the rectum remains empty. 

Treatment. — Under no circumstances should the patient fail to make an 
effort to open his bowels after breakfast, even if he feels no desire to do so, 
and a call to defalcation felt at any other hour in the day should be obeved 
at once. Sufficient time should be spent over the act of defecation, and it 
is often advisable to pay two visits to the w.c. at short intervals, perhaps 
before and after breakfast. In order to prevent the temptation to hurrv 
over defecation, the closet should be clean, devoid of smell and sufficient \ 
warm in winter. In dyschezia with weak abdominal muscles a fooMoo, 
9 inches lower than the seat, should be provided. In many cases of dyschezia 
no treatment is required beyond explaining to the patient the nature an 
cause of his condition, and persuading him to give up aperients and to make 
an effort to empty his rectum, which he must realise is quite capable ol 
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doing its work. By perseverance it is generally possible to re-develop the 
lost conditioned reflex upon which normal defecation, depends. 

It is most important to see that sufficient food is taken, as constipation 
is often as much due to its insufficient quantity as to its unsuitable quality. 
The diet should contain an increased proportion of vegetable foods, especially 
those which contain much cellulose and organic acids. Fresh or dried fruit 
should be taken three times a day, and green vegetables or salad should be 
eaten at l unc h and dinner. Stewed prunes taken at breakfast, the number 
being regulated according to the degree of constipation, are especially valuable. 
Porridge and cream and wholemeal brown bread are also useful. Sufficient 
fluid should be drunk ; a glass of cold water taken on rising in the morning 
often helps the bowels to act after breakfast. 

The majority of cases of constipation can be cured without drugs if proper 
treatment is instituted at a sufficiently early stage. In dyschezia purgatives 
act only when fluid stools are produced, colic and toxic symptoms often 
resulting and a considerable quantity of fluid and nutritive material being 
wasted. In the treatment of diseases which are aggravated by co-existing 



Fid. 18. — Dyschezia in a girl of 17, whose bowels had not been opened for 5 weeks when 
admitted to Guy’s Hospital. (First case of constipation examined with X-rays : 
May 1907.) 


constipation, purgatives should be regularly given. They are also useful 
for in a.lHng the stools soft when straining at stool is accompanied by danger, 
as in patients with weak hearts or high blood pressure. In colonic con- 
stipation, when non-medical treatment proves insufficient, purgatives must 
also be used, but an effort should be made to dispense with them at the 
earliest possible moment. The stool produced by an aperient should be 
normal in size and consistence. The dose should be so regulated that one 
stool is passed every day and the desire to defecate is felt immediately 
after breakfast. It should cause no pain or discomfort, and should not 
irritate the intestinal mucous membrane sufficiently to lead to the Appear- 
ance of mucus in the stools. An infusion of senna pods in cold water is 
particularly useful, as senna acts on the colon alone, and the dose can be 
regulated from day to day by the patient. An attempt should be made at 
intervals to reduce the number of pods by one at a time, until finally none 
may be required. 

In constipation caused by a greedy bowel the bulk of the feces must be 
increased by the administration of liquid paraffin or of an unirritating vege- 
table mucilage, such as isogel or coreine, which pass through the intestines 
without undergoing decomposition or absorption. These preparations are 
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valuable when the faeces ate hard and dry ; they ate therefore useful in 
other varieties of constipation besides that due to a greedy colon, as fteces 
always become bard and dry as a result of their abnormal retention in the 
bowel. In dyschezia the soft stools which result from their use are expelled 
with less difficulty than ordinary feces. From a tcaspoonful to a table- 
spoonful of paraffin or double the dose of a plain 50 per cent, paraffin emulsion 
should be taken immediately after one, two or three meals every dav. A 
teaspoonful of isogel or coreine, which absorbs water to form a bulky gelatinous 
mass which becomes intimately mixed with the feces, is taken with one or 
more meals in addition to or as a substitute for paraffin. 

The majority of cases of moderately severe constipation arc more or less 
cumulative, excess of faces being always present in the large intestines. It 
is therefore necessary that the colon should be completely- evacuated before 
other methods of treatment are adopted. This can best be done by washing 
the colon out with a pint and a half or two pints of warm water run into it 
from a douche-can or funnel at low pressure through a soft catheter inserted 
just beyond the anal canal. The regular use of enemata, Plombieres douches 
and of continuous intestinal lavage with many pints of fluid are very hatmful 
both from a physical and psychological point of view. 

It is essential in treating dyschezia to keep the rectum and peine colon 
empty, so that they may in time regain their normal tone and contractile 
power. This can be accomplished by the use of a 1-ounce enema consisting 
of equal parts of glycerin and water every morning, if a prolonged attempt 
to dcftecate naturally has proved unsuccessful The strength of the enemata 
should be gradually reduced by replacing a drachm of the glycerin by water 
every other day until only water is used. As a rule the normal defecation 
reflex and with it the tone and contractile power of the rectum slowly return. 

When dyschezia is due to inability of the pelvic colon to empty its contents 
into the rectum, six ounces of paraffin should be injected on going to bed and 
retained during the night ; the bowels arc then generally opened without 
difficulty in the morning. If, however, they fail to act, a plain water enema 
should be given. 

When the sphincter ani is in a condition of spasm as a result of inflamed 
haemorrhoids or an anal ulcer, or when the anal canal is congenitally too 
narrow or a stricture has followed an operation for haemorrhoids, complete 
relief can bo obtained by dilating the passage by means of diathermy applied 
locally through a conical electrode. 

Regular exercise in the open air is a valuable means of preventing con- 
stipation, especially in individuals who follow a sedentary occupation. When 
any of the voluntary muscles of defalcation arc weak, considerable benem 
can be'gaincd by the performance of remedial exercises every morning and 
evening. Special attention should be devoted to the levator ani muscles, 
especially in women in whom the pelvic floor has been injured daring par- 
turition, nnd in cases in which there is any tendency to prolapse on straining 
at stool (see p. 778). Stasis in the proximal part of the colon may be benetitea 
by massage applied directly to tbe affected part. Its efficacy _ is grea y 
increased if tbe first treatment is given during an X-ray examination, as 
tbe masseur can then sec the exact position of tbe colon and can find wtm 
manipulations have most effect upon it. 
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DIARRHOEA 

Definition.*— Diarrhoea is a condition in which -unformed stools are passed. 
Defecation generally occurs several times in the day, but mere frequency 
of defecation is not diarrhoea, for tbis may even be associated with constipa- 
tion. The bulk of feces excreted in 24 hours is generally excessive, but this 
again may occur without diarrhoea, as excessive feces are occasionally formed 
when the passage through the alimentary canal is not abnormally rapid. 
The one essential factor in diarrhoea is the abnormally rapid passage of the 
food residue through the alimentary canal. 

^Etiology. — 1. Excessive Stimulation of Motor Activity. — The 
most common cause of diarrhoea is the presence in the food of excess of the 
mechanical and chemical stimulants of intestinal activity. Thus over- 
indulgence in green vegetables, salads and especially unripe fruit is a 
familiar cause. Chemical irritants may also be swallowed in decomposing 
food, as in some cases of fish and meat poisoning, but food may also cause 
diarrhoea by giving rise to a bacterial infection of the intestine. Diarrhoea 
very frequently results from the habit of taking aperients, either in excess of 
what is required for the correction of chronic constipation, or even when the 
bowels left to themselves would act quite normally. Thus many of the 
symptoms often ascribed to constipation are really due to the diarrhoea 
caused by purgatives, as it results in the absorption of excess of poisons from 
the too fluid feces. 

Chronic diarrhoea is a common sequel of the acute diarrhoea following 
infection with a pathogenic organism which gains access to the intestines 
in contaminated food or water, and it may follow acute general infections 
such as influenza. In both cases the subsequent diarrhoea may be gastrogen- 
ous {vide infra) and associated with achlorhydria resulting from gastritis 
caused by the infection, and not the direct result of bowel infection. In some 
cases the infection is derived from a septic focus in the mouth, nose or pharynx, 
and in rare cases recurrent subacute appendicitis is the source of a chronic 
infection of the colon. Some infective bacteria, such as those of the parenteric 
group, act chiefly on carbohydrates and may lead to excessive fermentation. 
Others, such as streptococci and various anaerobes, act on proteins and lead 
to putrefactive diarrhoea. Severe intestinal carbohydrate dyspepsia (p. 674) 
may give rise to chronic diarrhoea or alternating constipation and diarrhoea, 
and deficient digestion of proteins, resulting from either gastric or pancreatic 
insufficiency, may lead to a non-infective putrefactive diarrhoea. Deficient 
digestion of fat and deficient absorption of fatty acids and soaps give rise 
to fatty or soap diarrhoea respectively [vide, p. 657). 

Diarrhoea is often gastric in origin. This gastrogenous diarrhoea may 
occur when the gastric juice is deficient or absent. An abnormal number of 
organisms reaches the intestines in these circumstances, as the partial pro- 
tection afforded by the bactericidal action of the hydrochloric acid in the 
stomach is lost. As in addition to the digestion of meat in the stomach the 
connective tissue of meat and the cellulose of vegetables are normally softened 
by the hydrochloric acid of the gastric juice, undigested lumps of meat and 
fragments of vegetable leave the stomach and pass through the small intestine 
to the colon, where they are liable to undergo bacterial decomposition. The 
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uritation of tlie mucous membrane of tbe intestines by the insufficient!*- 
divided fragments of food and by tbe products of bacterial decomposition 
leads to diarrhoea, •which may become aggravated by secondary enteritis or 
entero-colitis if the irritation is sufficiently intense or prolonged. Similar 
gastrogenous diarrhoea may occur after the performance of a gastro- 
jejunostomy or partial gastrectomy, the food leaving the stomach with such 
rapidity that the intestines are overwhelmed with undigested and irritatine 
food. b 

Lastly, chemical stimulants to intestinal activity may be produced in the 
body and excreted into the colon ; this is the cause of diarrhoea in urromia, 
hyperthyroidism and septicaemia. 

2. Over-excitability of the Neuro-muscular Mechanism which 
CONTROLS the Intestinal Movements.— (o) Post-prandial diarrhoea.— 
Under normal conditions the entry of food into the empty stomach gives 
rise to a gastro-colic reflex, which is the chief stimulus to the movements 
of the colon. In most individuals this is followed by defalcation only after 
breakfast, as the pelvic colon is then full, and the sudden passage of fseces 
from it into the rectum gives rise to the call to defalcation. Sometimes the 
gastro-colic reflex is abnormally active. This may manifest itself after 
breakfast ; a formed stool is passed first, but in the course of the next half- 
hour or hour one or more loose stools are passed in addition. In severer 
cases the bowels are also opened after dinner and less frequently after lunch, 
the stools again being often Boft or fluid. 

(6) Nervous diarrhoea . — It is not uncommon for a fright to result in the 
immediate passage of a semi-fluid stool. In some patients, who are often 
not otherwise neurotic, attacks of diarrhoia occur whenever they arc in any 
place where it would be awkward for them to relieve themselves. When 
this has once happened, it is likely to recur under similar circumstances, 
largely owing to fear that it will do so. Post-prandial and nervous diarrhcca 
are often associated together, a patient suffering from the former being 
particularly likely to feel an urgent desire to defalcate if he is at a dinner- 
party or in a railway carriage without a lavatory. 

Diarrhoea, whatever its cause may be, tends to be worse after meals, 
especially breakfast, and it is occasionally also influenced by nervousness. 
It is important, therefore, to exclude some other primary cause before diagnos- 
ing a case as one of pure post-prandial or pure nervous diarrhcca. 

(c) Irritable bowel . — When the mucous membrane of any part of the 
intestines is inflamed or ulcerated, mechanical and chemical stimulants are 
likely to produce an excessive reflex response, so that the diarrhcca which is 
probably already present is aggravated. Apart from this many people, 
who have lived in the tropics and have suffered there from dysentery or from 
diarrhoea due to some less defined cause, continue to be liable to diarrhoea 
for many years after tbeir return to a temperate climate. 

3. Organic Intestinal Disease.— (a) Enteritis .— The profuse, watery 
diarrhoea of acute food poisoning and acute infections such as. abdomina 
influenza and scpticremia is a result of acute enteritis, which is genera y 
accompanied by acute gastritis, especially if vomiting is present, but the colon 
is often spared. The irritating products of the excessive bacterial activity 
resulting from the stasis in organic obstruction of the small intestine give 
rise to enteritis ; consequently diarrhoea and not constipation is almost 
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always present in chronic small intestine obstruction. In all these conditions 
the chyme from the stomach passes so rapidly through the small intestine 
that they are quite fluid and very bulky when they reach the csecum ; they 
consequently act as an enema and are almost immediately evacuated, even 
if the colon remains quite healthy. 

(b) Colitis . — Diarrhoea is a constant symptom of acute inflammation of the 
colon, except in the rare cases in which it is confined to the csecum and ascend- 
ing colon. Thus it is always present in ulcerative colitis and bacillary dysentery, 
in which the disease begins and remains longest in the pelvic colon and 
rectum, but it may be absent in mild cases of amoebic dysentery in which 
the caecum alone is involved. Diarrhoea may occur in carcinoma of the colon, 
especially the distal part, before the lumen has been narrowed sufficiently 
to lead to faecal retention. The diarrhoea in these conditions is due to irrita- 
tion of the bowel by the products of bacterial decomposition of the albu- 
minous exudate of the diseased parts, and in colitis also to deficient absorption 
of fluid by the inflamed mucous membrane. 

Symptoms. — The chief and sometimes the only symptom of diarrhoea is 
the abnormally frequent passage of abnormal stools. In small intestine 
diarrhoea discomfort and colicky pain are often felt round the umbilicus. In 
severe cases of diarrhoea, whatever its origin, discomfort or even pain is felt 
over the whole of the lower part of the abdomen for a short time before the 
bowels are opened. It may be followed by a sensation of soreness, but the 
abdomen is neither tender nor rigid, and warm applications generally relieve 
it. Occasionally severe colic occurs, which may be temporarily relieved 
each time the bowels are opened or flatus is passed. The passage of a large 
and watery stool is often followed by a feeling of exhaustion and faintness, 
which may be accompanied by sweating and coldness of the extremities and 
occasionally even by syncope. 

In severe cases of acute diarrhoea and in persistent cases of chronic 
diarrhoea the nutrition suffers and the patient loses weight ; sometimes an 
extreme degree of emaciation results. When the diarrhoea is associated with 
abnormal bacterial activity in the intestines, especially if this is of the putre- 
factive type, symptoms of intestinal toxaemia may develop. 

Diagnosis. — When a patient complains of diarrhoea, it is first necessary 
to ascertain whether the passage of faeces through the intestines is really taking 
place with abnormal rapidity. Many people think that frequent defsecation, 
particularly if the stools are in part fluid, is sufficient evidence that diarrhoea 
is present, whereas this is by no means necessarily the case. The stools of 
every patient supposed to be suffering from diarrhoea should be examined ; 
if they are of a uniform semi-solid or fluid consistence, true diarrhoea is 
probably present, whereas numerous stools, if they are small and solid, and 
fluid stools containing small solid fragments suggest a diagnosis of pseudo- 
. diarrhoea. In a doubtful case, 2 or 3 charcoal lozenges should be given with 
some food immediately after the bowels have been opened in the mornin g ; 
each stool is now examined and the time which elapses before black faeces 
are passed is noted. If charcoal is seen in the stools within 12 hours, true 
diarrhoea is present ; if in less than 4 hours, the small intestine must be in- 
volved as well as the colon. If no charcoal appears within 48 hours, constipa- 
tion and not diarrhoea is present. A series of X-ray examinations after a 
barium meal affords a more accurate method of determining the rate of 
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passage through the alimentary canal, and it has the advantage of showinc 
m what part of the boa-el the rate is excessive. In small intestine diarrhoea 
the head of the opaque meal may reach the ctecum within an hour or two • 
when the colon alone is involved, it arrives after the usual interval of 3 or 
4 hours. 

The most common cause of pseudo-diarrhoea is dyschezia . Although 
the rectum is never properly emptied, the patient feels a constant desire to 
open his bowels, and as a result of his efforts a very small quantity of hard 
feces may be passed. The constant presence of feces in the rectum calls 
forth the secretion of clear mucus. In slight cases there may be nothing 
more than a thin layer of mucus over the hard lumps of ia-ccs , in severer 
cases a larger quantity of fluid mucus, which is often stained brown, is passed 
' either alone or with hard particles of feces. In all such cases the discovery 
of solid feces in the rectum immediately after the bowels have been opened 
should remove any further doubt as to the diagnosis. A growth of the 
rectum or pelvic colon, and less frequently a growth in other parts of the 
colon, though rarely on the proximal side of the splenic flexure, may lead to 
pseudo-diarrhoea, feces being retained above the growth, whilst the serous 
and often blood-stained exudation from its surface, mixed with mucus 
produced by the irritant action of the exudation on the mucous membrane 
below it, are passed at more or less frequent intervals, so that the patient 
regards himself aB suffering from diarrhoea. The character of the stools 
should at once make it obvious that endoscopic and radiological examinations 
are required, even if nothing abnormal is felt on abdominal or rectal 
examination. 

When it is known that genuine diarrhoea is present, it is next necessary 
to determine whether it is due to a functional or an organic cause. The 
history is often a great help. Post-prandial or nervous diarrhoea of long 
duration is generally gastrogenous. An acute onset suggests that the cause 
is some toxic or infective agent, whereas a more gradual onset of chronic 
diarrhoea in a middle-aged individual, who has hitherto been regular or con- 
stipated, suggests the possibility of a growth. A careful abdominal and 
rectal examination should be made in every case. The former may rcvcnl 
the presence of a tumour or an abnormally dilated or contracted condition 
of the colon ; by means of the latter the existence of ulcerative colitis may 
sometimes be recognised, as well as the presence of a growth in the rectum 
or pelvic colon. In doubtful cases an endoscopic examination should always 
be made before deciding that the diarrhoea is functional in origin, as the 
mucous membrane of the accessible part of the colin is almost invariably 
iuvolved when diarrhoea is due to some form of colitis. 

The examination of the stools is of the greatest importance, as it gives 
valuable indications for treatment as well as helping in diagnosis. In small 
intestine diarrhoea the stools are watery, at any rate in the early stages, 
whereas in colonic diarrhoea they arc unformed but not fluid. The presence 
of mucus indicates active inflammation, and blood with or without pus 
simple or malignant ulceration. Thus the watery diarrhoea caused by enteritis 
can be distinguished from that caused by excessive irritability or irntation 
of the small intestine by the presence of flakes of mucus floating in the fluid 
fa'ces. In acute eutcritis the mucus is often blood-stained and nucro«coptea 
examination shows the presence of red corpuscles, degenerated epithelial 
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ceUs and pus cells ; as tlie inflammation subsides the mucus becomes cell-free 
and finally disappears. Similarly tte unformed, but not watery faeces of an 
irritable or irritated colon can be distinguished from the faeces of colitis by the 
presence of mucus, pus and blood in the latter. 

The presence of excess of starch, meat fibres or fat indicates a small 
intestine diarrhcea. Excess of undigested starch is found on microscopical 
examination in fermentative diarrhcea, and of striated muscle fibres in 
putrefactive diarrhcea. The faeces are often frothy and have an acid smell 
and reaction when fermentation is excessive ; they are alkaline and have a 
putrefactive odour when excessive putrefaction is present. 

The stools passed when fat is insufficiently digested or absorbed are easily 
recognised by their pale colour and increased bulk. If the excess is in the 
form of neutral fat, the stools are oily ( fatly diarrhoea), and pancreatic in- 
sufficiency can be diagnosed ; striated meat fibres are also likely to be 
present. This condition is, however, rare in the absence of jaundice caused 
by obstruction of the common bile duct. More frequently most of the fat 
is present as fatty acid and soaps (soap diarrhoea), showing that pancreatic 
digestion is normal, but that absorption is deficient. This may result from 
absence of bile salts in obstructive jaundice, and from the sprue-syndrome 
(c celiac disease in children and sprue and non-tropical sprue in adults). Soap 
diarrhcea is also caused by obstruction of the lacteals by tuberculous, simple 
inflammatory or secondary malignant disease of the mesenteric glands. 
In the case of the latter the stools becomes perfectly normal on a fat-free 
diet, the digestion of meat and vegetable food being unaffected. In soap 
diarrhoea almost all the calcium in the food combines with fatty acid to form 
calcium soap in these conditions ; the blood calcium is consequently dimin- 
ished, and tetany may result. In children growth is greatly -impaired, and 
deformities result from the softness of the long bones. The inability of the 
intestines to absorb fat may be associated with deficient absorption of sugar, 
iron (causing microcytic anaemia), haemopoietin (causing pernicious anaemia), 
neuropoietin (causing subacute combined degeneration of the cord), and 
vitamins A, B, D, E and K. 

A bacteriological examination should always be made in the hope that 
the nature of any infection which is present may be discovered, but except 
in the early stages this is generally negative. 

The blood sedimentation rate should always be measured in doubtful cases, 
as' in functional diarrhoea it is likely to be within normal limits, whereas if it 
is raised to perhaps 40 or 50 mm. in an hour organic disease is almost certainly 
present. 

Prognosis. — If thorough treatment is instituted from the onset, the 
prognosis of diarrhoea is good, unless it is due to some serious organic disease. 
If, however, it is neglected, strict treatment must be continued for a pro- 
longed period in order to be successful. 

The tendency to post-prandial and nervous diarrhoea often remains 
throughout life, though considerable improvement and even’ a cure can 
result from treatment. Unlike other forms of diarrhoea, they rarely affect 
the general health, and are chiefly troublesome on account of the incon- 
venience they cause. 

Treatment. — Acute diarrhcea. — The patient should be kept warm' and 
at rest in bed until lie attack has completely subsided. If it is due to food 
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poisoning and he is seen within 12 hours of the onset, he should be given from 
I to 1 ounce_ of castor oil to clear the irritant material out of the small as well 
as the large intestine, unless the diarrhoea is so severe that it appears probable 
that this has already occurred. No food should be given for 24 hours or 
even longer in severe cases, but the patient may drink as much water as he 
likes. Sweetened arrowroot made with water should then be given, but 
nothin" else until the diarrhoea has ceased. Milk, junket, bread and butter, 
and mUk puddings are next allowed, after which a gradual return should be 
made to an ordinary diet, the speed with which this is done depending on 
the severity of the case. The only drugs which are of real use in acute 
diarrhoea are kaolin and opium and its alkaloids. A tablespoonful of kaolin 
should be given three times a day. If the diarrhoea shows no signs of abating 
after 24 hours, codeine should be given, the dose befog regulated according 
to the severity of the diarrhoea and the general condition of the patient^ 
but sufficient must be given to stop the diarrhoea in 48 hours. If the diarrhoea 
is accompanied by vomiting, a test-meal should be given about a month 
later, even in the absence of all symptoms, as the accompanying acute gastritis 
may have led to achlorhydria, which is likely to give rise to chronic diarrhoea 
or other trouble later unless the underlying chronic gastritis is overcome. 

Chronic diarrhoea . — In all cases of chronic diarrhoea recovery occurs most 
rapidly if the patient remains in bed during the first few days of treatment. 
In many instances the diarrhoea, which may have been present for months, 
disappears in a few days, and the patient may even become constipated. 
Unless, however, other treatment is instituted, the diarrhoea is very likely to 
return as soon as he gets up again. As the improvement which results 
from staying in bed is due in part to the rest and in part to warmth, it is 
important for the patient to avoid over-exertion and to avoid exposure to 
cold for a considerable period after the symptoms have disappeared. If he 
feels chilled at any time he should have a hot bath and go to bed at once ; 
by these means he is likely to prevent a recurrence. Patients who Lave 
recently suffered from chronic diarrhoea should never go to the tropics, and 
they should even avoid visiting the southern parts of Europe, as a slight 
intestinal attack from bad food is likely to have much more serious results 
with them than in an individual who has not before suffered from any intestinal 
disorder. 

The successful treatment of chronic diarrhoea depends upon the recogni- 
tion of its cause. The treatment of diarrhoea which is secondary to organic 
disease of the intestines, such as colitis and cancer, is considered elsewhere. 

Whatever the actual cause of the diarrhoea, it is important to avoid any- 
thing which could produce mechanical irritation in the colon. The food should 
be thoroughly chewed, and anything, such as new bread, cheese and tough 
meat, which is difficult to break up completely, should not be eaten. The 
patient must avoid all raw vegetables in salads and pickles, and cooked 
green vegetables are allowed only as purees. The pips and skins of fruit, 
whether raw, cooked or in jam, and currants, raisins and lemon peel ui 
puddings and cakes must be avoided. _ 

For the treatment of fermentative diarrhcca, vide Intestinal Carbohydrate 
Dyspepsia (p. G45). A lacto- vegetarian diet is most suitable for putrefartn* 
diarrhcca ; no meat should be allowed until the diarrhoea has ceased for 
4 weeks, and high game and over-ripe cheese should be permanently avoided. 
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Fatty and soap diarrhoea stops at once on a fat-free diet. In severe 
cases it may be necessary for the patient to continue with this diet for the 
rest of his life. 

_ Gastrogenous diarrhoea rapidly improves on the diet already. described as 
suitable for putrefactive diarrhoea, but a relapse is certain to follow a return 
to an ordinary diet unless the achlorhydric gastritis is properly treated 
(vide p. 616). When the diarrhoea is infective in origin, a teaspoonful of a 
fresh liquid culture of B. acidophilus should be given fasting each morning. 

Nervous diarrhoea is often completely uninfluenced by diet, but drugs, 
which diminish the activity of the gastro-colic reflex either peripherally 
or centrally, are veiy effective. A mixture containing 6 grains of potassium 
bromide and 5 minims of tincture of belladonna taken immediately before 
meals is all that is required in mild cases. In severer cases a small dose 
of codeine should be added. The exact dose of each drug must be varied 
to suit each patient, as different individuals react very differently to these 
drugs, especially to belladonna. When the diarrhoea has been completely 
controlled, the quantity of each drug should be gradually reduced. Then 
the doses before lunch and dinner, and finally that before breakfast, can be 
discontinued. In some cases it is advisable to allow the patient to have a 
pill containing belladonna and codeine always with him, so that he can take 
one before going to a dinner-party or on any other occasion when he fears 
that he will have diarrhoea. He soon learns to trust so thoroughly in his 
pill that it probably acts more by suggestion than in any other way, and the 
dose can accordingly be progressively reduced until it is infinitesimal. 

As in many cases of diarrhoea due to other causes the bowels act most 
frequently after meals, the treatment just described is often of use in con- 
junction with that required for the primary condition. 

Arthur Hurst. 


EPIDEMIC DIARRHOEA IN CHILDREN 

Synonyms. — Summer Diarrhoea ; Infective or Infectious Diarrhoea ; 
Acute Gastro-Intestinal Infection ; Acute Heo-Colitis ; Cholera Infantum. 

The form of diarrhoea here spoken of used to be one of the chief scourges 
of infant life, but is certainly much less common now than formerly. It 
prevails epidemically in institutions, although sporadic cases may be met 
with at any time. The association of epidemics with hot weather is no longer 
a feature. It chiefly affects children below the age of 5, but is most fatal in 
the first year. Boys are more susceptible than girls. Epidemics among the 
newborn have been described. 

Aitiology. — It is generally agreed that the disease is caused by infection 
with micro-organisms ; but in spite of much research the bacteriology is by 
no means clear. It would appear that all cases are not due to the same 
organisms, and various members of the coli-typhoid-dysentery group have 
been blamed at different times. Recently particular attention has been 
paid to the Sonne strain of dysentery bacillus. 

Next in importance as an setiological factor must be put the influence 
of unhygienic surroundings, such as dirt, overcrowding, a contaminated milk 
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supply, and want of cleanliness in feeding utensils. The infection is probably 
often conveyed by dust, and flies may act as carriers. 

Any digestive derangement in the child may predispose to infection, 
and bottle-fed infants are specially liable. The disease appears to be to 
some degree contagious, and if introduced into a ward is apt to spread to 
unaffected infants. The influence of age and sex have already been referred to. 

Pathology.— The changes found after death may be surprisingly slight] 
considering the severity of the disease, and vary materially in different cases 
and epidemics. As a rule the mucous membrane of the stomach aud in- 
testines is in a condition of “ mucous catarrh.” There may also be areas of 
congestion, with here and there small petechial htemorrhages. The lymphoid 
tissue of the alimentary canal is often swollen, and in severe and protracted 
cases the solitary follicles in the colon and lower ileum may exhibit superficial 
ulceration. 

Other organs, such as the liver and kidneys, show fatty or parenchymatous 
degeneration, whilst the lungs are often congested and ccdemaious, with, in 
protracted eases, patches of broncho-pneumonia in the lower lobes. 

Symptoms. — The clinical picture is often very complicated, and if it b 
to be understood it is essential to realise that the disease causes a profound 
disturbance of metabolism and is not merely a disorder of the alimentary 
canal. The supervention of dehydration, acidosis or nephritis, with their own 
clinical manifestations, tend still further to perplex the observer and make ii 
impossible for him to decide to what extent the symptoms are due to the 
primary infection or to these secondary developments. 

The disease may start insidiously, with a gradually increasing diarrhoea ; 
or the onset may be abrupt, with a rapid rise of temperature and early pro- 
stration. The diarrhoea is not necessarily a pronounced feature, and the worst 
cases arc often those with fewest stools. The character of the motions varies ; 
but in the early stage they are usually green, slimy and ill-digested, becoming 
dark and watery later. In the choleraic cases they are of the profuse “ rice- 
water ” type. When the colon is affected, visible mucus and blood may be 
passed with much straining. The discharges are usually attended by colicky 
pain and the passage of flatus. Vomiting is generally present at the onset, 
but varies greatly in amount. The temperature is always elevated at some 
period of the disease, but the height, duration and course of the pyrexia arc 
very inconstant. Hyperpyrexia may supervene towards the close in fatal 
cases. Prostration and circulatory failure are early features, and arc shown 
by depression of the fontanelle, pallor, pinched features, an inelastic rinn 
due to dehydration and coldness of the extremities. When “ intoxication 
is n factor, consciousness becomes impaired, and the infant passes into a 
state of stupor, with intervals of restlessness, which may result in complete 
coma, sometimes terminating in convulsions. If acidosis is present, the 
respiration may show the characters of “ air-hunger." , 

The uriue is scanty, highly acid and contains a little albumin and a 
few hyaline casts. Acetone bodies may' be present. 

Course. — The course of the disease varies greatly. In the reveres 
cases, especially' those of the choleraic type, death may’ ensue within a 
hours of the first onset of symptoms. In the milder forms the acute symptoms 
last for 2 or 3 days, and then gradually the prostration passes off anu t ^ 
stools assume a normal character. Only too often, however, the improve* 
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ment is but partial, and the child lapses into a marasmic condition, with 
continued looseness of the bowel?, from which recovery may only take place 
gradual!}'. In all cases relapses, brought on either by re-infection or by 
injudicious feeding, arc extremely common and apt to prove fatal. 

In children above the age of 2 the disease usually assumes a milder form 
— prostration is not so severe and the range of temperature lower. Vomiting, 
also, is a less prominent symptom than in infants. Complete recovery is 
more frequent, and relapses and the continuance of the disease- in a chronic 
form are rare. 

In the special type of the disease commonly spoken of as “ cholera in- 
fantum ” the invasion is always abrupt, with a rise of temperature, followed 
by profuse vomiting and purging. Death usually ensues in a few hours, 
and is commonly attended by hyperpyrexia. 

Diagnosis. — The diagnosis has to be made from simple non-infective 
diarrhoea, and for the increasingly common forms of diarrhoea secondary 
to respiratory tract and middle-ear infections. At first the differentiation 
may be impossible, but continued high temperature, early prostration and 
failure of rapid improvement on-stopping food point to a primary infective 
origin. Careful physical examination will exclude secondary types. Epidemic 
prevalence is in favour of the primary variety. T ho nervous symptoms 
may simulate those of meningitis, but in case of doubt a lumbar puncture 
will determine the diagnosis. Very acute cases in which the colon is much 
involved, may resemble intussusception, but in the latter the onset is more 
dramatically sudden, the vomiting, collapse and passage of blood greater, 
and fever less, whilst in epidemic diarrhoea abdominal rigidity and tumour 
are absent. 

Prognosis. — It is impossible to give any estimate of the fatality of 
diarrhoea, as it depends greatly on the type of the disease, and on the age, 
general condition and surroundings of the child, besides varying greatly in 
different epidemics. The younger the infant, and the poorer its general 
nutrition, the worse is the outlook. The existence of rickets also greatly 
aggravates the danger. The frequency of the stools is of less importance in 
estimating the chance of recovery in any given case than the amount of 
prostration and the degree of inelasticity in the skin. Cases with prolonged 
high temperature and those of the choleraic type usually do badly. Persist- 
ence of vomiting also is a bad sign. 

Treatment. — Prevention should bo given primary consideration in 
relation to epidemic dinrrhcea. The admission of healthy or sick infants to 
hospitals, homes and institutions of any typo must be carefully controlled. 
When such admission is absolutely unavoidable isolation facilities are essential 
and all infants under 2 years should bo nursed in cubicles which must be well 
ventilated. Masks and gowns should be worn by those attending small 
infants in hospital. Newborn babies Bhould be nursed with their mothers as 
far as possible and not collected into overcrowded nurseries. The strictest 
hygiene must be observed by all those looking after small babies in hospital. 

Curative measures aim at counteracting the infection and restoring the 
disturbed metabolism to normal. It is necessary to emphasise that an infant 
with acute diarrhoea and vomiting is a “ medical emergency,” just as much 
demanding admission to hospital for expert treatment as if a “ surgical 
emergency ” were present. Such babies should, of course, be regarded as 
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infectious and nursed in isolation with full precautions against spread A 
large, airy, well-ventilated room in the country rather than the town is to be 
preferred. On admission, measures to deal with collapse and shock mav 
be necessary. Hot-water bottles should be used nnd a mustard bath is often 
of help to revive a seriously collapsed child. Drugs such as nikethamide 
(coramine) are of value, and brandy has a reputation in this malady for its 
stimulant powers, although it is fair to point out that it may also have an 
irritant action upon stomach and bowel. The dose is 15 to 30 minims. 

All milk by mouth must be stopped for 24 hours and fluid administered 
to replace that lost in the stools. This may take the form of half-strength 
normal saline (sweetened, if necessary, with saccharine) or the more elaborate 
Hartmann-Ringcr-lactatc solution (also half-strength). Glucose or cane 
sugar additions are inadvisable at this stage. The total fluid intake for 
24 hours, given in suitable amounts every 2 or 3 hours, should be on a basis 
of 2 1 ounces per lb. body weight with an extra 5 to 10 ounces to compensate 
for the dehydration. If the latter is severe, the fluid should be given intra- 
venously, by deep intramuscular drip or by intra-stcrnal drip. (It is these 
last procedures which necessitate hospitalisation, regrettable though this 
may be on other grounds.) 

After 24 hours, milk is cautiously started again, while fluid administration 
is still continued. A choice may be made, according to availability and 
experience, between breast milk ; half-cream dried milk, with or without 
lactic acid ; liquid milk, boiled, with or without, lactic acid ; or unsweetened 
condensed milk. In any case the milk is given very dilute to start with, such 
as 1 part of milk to 8 of saline or Hartmann’s solution, the strength being 
very slowly increased over several days. Similarly the quantities used should 
begin with 1 teaspoonful and slowly increase to 3 oz. feeds in the course of 
several days. Additions of sugar should be made with great caution. Dextri- 
maltose is most valuable at this stage. Great care is needed in starting the 
child back to a normal diet suitable for the age, and relapses are common, 
necessitating a return to an earlier stage in the programme. 

Drugs play a minor part in the treatment of epidemic diarrhoea, although 
great hopes are attached to the sulpbonnmide group. The initial dose of 
castor oil to clear out irritating material is not favoured as much as it used 
to be. Washing out the bowel from below with plain saline in the early 
stages, and if there is much vomiting, gastric lavage, also with saline, arc to 
be preferred. No intestinal antiseptic, up to recent times, has proved satis- 
factory, but in sulpbagunnadinc aud possibly other members of the sulphona- 
mide group it is possible that a more certain weapon is available. For example, 
in dealing with epidemic diarrhoea among the newborn, the former has been 
used in a dosage of 0-75 gm. (1 A tablets) followed by 045 gm. (1 tablet) four- 
hourlv for several days. It is to be noted that when sulphaguanadinc is used, 
the other measures, already discussed, including tbcadministrationof adequate 
fluid, are very important. . 

In general the measures so far outlined will improve the child s genera 
condition and arrest the diarrhoea.’ If it continues, however, and seems o 
be contributing to the exhaustion, one may try to reduce the frequency of t c 
stools. In the early stages, small repeated doses of castor oil arc useful tot 
this purpose, and later, when the tongue is clean, bismuth, chalk, catccuu 
and other astringents, as in the case of simple diarrhoea, may be used. A 
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powder composed of 5 grains of bismuth carbonate, with £th grain each 
of Dover’s powder and calomel, is also a frequent prescription at this stage. 
Opium should not, however, be given at the outset, and it is best withheld 
so long as prostration is marked and the temperature high. When pre- 
scribed, it may be given in the form of the tincture in the proportion of 
1 minim for every year of the child’s age. It is specially indicated when 
the motions are frequent and attended by colic and tenesmus. In cases 
of the choleraic type, with much vomiting and profuse purging, morphine 
may be given hypodermically with great advantage. The dose for a child 
of 1 year is ^ ff th grain, with which g^th grain of atropine may be combined. 
This may be repeated in an hour if the symptoms have not abated. 

During convalescence change of air and mild iron tonics are of service in 
restoring the child to complete health. The diet should contain a generous 
quantity of vitamins, best in the form of concentrates. Relapses, which are 
frequent, must be guarded against with the greatest care. 

Alan Monckieff. 


HILL DIARRHOEA 

Definition. — A peculiar form of gastro-intestinal derangement occurring 
in Europeans living at high altitudes in India, Ceylon and elsewhere during 
the hot season, characterised by dyspeptic symptoms, abdominal flatulence 
and the passage of pale-coloured or white, frothy, fluid stools early in the 
morning. 

etiology. — The condition occurs in the Himalayan hill stations of 
India during the rainy season, and the highlands of Ceylon, Europe and South 
America, at elevations of 6000 feet or over. Europeans of both sexes and all 
ages are liable, and in some years the condition has affected a large portion 
of the hill population, as in the Simla epidemic of 1880. The cause has been 
variously attributed to the mica content of the drinking water, to its bacterial 
contamination, with resulting infection of the bowel, as well as to a physio- 
logical breakdown of the gastro-intestine under conditions of low barometric 
pressure and high humidity. 

Pathology. — Little is known either of the clinical pathology or morbid 
anatomy of the disease, the nature of which will remain obscure until it has 
been adequately investigated. 

Symptoms. — The symptoms are flatulence and abdominal distension 
associated with morning diarrhoea. Defsecation is urgent and generally first 
occurs about 5 a.m. ; subsequently the bowels may be opened four or five 
times before noon, after which the patient is comfortable. The stools are 
copious, fluid, pale-coloured or white, frothy and generally not objectionable 
in odour. Often the condition is transient, but if it persists considerable 
loss of weight may ensue. The stools are said to contain an excess of fatty 
acids, soaps, undigested food remnants and yeasts, while stercobilin as such 
is either decreased or absent. These findings are similar to those encountered 
in tropical sprue, and in view of the marked abdominal distension, intestinal 
flatulence and gaseous nature of the Btools, it would appear that, as in 
tropical sprue, the intestinal breakdown is characterised by defective absorp- 
tion bf certain food elements — especially fat and glucose. 

Prognosis. — This is good ; the’ only danger is that the condition may 
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develop into sprue, and Jlogers states that 20 per cent, of his Calcutta cvwc 
commenced with hill diarrhoea. 

. Treatment.— Until more is known regarding the nature of the gastro- 
intestinal breakdown, treatment must remain empirical. An initial do®c of 
oleum ricini (min. 240) and tinct. opii. (min. 15), rest, warm clothing and milk 
diet are generally advised, hut probably a high protein, low fat, low carbo- 
hydrate diet, such as sprular, would prove more valuable. 

N. Hamilton* Fairlkv. 


CQ5LIAC DISEASE 

Synonyms. — This disease was first described by Gee in 1888 under the 
title of “ The Coeliac Affection.” Chcadle redescribed it in 1903 as “ Acholia," 
and Herter in 1908 as “ Intestinal Infantilism.” It is sometimes spoken of 
in America as “ Chronic Intestinal Indigestion,” but in this country the term 
“ Coeliac Disease ” is now generally applied to it. 

Definition. — A wasting disease of childhood characterised by the passage 
of large, pale, offensive stools which contain an excess of split fat, and leading 
to emaciation and arrest of growth ; various complications due to avitaminosis 
may be superadded. 

/Etiology. — The cause is unknown. There is no hereditary clement; 
girls are more susceptible than boys, and no social class is exempt. The 
disease appears to be rarer in the Latin countries than in the Anglo-Saxon 
and Scandinavian. 

Pathology. — There is no characteristic morbid anatomy, the post-mortem 
changes being attributable to inanition or to intcrcurrent disease from 
secondary infection. Tbc bones tend to show changes similar to those of 
rickets and the blood chemistry is also similar. The essential pathogeny 
of the disease appears to be a failure in fat and carbohydrate absorption of 
obscure causation. The ordinary changes of enteritis are not found. 

The general views expressed in the section on idiopathic steatorrheea can 
also be studied in this connection. The view that there is a fundamental 
disturbance of the absorption mechanism, particularly in the upper part of 
the small intestine, appears to be sound. X-ray evidence in coeliac disease 
shows impaired motility of the small bowel, particularly well seen when an 
opaque meal has been given ; clumps of barium can be seen in the duodenum. 

Symptoms. — The disease begins insidiously between the ninth month and 
the end of the second year. The child loses appetite, fails to thrive, and has 
slight diarrhoea. Soon the characteristic stools appear. They are large, but 
not necessarily frequent, pale, extremely offensive and sometimes frothy and 
fermenting. On chemical examination they contain from 40 to GO per cent, 
of split fat instead of the normal 25 per cent., but the amount of unsplit fat 
present is not altered. Meanwhile the emaciation progresses, the face being 
least affected by it and the buttocks most. The abdomen, by contrast, is 
prominent, doughy and distended. Along with these physical signs there 
is a change in mentality. Thu child is often remarkably precocious, but u 
irritable, hysterical and "difficult,” especially during the exacerbation!. 
There is frequent l} - a profound anorexia, and muscular weakness may be 
extreme. 
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Complications. — Various deficiency symptoms are apt to appear as the 
result of avitaminosis induced either by impaired fat absorption or by the 
character of the diet which treatment demands. Rickets may show itself 
either early, or, after the age of 7, in the “ late ” form, with genu valgum 
as its main sign. Symptoms such as oedema and absence of reflexes may 
suggest beriberi and have been attributed to deficiency of vitamin B. Scurvy 
is not uncommon, and attacks of tetany may occur in association with a low 
blood calcium. 

Diagnosis. — At the outset the disease may be impossible to recognise, 
but when the characteristic stools appear diagnosis is easy. Arrest of growth 
is of great diagnostic value. The distended abdomen may suggest tuber- 
culosis, especially if distended, atonic bowel with fluid faeces mimics the 
signs of ascites. Cceliac disease presents many points of resemblance to 
sprue, but the latter is rare in childhood, and in cceliac disease the blood 
shows a secondary anaemia and not the megalocytic type characteristic of 
sprue. 

A low oral glucose tolerance curve and a low vitamin A absorption curve 
are both found. The duodenal juice is also normal. This last point is of 
importance in order to exclude fibro-cystic disease of the pancreas. Here, 
the main difference is that there is failure to thrive from birth and, frequently, 
chronic changes in the lungs. 

Course and Prognosis. — The disease runs a prolonged course with many 
ups and downs and is peculiarly prone to relapse. It may last into adult 
life (cases of “ non-tropical sprue ” may be examples of unrecovered coeliac 
disease) but usually tends to recovery before puberty. The mortality may be 
put down at about 10 per cent., and death, when it occurs, is usually due to 
intercurrent disease. During the active phases of the disease growth is 
arrested, and even after recovery the patient may be permanently stunted 
(intestinal infantilism). 

Treatment. — Until recently, it was held that the essential treatment 
was on dietetic lines, apart from general hygienic measures. The general 
principles were as follows : A diet high in protein, low in fat, and with no 
carbohydrate (at the outset at least) is the ideal to aim at. It may consist at 
first of a dried “ protein ” milk with the addition of underdone scraped meat, 
white of egg, broth, jellies, etc. Later, small quantities of fat in the form of 
bacon and butter are added with carbohydrate mainly in dextrinised form 
(Mellin’s Food, grape-nuts, rusks, crisp toast, etc.). Over-ripe bananas often 
have a beneficial effect. Care must be taken to supply the necessary vitamins 
in order to ward off complications. Vitamins A and D may be given as 
radiostoleum ; B, as yeast extract ; 0, as ascorbic acid, 25 mgm. daily. 
Recently, it has been claimed that better results are obtained with an almost 
unrestricted diet and the use of whole vitamin B and liver extract by intra- 
muscular injection. It is usual to admit the child to hospital for a short 
period and to restrict the fat slightly until treatment is well established. 
Whole “ vitamin B complex ” is given on alternate days in a dose of 1 to 
2 c.c. On other days, 1 to 2 c.c. of a liver extract is used. The results 
claimed include a prompt and sustained gain in weight. It remains to be 
seen whether such improvement can be maintained, and how long treatment 
should be continued. 


Alan Moncrieff. 
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IDIOPATHIC STEATORRHCEA 

Synonyms. — Adult; Cceliac Disease ; Non-fcropical Sprue ; Gee-Herter 
Disease ; . Herter-Heubner Disease ; Gce-Tbaysen Disease. 

Definition. — This is the adult form of cceliac disease (see above). With 
certain very rare exceptions it arises in childhood, though some cases remain 
unrecognised until adolescence or adult life is reached. The main features 
are : Fatty stools, with or without diarrhoea, and sometimes with dilatation 
of the colon ; tetany ; osteomalacia ; anaemia of various types ; skin lesions • 
and frequently infantilism. 

/Etiology. — This is unknown. Patients affected have not lived abroad, 
and the disease cannot be classed with sprue, though resembling it in many 
respects. The affection is neither familial nor congenital. It is slightly 
more common in females than in males. The disease has been described in 
the Scandinavian countries, Germany, Switzerland, France, Great Britain 
and America. 

Pathology. — The underlying disturbance is interference with the total 
function of the small intestine, and this may be referred to as chronic jejuno- 
ileal insufficiency. Attempts to demonstrate an anatomical lesion have 
failed even with the microscope. The symptoms develop in spite of an 
adequate diet, and the patient starves in the midst of plenty. Deficient 
absorption of various components of the diet explains many of the signs and 
symptoms. The fat, although split, cannot be digested and produces steator- 
rhoea. On a low fat diet, the percentage of total fat in the stools forms on 
the average more than 25 per cent, of the total weight of the dried faces ; 
on a normal diet this figure reaches 40 to 60 per cent. The fats are mainly 
split fats, the figure for neutral fat not exceeding 3 per cent. 

Sometimes there is carbohydrate dyspepsia, with production of gas 
which distends the bowel. This arises from the bacterial hydrolysis of staTcli 
following the failure of araylolytio digestion by snccus entericus. Sugar is 
poorly absorbed, and the blood sugar curve after glucose is much flatter 
than normal. Similarly, proteins are ill absorbed and the blood urea is 
often below normal. Poor absorption of salts is seen in the low figure for 
serum calcium, usually 8 mg. per 100 c.c., and the low or normal plasma 
phosphorus. The height of the plasma phosphatase coincides approximately 
with the degree of active change in the bones. Calcium balance estimations 
reveal high figures for faecal output, and very low figures for urinary output. 

Defective absorption of iron is followed by hypochromic anaemia ; and 
megalocytic anaemia may appear, presumably because of failure to utilise 
the anti-pernicious anaemia factor. Occasionally xerophthalmia and toad- 
skin appear, proclaiming vitaraiu-A deficiency. Sore tongue, _ cheilosis, 
anosmia and pellagra-like skin result from shortage of the vitamin-B com- 
plex. Osteomalacia occurs from deficiency of vitamin D. A tendency to 
sudden haemorrhages indicates vitamin-K deficiency. . It is associated with 
a prolongation of the coagulation time and a reduction in the blood pro- 
thrombin concentration. . 

Symptoms. — The presenting symptom is either diarrhoea, pain in the 
bones with deformity, or tetany. The stools are bulky and pale, though 
not always conspicuously frequent. The wasting and distended abdomen 
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so constantly found in cMldren -with cceliac disease is not a noticeable feature, 
even though severe diarrhoea be present. The skin shows a dirty putty- 
coloured pallor, and the hair is fine, mud coloured and liable to turn grey 
at an early age. In 50 per cent, of cases a skin eruption is present on the 
limbs, and to a lesser extent on the trunk. The lesions are moist red abraded 
areas with scaly brown pigmented borders, resembling pellagra. In 60 per 
cent, of cases the fingers are clubbed. By means of the slit-lamp small flaky 
opacities are to be seen in the various layers of the lens. They never progress 
sufficiently to interfere with vision. 

All cases show some degree of skeletal deformity, including genu valgum, 
bending and bowing of the bones, distortion of the pelvis, beading of the 
ribs and spontaneous fracture. In 60 per cent, of cases there is dwarfism, 
but this is not necessarily associated with mental or sexual infantilism. 
The male genitalia are poorly developed, and the voice high pitched. In 
women the onset of menstruation is delayed. The disease is usually accom- 
panied by sterility, but should pregnancy occur there is often an acute 
exacerbation of symptoms. Pelvic deformity may interfere with the normal 
course of labour. Tetany occurs in almost all cases. Seventy per cent, of 
patients describe recurrent attacks of iinglings in the fingers and hands, 
followed by carpo-pedal spasms. These interfere with writing, piano-playing, 
and even with walking. In 30 per cent, of patients tetany is latent only, 
its presence being detected on eliciting the Trousseau or the Chvostek 
signs. 

The blood picture is either normal or shows (i) hypochromic ansemia, 
(ii) hyperchromic megalocytic anaemia, or (iii) erythroblastic anaemia. This 
polymorphic character of the blood changes is frequently found when anaemia 
is associated with gastro-intestinal lesions. Achlorhydria is uncommon, 
occurring in less than 20 per cent, of all cases and in only one-third of those 
with hyperchromic megalocytic anaemia. This anaemia is therefore not 
Addisonian pernicious anaemia, a fact confirmed by the observation that it 
yields to treatment by vitamin-B concentrates. Haemorrhagic phenomena 
are rare, even in cases treated for a long time by means of a low-fat diet. 
They include haematemesis, melaena, epistaxis, menorrhagia, haematuria, 
haemarthroses, subcutaneous haematomata and intractable bleeding from 
wounds. Scurvy is very rarely seen. 

In long-standing cases opaque enema examination shows dilatation of 
the colon, and sometimes this assumes the proportions of megacolon. In 
all cases radiographs of the skeleton reveal osteoporosis, and if the epiphyses 
have not united the translucent cup-like metaphyses of rickets are present. 
Many cases show fine transverse lines of increased density of bone immedi- 
ately to the diaphyseal side of the metaphyses of the long bones. Distortion 
of the limbs, spine and pelvis are common. 

Diagnosis. — A denial of residence in a country where sprue is endemic 
is enough to rule out that disease. Chronic jejuno-ileal insufficiency has been 
observed in gastro-jejuno-colic fistula. Here the history of previous gastro- 
enterostomy simplifies the diagnosis. Barely the syndrome of steatorrhoea, 
tetany and megalocytic ansemia is produced by diseases which cause obstruc- 
tion of the lacteals. These include tuberculosis, lymphogranuloma and 
lymphosarcoma affecting the mesenteric lymph nodes. 

Prognosis. — The results of treatment are disappointin in the adolescent 
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and adult cases compared to what is seen in children. Some respond satis- 
factorily and remain well under treatment. In the majority all that is 
accomplished is the alleviation of one or more symptoms and the temporary 
onset of the downward progress. It is none the less gratifying to see the 
great improvement in the anmmia of many of the cases, and the recovery 
from the pain and disability of osteomalacia in others. Often there is a great 
change for the better in the mental outlook of the dwarfed, crippled, antemic 
patient as he is gradually relieved of his disabilities. Unfortunately one 
group of symptoms and signs may clear up completely, and yet the patient 
may die in inanition. Thus extensive, moist, red excoriated skin lesions may 
heal under treatment with marmite, yet relapses % of diarrhoea and tetanv 
may result in the death of the patient, the skin remaining normal. 

Treatment. — This presents great difficulties. While nothing can be 
done to remedy the primary defect much care can be given to mitigate ns 
far as possible its consequences. The stcatorrhoea must be controlled by n 
low-fat diet. No patient with this disease can be given the amount of fat 
found in the overage diet without risking the occurrence of diarrhoea. The 
diet should be high in calcium content. The best way to secure a low-fat 
high-calcium intake is to use skimmed milk and preparations of calcium 
caseinate, such as casec or laitproto. The items of such a diet include meat, 
chicken, bread, a scraping of butter, oatmeal, potato, rice, tea, sugar, skimmed 
milk, cheese, jam, cabbage, apple, banana and tomato. These items can he 
arranged as follows : carbohydrate 325 gm., protein 90 gin., fat 30 gm. and 
calcium 2 gm. Sometimes gas formation from carbohydrate fermentation 
is a prominent symptom, and then the intake of starch should be strictly 
controlled, and the administration of diastase may be useful. 

When tetany occurs, calcium lactate should be given fasting in doses of 
5 gm. three times a day. In emergency 20 c.c. of a 5 per cent, solution of 
calcium chloride or gluconate may be injected into a vein, and if administered 
very Blowly no ill effects are produced. Vitamin D should be given in every 
case in which there are clinical gr radiographic signs of rickets, osteomalacia 
or osteoporosis. General ultra-violet irradiation is also of value. These 
measures may relieve bone pain, though any relapse of diarrhoea is. liable to 
interfere with this good effect. Cod-liver oil, or any other form of vitamin D 
in an oily medium, is contra-indicated in view of the defective fat absorption. 
Vitamin D should be given in a solid medium — calciferol tablets two or 
more daily. 

Treatment of the nnmmia must depend upon examination of the bloou. 
When it is hypochromic or erythroblastic, large doses of iron should be 
prescribed until the htemoglobin figure reaches normal. This usually occurs 
with 30 gr. of Blaud’s pill or 6 gr. of ferrous chloride three times a day. IV hen 
hyperchroraic mogalocytic anremia is present, injections of an active liver 
extract should be repeated until the red cell count remains at 5 millions. 
The initial dose may be 1 to 4 c.c. daily, and the maintenance dose is often 
1 c.c. per week. Marmite by mouth may be used instead of liver extract, 
ns much ns 12 gm. daily usually being required. Whatever the form of tuc 
nnmmia, it is essential to remember the importance of adequate dosage. 
For one week in each month a prophylactic dose of vitamin K or its derivative 
should be given by mouth. A suitable dose is 30 mg. of methyl-naphtho- 
quinone. If hypoprothrombiwemia has already led to hiomorrhage the 
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vitamin or its synthetic analogue should be administered by injection, double 
the above doses being used. 

Orthopaedic treatment includes splinting or even osteotomy to correct 
deformities, such as genu valgum. A cork sole may be necessary, and 
kyphosis may demand the use of a spinal jacket. The pelvic deformity may 
necessitate Caesarean section. 

Donald Hunteb. 


SPRUE 

Synonyms. — Cochin-China Diarrhoea ; Psilosis ; Ceylon Sore Moutb, 
etc. 

Definition. — Sprue is a disease of unknown aetiology involving the 
gastro-intestinal tract, characterised by defects in gastric secretion and 
inability to absorb adequately fat, glucose, calcium and certain vitamins. 
Typically there is apyrexia, morning diarrhoea with bulky, pale, gaseous, 
fatty stools, sore tongue, megalocytic, anaemia, asthenia and wasting. 

.Etiology. — The disease is mainly confined to the tropics and sub-tropics, 
being especially common in parts of India (Bombay), China and Cochin- 
China, also in Ceylon, Java, the Federated Malay States and Puerto Rico and 
the West Indies. Adult Europeans and people of mixed European blood 
living in endemic areas are prone to the disease. Except in Puerto Rico, 
the native population is rarely affected. Both sexes are susceptible, but 
it rarely affects people under 20 years of age. A hot, damp climate, especi- 
ally on the seaboard, favours its development, while certain bungalows 
enjoy an unsavoury reputation in this regard. Various theories have been 
suggested to explain its aetiology. Ashford held it to be a moniliasis {Monilia 
psilosis ) of the digestive tract but this, as well as other infective theories 
regarding the origin of sprue, have now been abandoned. Others have 
regarded it as a metabolic disease. Scott suggested that parathyroid involve- 
ment resulting in decreased ionic calcium might be the basis of the sprue 
syndrome. Vedder more recently pointed out that dysfunction of the anterior 
pituitary may be responsible for the disturbed absorption from the intestine ; 
the resulting fatty diarrhoea would reduce absorption of the fat soluble 
vitamins A, D, and K and B as well. Elders favours the view that sprue is a 
primary deficiency disease due to lack of vitamins A and B and certain amino 
acids. Castle and his co-workers in Puerto Rico concluded that, in sprue as in 
pernicious anaemia, there was failure of a reaction between intrinsic factor 
in the gastric contents and extrinsic factor in the diet, associated in several 
substances with vitamin B 2 (6). More recently evidence has been produced 
linking up vitamin B deficiency with dysfunction in the small intestine as 
revealed by radiological changes. In sprue, as in a number of other diseases, 
a deficiency pattern has been described characterised by (1) abnormal seg- 
mentation associated with diminished motility and (2) alteration in the outline 
of the mucosal folds. Finally it has been suggested that those changes are 
associated with degeneration of the cells in the myenteric and submocosal 
plexuses (Golden). These pathological changes in the nerve plexuses and the 
resulting dysfunction are regarded in turn as being caused by a deficiency in 
nicotinic acid and possible other components of the B complex. The diffi- 
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cultv in accepting sprue as a primary deficiency disease is (1) its patchv 
distribution in tbe tropics, (2) its onset many years after leaving an endemic 
area, and (3) tbe undoubted fact that in tbe tropics it often affects the best-fed 
people in tbe community. The two outstanding facts concerning tropical 
sprue arc (1) the fundamental derangement of intestinal absorption which 
underlies the main clinical syndrome, (2) the dramatic response to adequate 
treatment with crude liver extract combined with high protein dietary. 
If sprue be a primary deficiency disease, the deficiency factor is evidently 
some unidentified vitamin which is contained in liver extract and which 
directly or indirectly controls intestinal absorption or plays some indispensiblc 
role in the chain of chemical processes involved therein. 

Pathology. — Morbid anatomy . — At autopsy the essential lesions consist 
of an absence of fat, muscular wasting, a small heart, general atrophy of 
the viscera and alimentary tract consequent on malnutrition, a megaloblastic 
hyperplasia of the red marrow of variable intensity, and atrophic changes in 
the tongue. 

Most of the specific histo-pathological findings described in the intestine 
in sprue have been due to nccrobiotic changes in a tropical climate, but in 
view of the recent work of Golden and others further investigation along these 
lines is necessary — especially in regard to the nerve plexuses. 

Clinical ■pathology . — The anaemia, which is by no means invariably 
present in the early stages, is megalocytic in type, resembling that seen 
in pernicious anaemia. The Price- Jones curve is also similar. The colour 
index is usually 10 or higher. The blood picture shows numerous mcgalo* 
cytes associated with nnisocytosis and poikilocytosis, and in the severer 
cases polychromasia, basophilic stippling and occasional normoblasts may 
be observed ; racgaloblasts are rare. Hypochlorliydria or achlorhydria is 
common, but 75 per cent, of cases respond to histamine injection by an increase 
in UC1 secretion. The total frccal fat is definitely increased (30 to 70 per cent.), 
but splitting is adequate. The glucose tolerance test frequently shows a flat 
type of curve, or one presenting a retarded rise due to malabsorption, while the 
blood calcium is decreased for the same reason. The blood bilirubin is rarely 
increased to the extent seen in pernicious anaemia. Malabsorption of fat 
accounts for the excessively fatty stool, while fermentation of glucose within 
the lumen of the bowel, consequent on defective absorption, underlies its 
acid and gaseous characteristics. The pallor of the stool is due to the trans- 
formation of storcobilm into colourless leucobilin. 

Symptoms. — The incubation period is unknown, but patients have 
occasionally developed sprue within a few months of arriving in an endemic 
area. Hill diarrhma sometimes passes into sprue. Often the onset is 
insidious with (1) loss of energy, dyspepsia and flatulence ; (2) rapid loss of 
weight ; (3) sore tongue or buccal aphthte ; (4) diarrhoea or looseness of 
the bowels, especially in the early morning. It may be months before the 
bulky, pale, acjd, frothy stools reveal the true nature of the malady. Apyroxia 
is the rule, and frequently the temperature is subnormal. Once seen, 
the fully developed picture of sprue makes an indelible impression. Such a 
patient is asthenic, emaciated, mentally taciturn and often severely anromic ; 
the skin is parched, wrinkled and often pigmented over the forehead and 
malar eminences, while the nails are ridged and brittle ; the tongue, which 
is invariably clean, may bo patchily inflamed, ulcerated and atrophic, while 
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the thin abdominal parietes scantily protect the attenuated coils of gas- 
distended bowel visible beneath. Physical examination also often reveals 
a decrease in the area of the liver dullness : this is partly attributable to 
atrophy and partly to intestinal distension. Hasmic murmurs may be heard 
over the heart, which is small, while both systolic and diastolic blood pressure 
is invariably lowered. On questioning, such a patient often complains of 
sore tongue and aphthous ulcers made worse by spiced and hot foods, of 
characteristic early morning stools, and of abdominal distension and intestinal 
flatulence generally most marked towards evening and often related to the 
carbohydrate intake. (Edema of the feet, cramps and tetany, associated 
with Chvostek’s and Trousseau’s signs, may occasionally be observed. 
Parsesthesias are often complained of, and tendon reflexes, especially the 
knee-jerks, may be absent. 

Complications. — Pyrexia should always arouse suspicion of Borne inter- 
current infection or complication, the commonest of which is a B. coli infection 
of the urinary tract. Often this infection is unassociated with fever, and in 
every case of sprue the urine should be examined for pus cells and cultured 
for bacteria. Unlike pernicious ansemia, subacute combined degeneration of 
the cord is not encountered. Neuritic features are not uncommon, tetany 
with hypocalcasmia occurs in about 2 per cent, of cases, and occasionally 
purpuric skin eruptions are seen. Anal fissure and haemorrhoids may develop, 
while venous thrombosis, eczema and pneumonia are occasionally encountered. 
Ulcers in the small intestine have been noted in a few cases, and perforation 
of the bowel has been recorded. 

Course. — Sprue is a very chronic disease, showing spontaneous remission 
and exacerbations, with a tendency to natural cure if the patient leaves the 
tropics. The causes of death in inadequately treated cases are malnutrition, 
anaemia and intercurrent disease. 

Diagnosis. — The well-established case presents little difficulty, but in 
the initial stages and in atypical cases considerable clinical experience may 
be required to make a diagnosis. The differential diagnosis includes pellagra, 
pernicious anaemia, tropical macrocytic anaemia, gastric carcinoma, gastro- 
colic fistula, tuberculous adenitis and lymph adenoma involving the 
mesenteric glands, Addison’s disease, chronic pancreatitis and carcinoma of 
the pancreas. Biochemical and radiological investigations may be essential 
for their differentiation. 

Prognosis. — This largely depends on the co-operation of the patient 
and the institution of modem treatment which has greatly increased the 
expectancy of life. In the absence of intercurrent infection, patients 
recover, provided they are correctly treated, and it is permissible to let them 
return to the tropics if they are under 55 years of age, otherwise healthy and 
have been free from symptoms on a normal diet for 6 months without treat- 
ment. 

Treatment. — The essentials of treatment are: (1) The institution of 
alimentary rest by appropriate dietary ; (2) the treatment of megalocytic 
ansemia if present ; (3) the reinforcement of demonstrable deficiencies by such 
means as hydrochloric acid, calcium salts, etc. Both in the primary attack and 
during relapses these asthenic, poorly nourished patients must be put to bed 
for 5 to 8 weeks under conditions that ensure mental as well as physical 
rest, while in Europe warmth and the avoidance of chill arc essential. (1) 
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Diclary . — Jinny different diets have been advocated, the be 3 t known being 
Munson's milk treatment and the red meat diet of Cantlie. The latter com- 
menced with 2-ounce feeds of lean, minced, underdone steak, which were 
gradually increased until H to 2 lb. were taken daily. As a result of observa- 
tions on the defective absorption of fat and carbohydrate in this disease 
Fairley introduced graded high protein, low fat, low carbohydrate diets] 
the ratios of the three fundamental foodstuffs being as 1*0 : 0-3 : 1*3 and the 
energy values varying from COO to 3000 calories. Red meat is the main 
source of protein advocated, but more recently a defatted dried milk (sprulac), 
with similar food ratios has become available. A convalescent high protein 
diet with fruit and vegetables is generally permitted in the fifth or sixth 
week, and subsequently the amount of fat and carbohydrate is gradually 
increased. (2) Anccmia . — The anremia of sprue is megalocytic in type 
aud almost invariably responds to adequate dosage of liver extract per os, 
provided appropriate dietetic measures are simultaneously instituted to 
control the diarrhoea. Maximal reticulocytosis occurs about the ninth dnv 
and the blood regenerates at a rate comparable to pernicious amcmia. For 
the first month dried extract, equivalent to 1.4 lb. of fresh liver daily, should 
be given ; generally in the second month the dosage can be reduced to the 
equivalent of 1 lb. daily, and in the third month to 4 lb. In chronic cases, 
which have repeatedly relapsed, a maintenance dose of l lb. liver daily may 
be advisable for 3 to 6 months after the blood has been restored to normal. 
Very rarely are refractory cases encountered in which reticulocytosis is 
submnximal and blood regeneration inadequate. Here oral treatment can 
be reinforced by parenteral liver injections, hepastab (4 c.c. daily), pernmmon 
forte (4 c.c. daily), campolon (6 c.c. daily), for a period of 2 to 3 weeks. 
In such cases iutercuxrent infection should be sought for. Unfortunately 
marmite, even in a dosage of 240 grains daily, is not a satisfactory sub- 
stitute for liver, sinci diarrhoea may be increased and the reticulocyte 
response is often submaximal and associated with little or no improve- 
ment in the antemia ; exceptionally cases respond dramatically with maximal 
reticulocytosis and rapid blood regeneration. Blood transfusion is rarely 
necessary nowadays, its only indication being to tide a dangerously anaemic 
patient temporarily over the latent interval before a response to liver extract 
is obtainable. The amcmia in sprue is generally orthochromic or hyper- 
chromic, but in those rare cases where hypochromia is present, or in which 
there is an undue lag in the production of haemoglobin following liver extract 
therapy, intcrcurrent infection or intestinal ulceration should be suspected. 
Full doses of iron should then be prescribed. (3) Treatment of Demonstrable 
Deficiencies . — Where acid secretion is defective, acid, hydrochlor. dil. in 
doses of 00 minims in diluted orange juice may be administered thrice dnilv 
after food. Tetany, with hypocalcmmia, calls for the administration of 
calcium lactate (grains 30 thrice daily) ; even more important is a diet low 
in fat. since calcium cannot be satisfactorily absorbed when there is an excess 
of fat in the stools. Vitamin D in the form of calciferol or ultra-violet radiation 
may also be prescribed us an accessory measure, but is rn rely necessary. 
Vitamin ]), should be given if there is evidence of neuritis, and vitamin C if 
latent or overt scurvy lie suspected. Nicotinic acid is said to clear up sprue 
glossitis but this is unnecessary if liver extract is being administered, since the 
lingual features respond rapidly to oral liver therapy. 
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B. coli infections of the urinary tract respond satisfactorily to sulphbna- 
mide therapy. 

Once the sprue patient has regained his health he should continue with a 
well-balanced diet adequate in vitamins and protein, avoiding alcohol, rich, 
spiced and sugary foods and condiments. Aperients should be taken with 
caution, and care exercised to avoid chill and respiratory infection. Sprue 
relapses may recur after many intervening years of perfect health. 

N. Hamilton Fairley. 


COLON NEUROSIS 

Synonyms.— Colon Spasm ; Mueo-Membranous Colic. 

Intermittent painful spasm of parts of the colon is a common condition 
in nervous people. Formerly it was frequently associated with the passage of 
membranes of coagulated mucus, but for no obvious reason this condition has 
become rare since 1914. It was commonly known as muco-membranous 
colitis, but as endoscopic examination showed a healthy mucous membrane 
and the mucus contains no inflammatory cells unless the patient has been 
injudiciously treated with irritating purgatives or douches muco-membranous 
colic is a more appropriate name. In rare cases of allergic origin large numbers 
of eosinophil cells, sometimes with red blood corpuscles, are present in the 
mucus. 

^Etiology. — Colon spasm occurs especially in nervous individuals in 
times of anxiety. It is equally common in both sexes, though Borne muco-mem- 
branous colic occurs almost exclusively in women of the educated classes 
with too little occupation. It is aggravated by smoking, which is sometimes 
its sole cause. 

Symptoms. — In some cases the patient constantly suffers from abdominal 
discomfort. In others definite attacks, which are often emotional in origin, 
occur at intervals of weeks or months. The pain is situated most frequently 
in the left flank and iliac fossa, and just above the pubes. At the same time 
the descending and iliac colon are often tender and can be felt as a contracted 
cord, in which scybala can sometimes be distinguished. Less frequently there 
is pain and tenderness in the caecum and ascending colon, which are felt to be 
more firmly contracted than usual ; the condition may then closely simulate 
appendicitis, but no improvement follows appendicectomy. The passage of 
fseces generally gives temporary relief. 

The constipation present in the intervals becomes much more severe 
during an attack. The stools consist of hard, small scybala, which are 
occasionally moulded into flat pieces as a result of anal spasm. In muco- 
membranous colic the mucus is passed as very thin membranous shreds, which 
may form long tubular casts of the colon, which are sometimes rolled into a 
ball. The mucus may be transparent or opaque or grey-white. The mem- 
branes may be passed alone or with scybala, the passage often relieving the 
pain. They are sometimes mistaken for shreds of mucous membrane or 
tape-worms. 

Various symptoms resulting from the associated neurasthenia or anxiety 
neurosis are generally present, and the patient always tends to become 
depressed and hypOchondriaoal. 

22 
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Intestinal sand, formed of brown granules, irregular in shape and never 
crystalline, composed of calcium soaps of palmitic and stearic acid and 
calcium phosphate, is occasionally passed, most frequently in association with 
mucous casts. It must be distinguished from the sand formed of wood cells 
after eating excess of pears or bananas. 

Diagnosis. — It is very important to exclude the spasm which results 
from intestinal carbohydrate dyspepsia, ulcerative colitis, diverticulitis and 
carcinoma before diagnosing a colon neurosis. 

Treatment. — Treatment should primarily be directed to dealing with the 
underlying nervous condition by means of simple psychotherapy. The 
patient should be discouraged from examining his stools. Aperients should 
be avoided, as they tend to aggravate the spasm, but the stools should be 
kept sufficiently soft by means of vegetable mucilages or paraffin (vide p. 683 ). 
Smoking should be restricted and, if it has been excessive, should be entirely 
prohibited. A full diet should be given, excluding only the coarser forms of 
“ roughage,” as well as mustard, pepper, curry and pickles. 

Treatment by Plombicres douches, as practised in many British and foreign 
spas, and the more recently introduced continuous lavage with enormous 
quantities of water should never be ordered. They make the patient too 
bowel-conscious and completely upset the normal rhythm of the bowel. 
Most of the mucus they bring away is what has been secreted as a protective 
action of the mucous membrane. 


INTESTINAL CARBOHYDRATE DYSPEPSIA 

Definition. — Intestinal carbohydrate dyspepsia is a condition in which 
discomfort results from the presence of excess of gas in the colon owing 
to the fermentation of carbohydrates which have escaped digestion in the 
small intestines. 

Pathology. — Under normal conditions starch is digested by the ptyalin 
of the saliva and the amylopsin of the pancreatic juice. The ptyalin is 
the less important, as it is rapidly destroyed by the first trace of free hydro- 
chloric acid with which it comes into contact in the stomach. It was formerly 
believed that the starch in vegetable food could be digested only when the 
cellulose had been broken up by cooking, or, if eaten raw, after it had been 
dissolved by the action of a hypothetical cellulose-splitting ferment in the 
small intestine or of bacteria in the colon. It is now hmown that the cellulose 
walls of vegetable cells are softened but not broken by cooking, a cellulose- 
splitting ferment does not exist in the human alimentary tract, and bacteria 
do not normally take any part in the digestion of carbohydrates, which is 
almost confined to the upper part of the small intestine. Ferments penetrate 
the unbroken walls of vegetable cells and digest the starch within them, the 
sugars produced passing out into the surrounding media, from which, owing 
to the absence of bacteria, they are absorbed without undergoing fermentation. 

Normally starch is completely digested in the upper part of the small 
intestine so that very little reaches the terminal ileum and none reaches me 
caecum. When the rate of passage through the small intestine is excessive, 
there is time for free starch to be digested, but the starch in intact cells reaches 
the terminal ileum and crccutn unaltered. Here the amylopsin penetrates the 
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cells, and the sugars pass into the surrounding media, where they are attacked 
by bacteria, which are present in very large numbers, and undergo fermenta- 
tion before there is time for much absorption to take place. The symptoms of 
intestinal carbohydrate dyspepsia are caused by the carbon dioxide and acetic 
and butyric acids produced by this fermentation. 

In some cases of intestinal carbohydrate dyspepsia there is a history of 
food-poisoning or of some intestinal infection which has caused enteritis. 
The latter may still be present, but more commonly it has given place to 
a functional irritability of the small intestine, which results in excessive 
motor activity. 

Symptoms. — The chief symptom of intestinal carbohydrate dyspepsia 
is a widespread feeling of discomfort and fullness in the lower part of the 
abdomen, caused by distension of the colon with gas. Gas in the terminal 
ileum may cause pain round the umbilicus. During the day gas often collects 
in the splenic flexure, which is the highest point in the colon ; the discomfort 
produced in this way may be mistaken by the patient for gastric flatulence, 
and aerophagy often results from his attempt to relieve himself by belching. 
During the night the gas passes to the rectum, which is then as high as any 
other part of the colon ; consequently the greater part is passed during the 
night and on waking in the morning. The discomfort is generally increased 
by meals as a result of exaggeration of the gastro-colic reflex. It is often 
greatest during the night, and is a very common cause of insomnia, which 
can be cured at once by a suitable diet. The excess of gas produces borborygmi 
the noise of which may itself be enough to keep a patient awake. The dis- 
tension of the bowel caused by the gas and the irritation of the mucous 
membrane by the organic acids may cause spasm ; the patient then complains 
of acute pain. Excessive quantities of odourless flatus are passed, and some 
relief is always felt after its escape. 

The abnormally rapid passage of the chyme through the small intestine 
can be demonstrated with the X-rays, even when the irritation of the colon is 
insufficient to cause any diarrhoea, and the X-rays show no change in the 
normal rate of passage through the colon. Excess of gas can be seen to be 
present in the colon and terminal ileum. In severe cases attacks of mild 
diarrhoea are common, much gas being always passed with the stools, which 
are acid and have an unpleasant sour, but not putrefactive, odour, when they 
are liquid. Very acid stools may give rise to a burning sensation in the anal 
canal. The diarrhceic stools contain an obvious excess of undigested vegetable 
matter, and bubbles of gas may continue to form as a result of fermentation 
of undigested starch. 

A fresh stool should be examined whilst the patient is on his usual diet. 
The microscope reveals the presence of large numbers of starch granules, 
which are still within their cellulose envelopes and stain blue with iodine. 
Few or none are present in normal faeces. In contrast with the stools in 
pancreatic achylia there is no excess of fat or striated muscle fibres. The 
normal enterococci of the colon are present in considerable excess, but the 
number of B. coli is not increased and no pathogenic organisms are found. 
On giving a starch-free diet the excess of enterococci rapidly disappears ; 
the enterococcal excess is not the cause of the condition, but the result of the 
excellent culture medium afforded by the excess of carbohydrates present. 
If a small quantity of fresh feces is mixed with water and incubated for 
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24 Lours, much odourless gas is evolved and can be collected, anti the bwes 
become very acid, whereas no gas is evolved from normal stools. If the 
examination of a stool is delayed for 6 hours or more, all undigested starch 
may have disappeared and no further gas is evolved on incubation. In the 
much less common putrefactive diarrhoea, which is caused by insufficient 
digestion of meat, a smaller quantity of foul gas is evolved and the fteecs 
become strongly alkaline. In the absence of excess of starch in the stools and 
of putrefactive diarrhoea intestinal flatulence cannot be the result of bacterial 
activity, and some other cause must be looked for. 

Treatment.— All root vegetables (potatoes, carrots, onions, beetroot, 
artichokes, parsnips), green peas and lentils, bananas, rice, tapioca and sago, 
and porridge arc prohibited. Bread, toast and biscuits, and puddings con- 
taining starch arc allowed in small quantities, and there is no need to restrict 
the intake of sugar. If diarrhoea is present, it is necessary at first to exclude 
all vegetables and fruit, whether cooked or raw. Within a week the excess of 
enterococci disappears from the stools, which no longer ferment on incubation. 
It may be necessary to avoid potatoes and other root vegetables for a con- 
siderable period and sometimes permanently. 

If a diastatic ferment of vegetable origin is taken with each meal, les-s 
restriction in diet is required, as m contrast with the amylopsin of pancreatic 
preparations it is very slowly destroyed by the gastric juice so that more 
digestion of starch can occur in the stomach. It helps particularly in the 
digestion of prepared starch, and allows more bread to be taken than would 
otherwise be possible. A tablespoonfui of powdered activated charcoal may 
be given in a small quantity of water before the morning and evening meals to 
absorb any gas which is still produced, but this is generally unnecessary if a 
sufficiently strict diet is ordered. It is much better to prevent the production 
of gas than to provide for its absorption, as the condition can be permanently 
cured only by curing the irritable condition of the small intestine, which is 
aggravated by the mechanical irritation of undigested vegetable matter and 
the chemical irritation of the products of bacterial activity on starch. 

As the excess of enterococci present is a result and not the cause of the 
condition, vaccine treatment is quite useless. I have seen many patients 
rapidly cured by diet alone after having undergone many months of treat- 
ment by inoculation without the slightest benefit. Colonic lavage, which is 
an equally popular treatment, is, of course, just as futile. 


ORGANIC DISEASES OF THE INTESTINES 

ENTERITIS 

ACUTE ENTERITIS 

Acute enteritis forms pnrt of the picture in most cases of acute food 
poisoning. Acute gastritis may be present alone when vomiting is seyre » 
moro commonly gastro-entcritis occurs with diarrhoea with or without 
vomiting. The poison is generally so diluted when the colon is reached ana 
its evacuation is so rapid that the colon escapes and gastro-entero-cohtis >- 
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consequently rare. Acute enteritis may also accompany the gastritis of 
acute infections, such as gastric influenza ; in such cases there is diarrhoea 
as well as vomiting. If the affected individual happens to be one of the 
10 per cent, of normal people with hypochlorhydria, the gastritis is likely 
to lead to achlorhydria, to which the symptoms caused by the enteritis are 
often erroneously ascribed. 


CHRONIC ENTERITIS 

Chronic enteritis is a common sequel of acute gastro-enteritis caused by 
food poisoning and acute infections. It may follow infestation with worms, 
especially tapeworms. It is frequently caused by indigestible food, especially 
among people who take excess of “ roughage ” in the mistaken belief that 
it is good for their health. The small intestines are sometimes irritated by 
food which reaches them without undergoing the normal preparation in the 
stomach in achlorhydria, and after gastro- j ej unostomy and partialgastrectomy. 
Chronic enteritis is frequently caused by irritation produced by the habitual 
use of aperients, psyllium seeds and drugs such as iron and arsenic. The loss 
of the antiseptic acid barrier of the gastric juice in achlorhydria may lead to 
infection of the small intestines by swallowed bacteria when oral and naso- 
pharyngeal sepsis is present. Lastly, the stasis which results from chronic 
small intestine obstruction leads to a great increase in bacterial activity with 
the production of chemical irritants which cause severe enteritis. This 
explains why diarrhoea is commonly present instead of constipation in chronic 
obstruction of the small intestine. 

As the chief symptom of enteritis is diarrhoea, the diagnosis and treat- 
ment of which are considered on pp. 655, 657, it is unnecessary to give a 
separate description here. 


REGIONAL ILEITIS 

Synonym. — Crohn’s Disease. 

Aetiology. — Regional ileitis is by no means rare. It occurs between the 
ages of 4 and 40 and is most common in young adults. Males are more often 
affected than females. 

Morbid Anatomy. — The terminal part of the ileum is generally first 
involved. The disease may spread into the caecum, and any part of the 
small intestine and colon may be attacked, sometimes with segments of 
healthy bowel intervening. The mucous membrane is inflamed and eventually 
ulcerates, and all the coats of the affected segment become thick, oedematous 
and rigid. Active inflammation is followed by fibrosis, and the lumen of 
the rigid bowel becomes progressively more narrowed. The mesentery is 
thickened and the lymphatic glands are enlarged. Adjacent parts of the 
bowel adhere together and fistulas form between them and occasionally 
open on the surface of the abdomen. Microscopically acute, subacute and 
chronic inflammation are found with giant cells, so that the appearance 
closely simulates tuberculosis, with which it has generally been confused 
in the past. But tubercle bacilli are never found in the wall or lumen of the 
bowel, and animals inoculated with the tissue never develop tuberculosis. 
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The condition is probably infective, bnfc nothing is known as to the nature 
of the infection. 

Symptoms. — The symptoms ate those of progressive small intestine 
obstruction. The patient complains of attacks of colicky pain of gradually 
increasing severity and frequence round the umbilicus and in the right lower 
quadrant of the abdomen, the whole of which is distended with gas. The 
attacks may be associated with watery diarrhoea and occasional vomiting, 
but constipation is often present in the intervals. The stools always 
contain occult blood ; when they are loose, shreds of mucus arc 
present. 

The affected segment of the ileum may form a sausage-shaped tumour, 
which can be felt in the right iliac fossa. One or more fistula; may open in 
the right lower quadrant of the abdomen or occasionally below Poupart’s 
ligament and a fistula-in-ano may develop. 

Mild pyrexia with slight polymorphonuclear leucocytosis is often present. 
After a time anorexia develops, and the patient loses weight and becomes 
anaemic. Occasionally, general symptoms such as lassitude and loss in weight 
may precede the intestinal symptoms by some months. Clubbing of the fingers 
may occur. 

An X-ray examination should be made hourly from 1 to 6 hours after 
an opaque meal. In addition to the evidence of small intestine obstruc- 
tion afforded by the presence of loops of dilated bowel containing fluid and 
gas, filling defects in the terminal ileum and sometimes in the emeum may 
be seen. Most characteristic is the “ string sign *’■ — a thin, irregular linear 
shadow passing from dilated coils of ileum through the filling defect to 
the crncum. A better view of the terminal ileum is sometimes obtained 
after a barium enema, which runs through the incompetent ilco-cmcal 
sphincter. 

Diagnosis. — Pain in the right lower quadrant of the abdomen associated 
with distension, local tenderness, and possibly a tumour and pyrexia should 
always raise a suspicion of regional ileitis in addition to subacute appendicitis, 
ileo-cmcal tuberculosis, carcinoma and, when fistula; are present, actinomycosis. 

Treatment. — The affected segment of bowel should be excised. Simple 
short-circuiting is generally insufficient, as the disease tends to spread in 
both directions if it is not eradicated. Short-circuiting is, however, required 
when extensive lymphatic involvement at the base of the mesentery makes 
excision impossible and as a preliminary operation when fistula; are present. 
The end-results are greatlyimproved if the short-circuited bowel is “ excluded ” 
by cutting across its proximal on ’ 


COLITIS 

Inflammation of tic colon map l* and “condin-ToSn. 

Thus inflammation of the caecum (typhlitis), * rectum (nelvi-rectal 

pelvic colon, rectum (proctitfa), or pc J™ « Inst talfaation fa 
colitis) may occur alone, but except m the case of the two last, 

rarely absolute. colitis the reverse 

„ " ,rSv„ f ?n^r-sis 
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along the colon before it is evacuated, whereas the ileo-csecal sphincter 
prevents the spread of infection from the caecum to the ileum. 

The inflammation is generally limited to the mucous membrane and 
submucous tissue, but it occasionally involves the deeper tissues and may 
spread to the peritoneum (pericolitis). The inflammation may be catarrhal 
or ulcerative, and chronic or acute. 

The term mucous colitis should be abandoned, as mucus is passed in all 
forms of colitis ; moreover, most cases so diagnosed are not suffering from 
colitis at all, the excess of mucus being the response of the mucous membrane 
of the normal intestines to irritation by purgatives or of that of the pelvic 
colon and rectum to irritation by scybala. The term muco-membranous colitis 
should also be replaced by muco-membranous colic, as it ‘is a functional 
condition and not a form of colitis at all (p. 673). 

ACUTE CATARRHAL COLITIS 

/Etiology. — Acute catarrhal colitis occurs most frequently as a result 
of food poisoning, either alone or associated with acute gastritis and enteritis. 
It may also be a symptom of specific fevers and various toxaemias, especially 
uraemia. 

Symptoms. — The chief symptom is diarrhoea, the stools being frequent, 
fluid and offensive ; they contain mucus, sometimes traces of blood, 
but no excess of food residue unless the small intestine is simultaneously 
affected. Abdominal discomfort is present, and paroxysms of colicky pain 
are frequent. In severe cases there may be well-marked general symptoms 
with a high temperature and a rapid pulse. As a rule the condition rapidly 
improves, but it may develop into chronic colitis. 

Treatment. — The treatment is the same as that for Acute Diarrhoea 
(p. 657). 

CHRONIC CATARRHAL COLITIS 

/Etiology. — The most common cause of chronic catarrhal colitis is the 
habitual use of purgatives, which are frequently taken even in the absence 
of constipation. Infection of the bowels with pathogenic organisms, intro- 
duced in the food or water or coming from some septic focus in the mouth, 
pharynx or appendix, may cause chronic catarrhal colitis, which may also 
be the sequel of an attack of acute colitis or the colitis of some specific infection, 
such as amoebic or bacillary dysentery. 

Symptoms. — Diffuse discomfort and a sensation of fullness are commonly 
present in the lower part of the abdomen. Slight attacks of colic may occur, 
but in many cases there is no actual pain. The abdomen is often somewhat 
distended and tender. The discomfort is generally worse after meals and is 
relieved if the bowels are well opened. In infective cases and those following 
an attack of acute colitis, diarrhoea is generally present, mucus and occa- 
sionally traces of blood being found in the fluid stools, but there is no excess 
of food residue unless enteritis is also present. 

The presence of mucus in the stools is often regarded as sufficient evidence 
to prove that colitis is present. But it is a function of the healthy mucous 
membrane to secrete mucus to protect itself against mechanical and chemical 
irritants. Consequently the unformed, clear mucus passed with hard faeces 
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m constipation, and especially in dyschczia, does not indicate that eolitk 
or proctitis is present, and the same is true of the mucus passed with fluid 
stools, when irritating aperients have been taken. Only if mucus is passed 
witli soft twees when no purgative has been given can it be regarded as of nnv 
diagnostic importance. On the other hand, pus and red blood corpuscle's 
generally indicate the presence of either ulcerative colitis or carcinoma 
though the possibility of haemorrhoids or polypoid adenoma as the source 
of the latter must, of course, be remembered. 

Treatment — The food must be thoroughly masticated and should be 
of an unimtating character. The use of purgatives should be avoided, 
though liquid paraffin or a vegetable mucilage should be given if hard scybala 
are passed. In infective colitis a liquid culture of B. acidophilus should be 
taken, but there is no good evidence that autogenous vaccines are of anv 
value. Belladonna should be given before meals with the addition, if diarrhoea 
persists, of codeine. 


ULCERATIVE COLITIS 

Definition. — Ulcerative colitis is a severe inflammatory disorder of part 
or all of the colon, characterised by rectal discharge of blood, mucus and pus, 
and constitutional disturbances, such asfever, secondary muemia, dehydration 
and prostration. 

^Etiology. — Ulcerative colitis is probably infective in origin, but tberc is 
much difference of opinion as to the nature of the infection. In 15 per cent, 
of my cases a dysenteric bacillus was isolated from the stools, often only after 
repeated examination, or from swabs from ulcers or a scraping of the floor 
of an ulcer obtained with a sharp spoon. In a further 30 per cent, a parcntcric 
organism, such as Gacrtner’s or Morgan’s bacillus or B. asiaticus, was isolated. 
It seems likely that a much higher proportion of positive results would be 
obtained if the examinations were made in the first few days of the attack 
instead of, as is usual, after many months. An excess of enterococci is often 
found, but this appears to be due to the fact that the blood in the discharges 
favours the growth of streptococci. There is no doubt that exacerbations 
in chronic cases and recurrences in convalescent cases often follow acute 
emotional disturbances and prolonged anxiety, probably owing to the con- 
gestion of the mucosa and the spasm of the muscular coat of the whole 
alimentary tract to which they give rise. In a rapidly* fatal case following 
cerebral concussion the mucous membrane was neither red nor swollen, but 
innumerable, large clear-cut circular ulcers were present, many of which had 
perforated the rectal folds. In rare cases an appearance similar to ulcerative 
colitis results from allergy, but the mucus contains innumerable eosinophil 
cells and little or no pus. Vitamin deficiency from injudicious dieting over 
prolonged periods may aggravate the colitis, but it is never the primary 

Symptoms. — The onset is sometimes acute with severe diarrhoea and 
fever. More commonly it is subacute and insidious, the first symptom noticed 
being the passage of blood and mucus, with or without diarrhoea, b' en in 
cases which appear to begin acutely a history can often be obtained of slip i 
intestinal irregularity with the occasional passage of mucus or blood lor 
many months or oven several years before the onset of severe symptoms. 
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Diarrhoea is always present ; there may be as many as twenty stools, 
most of which are quite small, in the day. Blood, pus and mucus are passed, 
with semi-fluid feces and also alone. In quiescent periods they may appear 
to be absent, but microscopical examination of the stools shows that tins is 
not the case. Blood may be passed in large quantities by itself, but it is 
generally mixed more or less intimately with the mucus and pus. It is bright 
red, and never produces black tarry stools, such as are seen with gastric and 
duodenal ulcer. It is mostly fluid, but small clots are often present. The 
mucus is clear, or opaque owing to the presence of pus ; membranes are 
never passed. In most cases small collections of pus are easily recognised 
with the naked eye in addition to that mixed with the mucus and unformed 
feces. 

Abdominal discomfort is often, but not always, present. Actual pain 
is rare except immediately before defecation, when colic may occur ; this 
disappears as soon as the bowels are opened, especially if flatus is passed. 
Tenesmus is unusual and occurs only if the anal canal is involved. The 
abdomen is usually retracted. In acute cases and acute exacerbations, how- 
ever, it may be distended, a sign of Borne gravity. Tenderness is often com- 
pletely absent, even in severe cases, but pressure over the colon, especially 
in the left iliac fossa, may cause discomfort. When the tenderness is con- 
siderable, the inflammation has generally spread to the peritoneum and local 
peritonitis is present. A moderate degree of muscular rigidity is often found 
in severe cases, especially if there is any local peritonitis. 

Digital examination of the rectum is painful only when the anal canal is 
inflamed. The thickened mucous membrane and the ulcers can sometimes 
be felt with the finger when the rectum is involved, as well as polypoid tags 
of mucous membrane or a stricture in the presence of these complications. 
An examination should always be made with a long proctoscope. An instru- 
ment should not be passed beyond the pelvi-rectal flexure, except in the rare 
cases in which the rectum is healthy, when a sigmoidoscope must be used. 
An anaesthetic is never required, and if the instrument is carefully introduced 
under visual guidance without inflation and only as far as it goes without 
difficulty, there is no danger and should be no pain. The mucous membrane 
is bright red, thick and sometimes granular. It bleeds very readily when 
touched, and small submucous haemorrhages are frequently seen. Its surface 
is covered with blood-stained, purulent mucus, some of which should be 
removed on a sterile swab for bacteriological and cytological examination. 
Superficial ulcers are invariably present ; but in early cases they may be so 
small that they are difficult to recognise without a magnifying eyepiece if a 
sigmoidoscope and not a proctoscope is used. Later they are large, and are 
sometimes so extensive that only small islets of mucous membrane are left, 
which may feel like small, flat polypi on rectal examination, the floor of the 
confluent ulcers being mistaken for the surface of the mucous membrane. 
The ulcers are always superficial, with irregular edges ; the thick mucous 
membrane may be undermined. The floor of the ulcers appears greyish- 
yellow when the blood and mucus are wiped from their surface. 

In acute cases, and in acute exacerbations of more chronic cases, irregular 
fever is generally present. Apart horn this, the patient has generally a good 
appetite. The constant diarrhoea leads to progressive emaciation and weak- 
ness ; but in mild caseB the patient may feel so well that he is unwilling to 
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undergo treatment in bed. The loss of blood leads to secondare a men, in 
which may be severe ; the haemoglobin is often only 50 per cent, of normal’ 
and may fall to 20 per cent. In such cases tedema of the ankles and ascites mav 
develop as a result of hypoproteinminia. 

Complications. — In the course of healing, strictures, which mav he 
multiple and of considerable length, may develop, especially iu cases of Ion* 
standing. The symptoms do not alter with the development of the strictures^ 
as the stools are so soft that they pass without difficulty through the narrowed 
bowel. A narrowing can sometimes be recognised with the sigmoidoscope, 
but the exact degree and localisation can only be discovered with the aid of t he 
X-rays. A stricture does not require surgery unless it causes sufficient stasis 
to be recognised with an opaque meal as well as with an enema. The X-rays 
also give some idea of the extent of colon involved, as the normal “ haustra- 
tion ” produced by the constant activit} r of the muscularis mucosm disappears 
when it is paralysed by inflammation spreading from the mucous membrane 
to the submucous tissue. In the majority of early cases the distal half of the 
colon or the pelvic colon and rectum are alone affected. In addition to the 
absence of haustration the normal mucosal relief pattern is lost and the 
outline of the narrow tubular colon may be made ragged by the craters of 
multiple ulcers. A barium enema should not be given during the acute phase 
of the disease, and the rubber tube should be soft and introduced not more 
than 2 inches from the anus in order to avoid damaging the inflamed rectal 
mucosa. Healing may also be associated with the development of multiple 
small polypi from tags of inflamed mucous membrane. They may closely 
resemble adenomatous polypi to the naked eye, but it is doubtful whether 
true adenomata ever develop from them. They may, however, undergo 
malignant degeneration. 

General peritonitis is a very rare complication, and may be caused either 
by perforation or direct spread of infection through the wall of the colon. 
Localised abscesses are still more unusual except in the perianal region, where 
multiple fistulse-in-ano may develop. ^ . . . 

In rare cases non-suppurative multiple arthritis develops, as it does in 
bacillary dysentery. Clubbing of the fingers may occur. 

Diagnosis. — The association of blood in the stools with pus and mucus 
indicates the presence of ulcerative colitis, or a growth of the pelvic colon or 
rectum. A growth can be excluded by rectal and abdominal palpation, and 
by the sigmoidoscope. Even if the growth is too high to be reached by the 
instrument, its presence is rendered very probable when the accessible part 
of the colon appears normal, and blood, mucus and pus arc seen coming from 

above 

If the patient has been in the East the possibility of ainmbic dysentery 
should be considered, though the absence of such a history does not exclude 
it, as I have seen several cases in people who have never been out of ^ngmna 
The endoscopic appearance is so distinct that a definite diagnosis can be im 
from this alone/ Wll, round, red elevations are seen on the o fer»* 
normal-looking mucous membrane, corresponding with the co J f 

broken-down material in the submucous tissue caused bv t 1 
Entamoeba histolytica. In the centre of each elevation is a depressed 1 vel o«U 
ulcer, where the submucous abscess has broken through the muco ‘ 

I Imre seen a case of thrombocytopenic purpura with only a fe 



COLITIS 


683 


petechias, in which the passage of blood in the stools had led to a diagnosis 
of ulcerative colitis, ‘but the sigmoidoscope revealed innumerable minute 
submucous haemorrhages without an actual inflammation. 

Prognosis. — Very acute ulcerative colitis may cause death in a few weeks. 
More commonly, it becomes chronic with periodic acute exacerbations, and 
thus approximates to the ordinary form of ulcerative colitis, in which. the 
onset is insidious and the course very prolonged. In private practice the 
mortality is about 10 per cent., but in hospital it is at least three times as 
great. Death is generally the result of exhaustion from prolonged diarrhoea, 
anaemia caused by constant bleeding, and toxaemia. 

The commonest cause of relapse is anxiety, which may be either prolonged 
or acute, when the return of severe symptoms may be quite sudden. Relapses 
may also occur with acute infections, especially tonsillitis, and with food 
poisoning, dietetic indiscretions, exposure to cold and damp, and fatigue 
from mental or physical overwork. 

Treatment.— The most important factors in the successful treatment of 
ulcerative colitis are patience and perseverance on the part of both doctor 
and patient. Even in early cases several weeks of strict treatment are gener- 
ally required ; in chronic and late cases the patient may have to be in bed 
under continuous supervision for a year or more. He should be kept at rest 
so long as there is any pyrexia and so long as more than two or three stools 
are passed in 24 hours. After that he may be allowed to get up for a warm 
bath and to lie on a couch during the day, if possible in the open air, but he 
must take no more exercise than is involved in walking from one room to 
another until recovery is complete. 

The small intestines are rarely involved in ulcerative colitis. It is, there- 
fore, quite unnecessary to make any restriction in diet beyond the avoidance 
of pips and skins of fruit and fibres of vegetables. Too limited a diet results 
not only in loss of weight and strength, but the food may contain insufficient 
iron to compensate for the loss of blood in the stools so that microcytic anaemia 
develops. The anaemia and malnutrition, and particularly deficiency in 
vitamins, aggravate the colitis and may lead to serious cutaneous and ocular 
complications, all of which respond rapidly to a change to a more liberal diet. 
Patients with ulcerative colitis often have quite a good appetite, and there 
is no reason for limiting their allowance of meat and other foods containing 
no indigestible residue. Eruit is best given in the form of juice and strained 
purees and green vegetables as purees. 

Except in the most acute stages local treatment is often useful. The 
fluid should be run in through a soft catheter introduced only just beyond the 
anal sphincter. The most satisfactory method is to inject an emulsion of 
5 grains of bismuth subgallate to the ounce of an unirritating vegetable 
mucilage made from isogel or similar preparation, which is neither affected by 
bacteria nor absorbed. The emulsion can generally be retained for several 
hours and should be given directly after the bowels have opened in the 
morning or at night. For proctitis 4 fluid ounces are required ; when the 
pelvic colon is involved 6 or 8 ounces should be injected. Some patients are 
able to retain 10 or 15 ounces ; this quantity is often sufficient to spread 
through the whole colon. Occasionally water is absorbed and difficulty is 
experienced in evacuating the emulsion in the morning ; in such cases 1 or 
2 fluid ounces of paraffin should be incorporated in the emulsion. 
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When the diarrhoea is severe the patient is likely to become exhausted 
by want of sleep. A dose of codeine sufficient to keep the bowels from acting 
more than once m the mght should be given at 10 p.m. and a smaller tlo4 
may be given before meals and immediately before the injection of a retention 
enema. In most cases the muscular coat of the colon is extremely irritable 
and healing is retarded by its continuous activity. Tincture of belladonna 
should therefore be given every 4 hours, the dose being gradually increased 
from 5 minims to the maximum the patient can take without causing the 
mouth to become uncomfortably dry. 

Pain is not a common complaint in ulcerative colitis. Colicky pains may, 
however, occur owing to distension with gas, especially shortly before the 
bowels act. They can always be relieved by giving a tablespoonful of activated 
charcoal two or three times a day. Most patients with ulcerative colitis are 
more or less anaemic ; 30 grains of iron and ammonium citrate should he 
given three times a day till the hemoglobin is at least 80 per cent. If the 
hemoglobin percentage is less than 70, repeated small transfusions not only 
improve the patient’s general condition, but often greatly hasten the healing 
of the ulcers. For severe anosmia a large transfusion given by the drip- 
method is preferable. 

The injection of polyvalent anti-dysenteric serum is occasionally followed 
by dramatic improvement, probably as a result of protein shock, but in most 
cases little or no benefit follows. I have never seen the slightest benefit 
follow any form of vaccination, and in some cases the local condition has been 
definitely aggravated. 

The danger of recurrence is much reduced if treatment is continued 
until endoscopy shows no tTace of inflammation, even if symptoms have 
already disappeared for Borne weeks. Associated conditions, such as oral 
and pharyngeal infections and anal complications, must be treated, as a 
relapse may follow an acute sore throat or the development of a peri-anal 
abscess or fistula-in-ano. The patient should keep permanently on a low 
roughage diet and, when necessary, take sufficient isogel or paraffin to keep 
his stools soft. The patient should be helped to solve any problems con- 
nected with his home, his business or other matters which are causing anxiety, 
as there is no doubt about the importance of psychological factors in causing 
relapses and recurrences. 

As retention enemas given per rectum are just as useful ns any which 
could be given through on opening into the appendix, appcndicostomy is 
never indicated. On the other hand, an ileostomy affords complete rest to 
the colon : the constant irritation of the mucosa by frcccs and decomposing 
inflammatory exudate, and the frequent peristalsis and recurrent spasm, 
which give the colon no rest, are prevented by an ileostomy. There are three 
indications for ileostomy. (1) It gives the only chance of recovery in the very 
rare acute fulminating cases with high temperature and passage of large 
quantities of pus and blood. The mortality in sucli cases is high, but- tt the 
patient survives the operation, improvement is remarkably rapid, nnottc 
divided ileum can be rejoined some weeks later. (2) When continuous tro. 
nient under good conditions for 9 months has led to little or n P 
ment. (3) When fibrous strictures, polypi, or severe pen-anal infection lune 
developed. The terminal ileum should be divided and both ends brought to 
the surface. The ilcostonn* causes vorv little trouble and the patient is .oon 
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able to lead a life of normal activity. When there is no longer any anal 
discharge and washings through the colon contains no pus cells or red 
corpuscles, diluted fseces from the ileostomy should be injected into the colon 
in increasing strength. If there is no reaction, it is sometimes safe to rejoin 
the ileum. More frequently, and always if strictures or polypi are present, 
the colon should be excised up to about 9 inches from the anus. Some months 
later the ileum can generally be joined to the cut end of the pelvic colon after 
any polypi present have been destroyed and strictures dilated per anum. 
In some cases, however, the pelvic colon and rectum never recover sufficiently, 
and a permanent ileostomy becomes necessary. I have several patients who 
lead quite normal lives under these conditions and regard the ileostomy as 
nothing more than a minor inconvenience. 


TUBERCULOUS ENTERITIS AND COLITIS 

^Etiology. — Miliary tubercles may be present in the intestines in general 
tuberculosis, but they have no clinical importance. Primary infection of 
the bowels from tuberculous milk is not infrequent in children, but is com- 
paratively rare in adults. Secondary infection from swallowing tuberculous 
sputum is very common, ulceration being present in 50 per cent, of fatal 
cases of pulmonary tuberculosis. The lower end of the ileum and the caecum, 
where the rapid passage of chyme along the alimentary tract is first arrested 
so that there is time for the muco-pus in which the tubercle bacilli of the 
sputum are enmeshed to be digested, are the parts most frequently affected. 

Symptoms. — In many cases no symptoms are present, although extensive 
ulceration may be found post mortem. Tuberculous enteritis should be 
suspected in children suffering from diarrhoea with fever, abdominal disten- 
sion, enlarged glands, anaemia, wasting and weakness. It should also be 
suspected when pulmonary tuberculosis is associated with diarrhoea, especially 
if abdominal pain and tenderness are present and blood is found in the stools. 
Tubercle bacilli are often present as a result of swallowing infected sputum 
even with healthy intestines. In the absence of abdominal pain the diarrhoea 
in advanced phthisis is sometimes due to the achlorhydria which is commonly 
present. 

Perforation of a tuberculous ulcer is rare owing to the adhesions which 
form between the coils of intestine. Cicatrisation of ulcers may lead to 
single or multiple strictures of the small intestines ; as these are incomplete 
and the contents of the bowel are fluid, obstruction is rarely produced. Ex- 
ternal adhesions and the formation of bands may, however, lead to acute 
intestinal obstruction. 

What has been described in the past as hyperplastic tuberculosis of the 
ccmim is probably a form of regional ileitis (p. 677) in which the caecum is 
involved as well as the end of the ileum. It was always recognised that the 
condition was not 'associated with tuberculous foci elsewhere and tubercle 
bacilli were never found in the stools ; there was in fact no evidence that the 
condition was tuberculous in origin. 

Treatment. — The treatment is that of tuberculosis in general, com- 
bined with the dietetic restrictions required for non-tuberculous entero-colitis. 
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POLYPI OF THE COLON : POLYPOSIS 

JEtiology and Pathology.— Solitary polypi of the colon are common 
and cases -with two to twelve are not infrequent. True polyposis, in which 
the whole or part of the colon is studded with innumerable polypoid adeno- 
mata, is very rare. 1 

Most cases of primary generalised polyposis are familial, several members 
of one or more generations of a family being affected. Less frequently sinnle 
polypi are also familial. Males are more often affected than females, and the 
symptoms generally begin before the age of 30. 

•The polypi generally begin as small flat patches of mucosal overgrowth 
which soon become polypoid. The polypi which develop in the process of 
recovery from ulcerative colitis are inflammatory in origin and are not 
adenomata. They are generally present in small numbers, but occasionally 
a condition simulating generalised polyposis develops. 

Symptoms. — Recurrent passage of bright red blood, unmixed with 
mucus or pus, sometimes with and sometimes independent of feces, is gener- 
ally the first and often the only symptom. In adults internal hicmorrhoids 
give rise to similar symptoms, but in children polypi arc the only common 
cause. In polyposis diarrhoea always develops sooner or later as a result of 
secondary infection and inflammation, and the fluid feces are mixed with 
mucus, pus and bright blood, being indistinguishable from those passed in 
ulcerative colitis. The haemorrhage may lead to severe anaemia, and the 
diarrhoea to malnutrition and, when it begins in childhood, to infantilism. 
Tenesmus and abdominal pain are uncommon. 

The polypi can often be felt on rectal examination and can generally be 
seen with a proctoscope or sigmoidoscope, but occasionally they arc situated 
too far from the anus, when the X-rays arc the only means of making a 
definite diagnosis. Their exact extent can be estimated by means of an 
opaque enema which gives a characteristic picture, showing rounded semi- 
translucent areas in the shadow of the colon. Sometimes they are best 
demonstrated by inflation of the colon with air after the greater part of the 
opaque enema has been evacuated. 

Polypi are the most common exciting cause of chronic intussusception. 

Both single and multiple polypi show a considerable tendency to become 
malignant, and the majority of patients with familial polyposis ultimately 
die of carcinoma. In most cases of carcinoma of the rectum and colon the 
lesion is probably grafted on a simple polypous adenoma.. Thus in <5 per 
cent, of 33 specimens of carcinoma of the rectum and pelvic colon rcmo\ cd 
at operation simple adenomata were also present (Dukes), and m nearly a 
very early cases of carcimona the adenomatous origin can be recognised. 
Malignant degeneration may occur in more than one polyp either at the same 

time or after an interval. , • „ 

Treatment.— Single and multiple polypi m the rectum and peliie i colon 
can be removed with a diathermy snare or destroyed by a diathermy cautor} 
through a proctoscope or sigmoidoscope. The patient should be 
every 3 months for at least 10 years, so that any new polypi which l develop 
can bo destroyed before they Lave time to undergo malignant degeneration. 
Multiple small polypi sometimes disappear when treated with ecp - ' . • 
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When the whole colon is involved, the terminal ilenm should be anastomosed 
with the lower end of the pelvic colon, the rest of the colon being excised. 
The polypi present in the remaining part of the pelvic colon and in the rectum 
are removed or destroyed by diathermy. 


CANCER OF THE COLON 

^Etiology. — Primary columnar-celled carcinoma of the colon attacks 
men with slightly greater frequency than women. It is most common 
between the ages of 40 and 65, although cases have been recorded in early 
childhood. 

Pathology. — Only a little over I per cent, of cases of intestinal cancer 
affect the small intestine. Of the remainder 50 per cent, are in the rectum 
and at the pelvi-rectal flexure, and 25 per cent, in the iliac and pelvic colon ; 
thus 75 per cent, of cases occur in parts of the colon where the faeces are 
solid. Nearly half of the remainder are in the caecum and ascending 
colon. 

The adenomatous origin of colonic carcinoma is discussed in the previous 
section. 

Extension to the peritoneum and secondary deposits in the lymphatic 
glands, liver and other organs develop later and rather less frequently with 
cancer of the intestine than with cancer in most other situations, obstruction 
occurring in more than 50 per cent, of cases before the glands are involved. 
The prospect of a radical cure by operation, if an early diagnosis is made, 
iB therefore comparatively good. The rectum has a moderate supply of 
lymphatics and gives operative results intermediate between gastric and 
colonic carcinoma. 

Symptoms. — The possibility of cancer of the intestine should be con- 
sidered whenever an individual over the age of 35, whose bowels have 
previously been regular, develops constipation or diarrhoea without change 
of diet or habits, or when a patient of the same age, who is habitually con- 
stipated, becomes more so without obvious reason. Constipation occurs 
earliest in the common annular form of intestinal cancer, which narrows the 
circumference of the bowel while the actual size of the growth is still very 
small. Less obstruction is caused by papillomatous carcinoma, which forms 
a friable and ulcerated mass, projecting into, but not obliterating, the in- 
testinal lumen. Constipation is at first intermittent and relieved by purga- 
tives, which gradually become less effective and cause more pain. Enemata 
are generally of use for a longer period, but they also finally fail to act. 
Sometimes, however, there is persistent diarrhoea from the start, especially 
when the growth is situated in the pelvic colon. More frequently the initial 
constipation is interrupted by attacks of diarrhoea. In the majority of cases 
the constipation becomes steadily more severe until it ends in complete 
obstruction, which is sometimes hastened by the impaction of a hard mass of 
faeces in the narrowed lumen. 

The stools do not generally differ in shape from those seen in ordinary 
constipation. Occasionally thin pieces, resembling the faeces formed in 
some cases of constipation associated with spasm, are passed, especially 
when the growth is in the pelvic colon or in the rectum ; they sometimes 
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0rre *t e ’ r spaam of the anal sphincter, produced relie.tl v bv the 

growth or fay the irritating discharge from its surface, but I have also secS 
ribbon-shaped feces appear through a stricture six inches from the a Z 
during a sjgmoidoscopic examination. The stools in cancer of the rectnm 
and lower part of the pelvic colon generally contain obvious blood, pus and 
mucus. In rare cases the passage of a large quantity of bright red blood is 
the first symptom. The stools may closely resemble those of simple ulcerative 
colitis, but fecal matter is often absent and fragments of more or less solid 
feces can sometimes be recognised, whereas in ulcerative colitis unformed feces 
are almost always present. When the growth is proximal to the middlo of 
the pelvic colon, blood and pus cau rarely be recognised with the naked eye, 
but ocult btood can almost always be found by the guaiac test. The spectro- 
scope often shows that acid hsematin as well as hrematoporphyrin is present 
in contrast with the occult blood of gastric and duodenal origin, which gives 
the latter spectrum alone unless the quantity present is unusually great. 

Vague discomfort in the lower part of the abdomen is often present, 
sometimes without any irregularity of the bowels, and slight attacks of colic 
occur when constipation becomes severe, but they rarely reach any great 
intensity until the obstruction is almost complete. In some cases, especially 
in cancer of the caecum, ascending, descending and iliac colon, and hepatic 
and 6plenic flexures, the pain is in the region of the growth. It may travel 
towards this point, where the patient occasionally feels a rumbling sensation. 
When the pelvic colon is involved, the pain is always below the umbilicus 
and is often most marked on the left side. In carcinoma of the transverse 
colon the pain is situated above the umbilicus as frequently as below. 

The over-activity of the colon above the obstruction leads to hyper- 
trophy of its musculature. When the obstruction becomes complete, failure 
of the muscle ultimately occurs and extreme paralytic distension results; 
ulceration and perforation, especially of the crecum, may follow. 

When the obstruction is sufficient to give rise to severe pain, strong 
spasmodic contractions of the colon, but not peristaltic waves, arc often 
visible and palpable. They never occur iu the colic associated with lead 
poisoning or colitis, and very rarely with obstruction due to simple impaction 

of feces. . 

In cancer of the caecum and ascending colon general symptoms, especially 
anaemia, are often present for a considerable time before any change takes 
place in the activity of the bowels. Severe anaemia may indeed develop in 
the absence of any symptoms pointing to an abdominal disorder. It is not the 
result of massive haemorrhage, which is very rare, nor of loss of blood by 
oozing* ns no more occult blood is found in the stools than in growths in other 
parts of the alimentary tract in which anaemia may be slight or absent. 

In about 30 per cent, of cases when the patient is first seen, a tumour is 
palpable either on abdominal or rectal examination. In some of the remainder 
the growth is inaccessible to palpation owing to its situation at the splenic 
flexure ; iu others it is too small to be palpable. It is often impo^ible o 
reach a growth in the lower end of the pelvic colon or at the top of the rectuti 
either bv abdominal or rectal examination, though it may be acee.~iblc l ) 
bimanual palpation. In such cases the sigmoidoscope alone makes an ear n 
diagnosis possible. If acute obstruction is not an earlv occurrence, t he ffrow|h 
develops into a large and easily palpable tumour, which invades the uei 0 Ii- 
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bouring peritoneum and viscera. The tumour often varies in size from time 
to time, as it is formed not only by the growth itself, but partly by impacted 
fleeces or by thickened peritoneum and adherent coils of intestine, with perhaps 
a localised abscess. The disappearance of a tumour after treatment with 
purgatives or enemata does not therefore mean that cancer is absent, even if 
its disappearance is associated with improvement in the symptoms. For a 
mass of faeces can become impacted above a cancerous stricture and produce 
obstruction, which may be partially relieved when the faeces are removed. 
A diagnosis of cancer can be excluded only when the disappearance of the 
tumour is accompanied by complete and lasting cure of all the symptoms. 
The tumour produced by a growth is hard ; it is rarely very tender, unless 
complicated by local peritonitis. When situated in the ascending, descending 
or iliac colon it is generally fixed ; in the csecum and transverse' colon it is 
frequently very movable. 

The X-rays often afford considerable help in diagnosis. The shadow 
of the colon may be visible as far as the seat of obstruction unusually soon 
after the opaque meal, which, however, should not be given in the presence 
of obstruction ; little or no barium may pass beyond this point for a con- 
siderable time, but a similar localised delay may also occur in simple constipa- 
tion. The passage of an opaque enema is often obstructed at a period in the 
disease when an opaque meal is not delayed. In most cases, especially when 
an enema is used and lateral as well as anterior-posterior radiographs are 
taken to demonstrate growths on the posterior wall, a filling defect caused 
by the tumour can be observed. Carcinoma is also indicated by an abrupt 
change in the mucosal pattern constantly affecting a short segment of colon, 
and by an eccentric narrowed bowel channel often with irregularity in the 
shadow at one or both ends of the segment. When an abdominal tumour is 
present, the combination of palpation and X-ray examination shows whether 
any delay observed occurs in the neighbourhood of the tumour and whether 
the latter arises from some part of the alimentary canal. The X-rays may 
completely fail to give any evidence of a growth until some months have 
elapsed since the onset of symptoms, but with modern technique this should 
happen very rarely. 

In exceptional cases symptoms are produced by complications before the 
intestinal ftmctions become affected. Thus secondary deposits in the brain 
may cause cerebral symptoms sufficient to overshadow everything else, and 
an abscess developing in connection with an ulcerated growth or a stercoral 
ulcer above the obstruction, or general peritonitis resulting from perforation 
of the ulcer may constitute the earliest clinical manifestation. I have seen 
two cases in which no symptoms occurred until the development of a gastro- 
colic fistula. 

Diagnosis. — The diagnosis depends upon the history combined with 
the results of abdominal and rectal palpation, examination of the stools 
for visible or occult blood, sigmoidoscopy and the X-rays. A tumour in the 
right iliac fossa may be caused by an inflammatory mass developing round a 
small chronic appendicular abscess, by regional ileitis and by actinomycosis 
of the csecum as well as by cancer. In the left iliac fossa confusion with 
diverticulitis is likely to occur. In the latter occult blood is generally absent, 
tenderness is more common and the diagnosis can generally be settled by 
means of the X-rays. The chronic obstruction caused by a local band of 
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? tat ° aUSed b 7 a S 10 ^’ difficulty being increased 
by the fact that the stools may contain occult blood. 

Prognosis.— Improved methods of examination have made it possible to 
diagnose the large majority of cases of cancer of the colon as soon ns symptoms 
appear and before any serious degree of obstruction has developed. As 
glandular involvement and secondary deposits in the liver and other organs 
occur comparatively late, in most such cases the growth can be completely 
removed, and many of my patients are still in perfect health several years after 
the operation. If operation be delayed until acute obstruction is present, 
the immediate prognosis is very bad, but in subacute obstruction a two-stage 
operation is often successful. 3 

Treatment. — Cancer of any part of the large intestine proximal to the 
middle of the transverse colon is best treated by the removal of all the colon 
up to three inches beyond the growth, an ileo-colostomy being simultaneously 
performed. Beyond this point resection of the growth and of a sufficient 
margin on each side with end-to-end anastomosis is more satisfactory. If 
the slightest obstruction is present, the operation should be performed in two 
stages, excision being performed only after the patient recovers from a 
preliminary colostomy. The patient should be re-examined every three 
months for five years, especially if there is evidence that the growth developed 
in a polyp, as so-called recurrences are often really new growths which may 
in this way be recognised before they have given rise to any symptoms. 


DIVERTICULOSIS : DIVERTICULITIS 

Aitiology and Pathology. — DiverticulosiB, the presence of diverticula 
in the colon, occurs in about 5 per cent, of men and women over the age 
of 40. They are especially likely to develop if aperients have been habitually 
used for many years. Owing to the atrophy of the muscular coat of the 
colon which occurs in old age, pressure from within produces diverticula 
more readily than in earlier life. The presence of fat diminishes the resistance 
of the intestinal wall, so that diverticula are especially likely to occur in the 
obese and they often form in the appendices epiploic®. 

The diverticula increase in number and size as the lower end of the pelvic 
colon is approached, but they are very rare in the rectum owing to the thick- 
ness of its muscular coat. A large number are generally present. Some are 
so small that they are barely visible to the naked eye, whilst others attain a 
diameter of half an inch. They very rarely become larger than this, as 
secondary pathological changes interrupt their growth. In the walls of the 
smaller diverticula all the coats of the bowel are represented. As they grow 
larger the muscular layer gradually disappears and the mucous membrane 

frequently becomes atrophied. . , 

Symptoms.— Diverliculosis, the simple presence of diverticula of the colon, 
is a very common condition and gives rise to no symptoms, lnflamina non 
of diverticula, diverticulitis, occurs in about 15 per cent, of cases. - 
frequently the patient complains of discomfort in the lower P, a 
abdomen and, after a time, attacks of colic, which gradually mcrea e m 
severity and in frequency. The discomfort is generally most ma . 
left iliac fossa. At the same time the constipation, for which th p 
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has taken aperients for many years, may become more severe. Aperients 
aggravate the pain, which is relieved to some extent by the passage of flatus 
or faces. Mucus may be present in the stools, and pus cells can occasionally 
be discovered on microscopical examination, but obvious and occult blood 
is generally absent. 

The temperature is sometimes slightly raised, and in acute exacerbations 
it may be very high and accompanied by severe constitutional symptoms 
with polymorphonuclear leucocytosis. 

The bladder is often irritable, the patient having to pass urine with 
abnormal frequency. At a later stage adhesions with the bladder may 
develop, and in rare cases gas and feces are finally passed per urethrani owing 
to the development of a colo-vesical fistula, diverticulitis and not cancer of 
the colon being the cause of the majority of cases of this condition. 

The colon bacilli and enterococci of normal feces are not pathogenic, 
and formed feces contain comparatively little soluble material, none of which 
is of an irritant character. Consequently the introduction of small quantities 
of feces into the bladder through a fistula does not necessarily cause cystitis 
on account either of its bacterial or chemical constituents. The actual per- 
foration is a result of inflammation, but when the acute attack of diverticulitis 
which preceded it has subsided, cystoscopy generally shows that the inflam- 
mation is localised to the immediate neighbourhood of the fistula, the rest 
of the bladder wall being unaffected by the contamination of the urine with 
feces. Attacks of subacute cystitis are likely to complicate each recurrence 
of acute or subacute diverticulitis, and also to occur with diarrhoea, even in 
the absence of diverticulitis, as unformed and liquid feces swarm with bacteria 
and contain large quantities of the toxic products of bacterial activity. But 
attacks of diverticulitis are generally less frequent and less severe than before 
the fistula developed, the opening into the bladder apparently acting as a 
safety valve. 

Tenderness is most marked in the left iliac fossa and occasionally immedi- 
ately above the pubes. The rigidity of the abdominal wall over the tender 
area may make palpation difficult, but in most cases it is possible to feel 
the irregularly thickened and extremely tender iliac colon. Digital examina- 
tion of the rectum generally reveals nothing abnormal, but I have felt a 
mass suggestive of a secondary malignant deposit in Douglas’s pouch which 
was caused by thickening round inflamed diverticula of the pelvic colon. 
The sigmoidoscope often cannot be passed farther than the pelvi-rectal 
flexure or an inch or two beyond, the bowel at this point appearing to be 
abnormally fixed and its lumen narrowed. I have never been able to see 
the mouths of diverticula at the lower end of the affected portion of the pelvic 
colon. 

An opaque meal shows that there is generally little or no delay in the 
passage through the bowel till the iliac colon is reached. The presence of 
diverticula can often be recognised when the barium reaches the affected 
part, as some of it enters and remains in them, often for a considerable time, 
after the rest has been evacuated. A barium enema should also be given, as 
whenever diverticula are present their number and localisation can be more 
accurately determined in this way than by any other method. They may be 
discovered directly the enema is given, but more often only after it has been 
evacuated, a double row of small rounded shadows representing the diverticula 
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being tlien seen, especially in the position of the iliac and pelvic colon Thev 
often remain visible for several days. ' } 

Diagnosis.— Discomfort and colicky pain in the lower part of the abdomen 
m middle-aged and elderly patients, especially if associated with increasing 
constipation, should raise the suspicion of diverticulitis or a growth of the 
colon. If the pain is most marked in the left iliac fossa and if it is associated 
with bladder lrntability, the former is the more probable diagnosis. A 
tender tumour in the left iliac fossa, associated with musculnr °ri"idity is 
much more frequently due to diverticulitis than to cancer. An X^ray ex- 
amination after an opaque meal and an opaque enema generally settle the 
diagnosis. Diverticulitis is not a pre-canceious condition, as the occasional 
association with cancer is no more frequent than can be explained by 
coincidence, and the incidence of cancer in simple diverticulosis is as great 
as in diverticulitis. The discovery of diverticula in a patient with abdominal 
symptoms should not lead to a diagnosis of diverticulitis if the pain is right- 
sided or the symptoms are in other respects more characteristic of cancer. 

Treatment. — The accidental discovery of diverticulosis in the course 
of a routine X-ray examination indicates the necessity for keeping the stools 
permanently soft by means of an unirritating vegetable mucilage, such ns 
isogel, and the avoidance of pips and skins of fruit, pickles and salads, and 
cooked green vegetables except as purdes. No aperients should be used, as they 
tend to force the fluid faeces into the diverticula. In very mild diverticulitis 
the same treatment is effective. In more severe cases with pyrexia and 
abdominal rigidity the patient should be kept in bed till all signs of active 
inflammation have disappeared. The diet already mentioned Bbould bo 
given together with an ounce of paraffin three times a day. Belladonna in 
frequent and maximal doses may be required to control the secondary spasm. 
Six fluid ounces of paraffin should be injected into the rectum every evening 
and retained during the night. If the bowels do not act satisfactorily in the 
morning, water should be run into the rectum Blowly and under low pressure 
in quantity insufficient to cause pain. By this means the accumulation^ of 
faeces generally present is gradually evacuated, and the pain and inflammation 

subside. _ # , , 

Very few cases require operation. Large inflammatory masses associated 
with a high temperature and leucocytosis often completely disappear with 
medical treatment, and a considerable degree of obstruction may be o\cr- 
come. I have seen only one case requiring operation in the last twenty years. 
Only if the symptoms become worse in spite of treatment, or if the condition 
is complicated by the development of an abscess or signs of spreading 
peritonitis, is an operation indicated. It is sometimes possible to excuse 
or short-circuit the whole of the affected portion of the bowel, hut more 

often a colostomy has to be performed. , 

On theoretical grounds it has generally been assumed that the come 
treatment of a colo-vesical fistula is to perform a colostomy at < cnee, , «nu, i » 
possible, to separate the colon from the bladder at a later £ j atc * “ develop 

does not always result in closure of the fistula, and a fistula im J . r 
after a colostomy performed for obstruction. A subsequen op « 
separating the colon from the bladder is extremely dducu fjsiula 

prevent recurrence. A patient with diverticulosis and a col - - * _ , rt 

is often very little the worse for them, and much prefers the tn no 
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which he may have from time to time to the perpetual inconvenience of a 
colostomy. It is important that he should keep his stools soft but formed ; 
diarrhoea is much more dangerous than constipation, as soft or fluid faeces 
easily escape through the fistula whereas solid feeces pass it by. He should 
take no aperients, and should use isogel instead of paraffin, wmch makes the 
faeces too sticky and too liable to enter the bladder. On such a regime little 
or no faeces may enter the bladder for long periods, although small quantities 
of gas may escape from time to time without causing any discomfort. The 
fistula is in fact valvular and generally remains closed for long periods. 
Should an attack of cystitis develop, rest in bed and the administration 
of sulphathiazole for 48 hours is generally sufficient to overcome it. 


CHRONIC INTUSSUSCEPTION 

^Etiology. — Chronic intussusception iB a rare disease occurring only 
in adults. Twenty per cent, are secondary to innocent and 15 per cent, 
to malignant tumours, most of which project as polypi into the lumen of the 
bowel. A case of mine was associated with ursemia in a man suffering from 
nephritis caused by lead poisoning. 

For Acute Intussusception vide Acute Intestinal Obstruction, p. 701. 

Symptoms. — A chronic intussusception may last for a month, a year or 
longer before it terminates in an attack of acute obstruction or of general 
peritonitis from perforation. It may finally reach the anus, from which it 
may project for some inches without preventing the passage of fseces. The 
onset is generally insidious ; occasionally it is acute, but the severity of the 
symptoms generally diminishes and the subsequent progress of the case is 
chronic. Only about half of the cases are accompanied by constipation, 
diarrhoea being present in the majority of the others. The most prominent 
symptom is colic, occurring in attacks which steadily increase in frequency 
and severity and may be brought on by taking food or by aperients. Con- 
stipation is present during the attack, and blood and mucus may be 
passed at frequent intervals in entero-colic and colic, but not in enteric, 
intussusceptions. A palpable tumour is present in half the cases ; it becomes 
harder and longer during an attack of colic, and appears to recede in the 
intervals. Severe attacks are accompanied by vomiting, especially in the 
enteric form. Visible peristalsis and dilatation may occur in the intestines 
above the intussusception. An opaque enema, given for suspected chronic 
obstruction, may reveal the presence of an intussusception by the typical 
appearance produced when a small quantity of fluid penetrates between the 
intus8usceptum and the intussuscipiens. 

Treatment. — The treatment is always surgical. 


ANAL ACHALASIA AND MEGACOLON (HIRSCHSPRUNG’S 

DISEASE) 

Definition. — Megacolon is a condition in which the rectum and pelvic 
colon and sometimes the whole of the large intestine are dilated and hyper- 
trophied, although no organic obstruction is present. 
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The name Hirschsprung’s disease, which is generally used to describe 
megacolon in children, should be discarded, as von Ammon gave a' rood 
description of two cases in 1842, forty-four years before Hirschsprung aSd 

drami between the megacolon of children and 
that of adults, to which the name of Hirschsprung’s disease is never applied 
Megacolon must be distinguished from a colon of unusual length but 
normal diameter — dolichocolon. The pelvic colon varies greatly in length, but 
although a very long pelvic colon may predispose to volvulus, there is no 
reason to believe that it predisposes to mcgacolon. 

Aitiology and Pathogenesis. — Megacolon in children is rare ; I have 
seen only 10 cases compared with 36 in adults. Whereas in children it 
occurs almost exclusively in boys (9 out of 10 of my cases), the incidence is 
about equal in the two sexes in adults : there were 19 males and 17 females 
in my scries. It is probable that the majority of cases observed in adult 
life do not date from childhood, as otherwise it would not occur so often in 


women, and the history of the onset of symptoms, though generally very 
vague, supports this view. There is, however, no doubt that many children 
with megacolon attain adult life. 

I believe that the primary factor in the pathogenesis of almost all cases 
of megacolon is achalasia of the Bphincter ani — absence of the relaxation 
of the sphincter, which normally occurB when the rectum contracts 
during defaecation. Simple absence of normal relaxation without any 
added spasm of the sphincter is sufficient to prevent the easy evacuation 
of faeces, which are consequently retained. Under normal conditions gas 
can escape from the rectum by voluntary relaxation of the sphincter at 
any time. When achalasia is present voluntary relaxation is no longer 
possible, so gas as well as faeces accumulates in the rectum and pelvic colon. 
The pelvic colon and rectum attempt to overcome the resistance offered by 
the closed anal sphincter by increased peristalsis with the result that their 
walls gradually become hypertrophied. This is at first sufficient to prevent 
any serious accumulation of faeces and gas, but after a time the quantity 
retained gradually increases. The thick walls of the fixed rectum give way 
less readily than the comparatively thin walls of the freely movable pelvic 
colon, so that the rectum does not show the same degree of dilatation as the 
pelvic colon, and in many cases it is only slightly enlarged. The distension 
of the pelvic colon results in an increase in its length as well as its diameter; 
as it contains a great excess of gas the dilated and elongated loop rises during 
the day when the individual is in the erect position, and eventually its upper 
extremity generally reaches the left dome of the diaphragm. 

In adults the extreme degree of hypertrophy and dilatation does not 
as a rule extend beyond the pelvic colon, though some slight dilatation nn 
hypertrophy are often present in parts or all of the rest of the colon. IM 
same was true in most of the cases I have seen in children, but in on ) a 
third of the neglected cases which come to post-mortem is the extreme i a a 
tion confined to the pelvic colon and rectum. 

Megacolon is the result of disturbance in the normal balance between 
the sympathetic and parasympathetic nerve supply to the sphincter. ‘ l 
might theoretically be duo to overactivity of the sympathetic, stimu 
of which inhibits the movements of the pelvic colon and rectum an - 
spasm of the sphincter ani, or to under activity of the parasympa , 



ANAL ACHALASIA AND MEGACOLON 695 

stimulation of which causes contraction of the pelvic colon and rectum and 
relaxation of the sphincter. The great hypertrophy of the muscular coat 
of the pelvic colon is clearly the result of overactivity and not of inhibition, 
which would tend to produce atrophy. Moreover, in the large majority of 
cases the examining finger meets with normal resistance on rectal examination, 
spasm being present only in exceptional -cases. Long-continued spasm 
would lead to hypertrophy of the sphincter, but no hypertrophy can be 
recognised on palpation, and post mortem the absence of hypertrophy of the 
sphincter is in striking contrast with the hypertrophy of the wall of the pelvic 
colon and rectum. In all probability, therefore, the disturbed innervation 
which gives rise to megacolon takes the form of underactivity of the para- 
sympathetic. In most cases the parasympathetic deficiency is confined to 
the fibres supplying the anal sphincter with the production of achalasia; 
the changes in the pelvic colon and rectum are a result of the obstruction 
offered by the closed sphincter. The parasympathetic deficiency is the 
result of inflammation, simple degeneration, or fibrosis of the myenteric 
plexus, which have been found in several cases of megacolon both in children 
and adults. 

If, at the onset of dilatation of the pelvic colon, the fold of mucous 
membrane at the pelvi-rectal flexure is unusually prominent, the dilatation 
of the part immediately proximal to it may exaggerate the kink and prevent 
tha passage of faeces and gas into the rectum. Although the primary con- 
dition is still the anal achalasia, the secondary obstruction caused by the 
kink at the pelvi-rectal flexure prevents the rectum from becoming distended 
with gas and faeces. In spite of this it always appears much enlarged when 
an opaque enema is given, showing that it must have been greatly distended 
at first, but that when the pelvi-rectal kink developed and gas and faeces 
ceased to accumulate in the rectum, it contracted down without, however, 
losing the abnormal distensibility caused by the earlier distension. 

In the majority of cases the sigmoidoscope can be passed its full length 
of 12 inches blindly without meeting any resistance, whereas in normal 
individuals it is rarely possible to pass it beyond the pelvi-rectal flexure 
without having to withdraw the obturator and guide the instrument with 
the aid of direct vision. Endoscopy shows the end of the instrument in 
the centre of an enormous cavity. On withdrawing it no dividing-line can 
be recognised between the pelvic colon and rectum, the dilatation of which 
extends to the entrance of the anal canal. In some cases the rectum is 
only slightly dilated or is normal in size, and occasionally its walls have 
collapsed to obliterate the lumen. It is then difficult to pass the sigmoido- 
scope round the pelvi-rectal flexure into the pelvic colon. If, however, 
the window of the instrument is removed, the patient being in the knee- 
elbow position, air enters and the rectum dilates. No difficulty is then 
experienced in passing the sigmoidoscope into the pelvic colon. Nothing 
suggesting the presence of a pelvi-rectal sphincter, closed as a result of either 
achalasia or spasm, is ever observed. 1 

1 In most discussions on the pathogenesis of megacolon it is assumed that a sphincter 
exists at the pelvi-rectal flexure. Sigmoidoscopy and radiology in normal individuals 
show, however, that there is no constriction at tne pelvi-rectal flexure such as would be 
produced by a sphincter, the lumen of the pelvic colon being separated from that of the 
rectum by a valve formed by the uppermost Houston’s fold of mucous membrane. 
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In well-compensated cases and in patients under treatment the rectum 
is either empty or contains a small quantity of faces. Small, soft scvbala 

^ o ^ 0rmed . C ^ff C f \° £t - fe ? es are often Been sticking to the mucous 
membrane at different points m the enormously dilated pelvic colon. Pre- 

sumably they are propelled along the mucous membrane by the activity 
of the hypertrophied muscularis mucosae. J 

Megacolon, secondary to spasm of the anal sphincter, is in rare cases 
associated with spasm of the sphincter of the bladder with dilatation and 
hypertrophy of the bladder and ureters. The lesion in such cases must be 
situated either in the central nervous system or in the large sympathetic 
plexuses, from which fibres pass to both the rectal and bladder sphincters. 

Symptoms. — In children with megacolon there is almost always a history 
of constipation dating from birth or from the first few months of life. At 
an early stage the bowels cease to act spontaneously, and drugs gradually 
lose their effect until an evacuation can be procured only by means of enemata. 
The stools are generally soft, but in early cases hard scybala may be passed. 
Soon after the onset of constipation the abdomen, which is normal in appear- 
ance at birth, begins to increase in size owing to distension of the colon 
with gas and f®ces, the size varying from time to time according to the 
extent to which the bowels are opened. Enormously dilated segments of 
colon can often be recognised through the stretched abdominal wall ; they 
are dull on percussion, and palpation shows that they arc filled with soft 
unformed faeces. The rectum is generally much dilated and filled with soft 
faeces or less frequently with a large solid fiscal ball. If secondary obstruction 
has developed at the pelvi-rectal flexure, the rectum is empty and faces 
can be felt in the pelvic colon through its anterior wall. With proper treat- 
ment the child can lead an ordinary life and has no symptoms of toxmmia. 
If neglected, enormous accumulations of fasces collect, and formerly, before 
the true nature of the condition was recognised, the bowels sometimes ceased 
to act at all and death occurred from chronic faecal obstruction. 


Megacolon in adults may give rise to no symptoms beyond a mild degree 
of constipation. The abdomen is often not obviously distended. 

The gas in the dilated pelvic colon is under considerable pressure. In 
small children it pushes the diaphragm up and the abdominal wall forward, 
but in older children and in adults the appearance of the abdomen is generally 
less abnormal and is sometimes quite normal, as the diaphragm, which 
receives no support from above owing to the negative intra-thoracic pressure, 
gives way earlier than the abdominal muscles. The increase, in the capacity 
of the upper part of the abdominal cavity produced in this way provide? 
sufficient space for the greater part of the dilated colon. In spite of the fact 
that the diaphragm is almost completely out of action and that the capacity 
of the chest is much reduced, there is no complaint of dyspnoea, Several 
of my patients were able to take strenuous exercise without difficulty, and 
the majority were physically well developed. In most cases the left dome 
of the diaphragm is alone involved ; it may reach the level of the third or 
fourth rib and is always higher than the right dome.. In 2 of mj ca -®* 
the heart was pushed over to the right. In 5 the pelvic colon was so o g 
and dilated that its upper extremity crossed the middle line after reach 
the diaphragm on the left Bide and passed upwards in front of the liver so r. 
intervene between its upper surface and the right dome of the diaphra- 
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Its gas-containing cavity was seen with the X-rays to be in contact with the 
diaphragm on both sides. 

Eventration or the Diaphragm. — As the diaphragm in megacolon is 
displaced into what is normally part of the thoracic cavity, the condition 
present might with justice be called eventration of the diaphragm. This 
name is, however, generally reserved for a condition in which the high position 
of the diaphragm is the result of a congenital defect in the musculature of 
the left half of the diaphragm, which is represented by a fibrous membrane 
containing only a few scattered muscle fibres. In deep respiration it moves 
passively up in inspiration and down in expiration — i.e. in the reverse direction 
to that taken by the normal right half of the diaphragm. When the high 
position of the diaphragm is secondary to megacolon there is a small move- 
ment in the normal direction. 

The eventration of the diaphragm which results from maldevelopment of 
its musculature is very rare compared with that due to megacolon, as I 
have seen only 2 cases of the former compared with 42 of the latter. 

If the term “ eventration of the diaphragm ” is to be retained at all, it would 
be more logical to include all cases in which the diaphragm is abnormally 
high, instead of confining it to those in which it results from a congenital 
defect in development. Cases would then be classified as follows : 

(1) Primary and due to maldevelopment of one-half of the diaphragm. 
This is always left-sided. 

(2) Secondary to atrophy following interference with the nerve supply. 
This may, of course, occur on either side. It is a result of (a) disease, most 
commonly secondary carcinoma, but occasionally primary carcinoma of 
the lung, tuberculosis, Hodgkin’s disease and aneurysm ; and ( b ) therapeutic 
division or avulsion of the nerve. 

(3) Secondary to (a) aerogastrie bloquee (p. 605) and (b) aerocolie bloqu6e 
in megacolon. 

Radiological Examination. — Every X-ray examination should begin 
with an inspection of the patient in the erect position before he has had an 
opaque meal or enema. The possibility of a megacolon is at once suggested 
by the discovery of eventration of the diaphragm. The abnormally high 
position of the left dome of the diaphragm presents such a striking appearance 
that it can hardly be missed. I have already pointed out that it is much 
more frequently caused by megacolon than by primary atrophy of the 
diaphragm, in which the left side moves upwards during inspiration while 
the right side moves downwards in the normal manner. It is generally 
possible in megacolon to recognise the outline of the enormously dilated air- 
containing loop of pelvic colon and to distinguish it from an abnormally large 
gas-bubble in the fundus of the stomach, which is always limited below by the 
horizontal upper border of the shadow of the gastric contents. When a gas- 
containing cavity is seen under the right dome of the diaphragm, as well as 
the left, the diagnosis of megacolon is certain. 

An opaque meal does not help greatly in the diagnosis of megacolon, 
but it is a very valuable corrective for the false conclusions which are likely 
to be drawn from an examination after an opaque enema. It shows how 
much of the colon is undilated, the degree of stasis present and where 
the stasis occurs. The small intestine is always normal, and in most cases 
the larg& intestine as far as the end of the iliac colon is normal in size and 
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shows little or no stasis. 'When the barium passes beyond the iliac colon it 
? ! 0st in ca ^y of the pelvic colon, small spots of opaque material 

beinjr scattered over the whole of the enormous area it occupies Stasis of 
varying degree is always present in the pelvic colon. In well compensated 
cases, in which the bowels are opened daily, there is no delay in the evacuation 
of the greater part of the opaque meal, but a small quantity generally remains 
scattered through the pelvic colon for many days or even weeks. 

An X-ray examination after an opaque enema gives the only means of 
recognising the exact anatomical condition present in mcgacolon. It is 
however, essential to watch the fluid being run in, as it is otherwise impossible 
to interpret a radiograph owing to the large amount of overlapping of different 
segments of the bowel caused by the enormous dilatation of the pelvic colon, 
the uppermost loop of which is often mistaken for the splenic flexure. The 
fluid is seen to run straight upwards through a greatly dilated rectum and 
pelvic colon to the left dome of the diaphragm. Even if the rectum is not 
found to be dilated on digital examination, it is always distensible and no 
resistance in the passage of the enema into the pelvic colon is encountered ; 
it 13, in fact, often impossible to recognise where the rectum ends and the 
pelvic colon begins. After reaching the diaphragm, the fluid passes downwards 
again, but often not until it has made a more or less complicated loop, which 
may reach the right dome of the diaphragm in front of and above the liver. 
It finally reaches the left brim of the pelvis, where it passes upwards again 
along the iliac and descending colon to the Bplenic flexure and thence without 
difficulty to the caecum. The splenic flexure, together with that of most of the 
transverse colon and all of the descending colon and iliac colon, is entirely 
obscured by the pelvic colon, which lies in front of it. Very large quantities 
of fluid are required to visualise the whole colon, and the pelvic colon alone 
may have a capacity of 6 to 12 pints. The colon in children may hold as 
much as 4 to 6 pints, and in babies 1£ to 2 pints. 

The size of the colon, as shown in a radiograph taken after the injection 
of an opaque enema, is not an indication of its actual size nor a measure of 
its tonicity, but an indication of its distensibility. Even if the fluid is injected 
at a pressure insufficient to cause discomfort, the size of the various segments 
is often much greater than what it is when seen with the sigmoidoscope or 
after an opaque meal. The radiogTaphic appearance after an opaque enema 
does not correspond with the condition present immediately before it is 
given, because the walls of the colon relax in order to allow more and more 
fluid to enter until the maximal size which has been present at any recent 
time is attained. This explains why the pelvic colon in a case of megacolon, 
in which more or less complete recovery has followed treatment, often appears 
to be as large as ever when examined after an opaque enema, though ant 
abdominal distension present before the treatment may have disappeared 
and an opaque meal and sigmoidoscopic examination show no abnormality. 

Prognosis. — Megacolon is compatible with perfect health. _ The roajon j 
of my patients came on account of nothing more than constipation, wmen 
was generally no more severe than that occurring^ in many mdi vidua s 
no organic disease of any kind. In four it was accidentally discot ere i 
course of a routine investigation on account of abdominal symptoms ca - 
by some other condition. Toxic symptoms are rare unless apenen s «■ 
been taken in excess. Only in exceptional cases, in which the A-rajs 
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that 'severe stasis occurs in the caecum and ascending colon as well as in the 
pelvic colon, may true intestinal toxaemia occur. As 16 out of the 36 private 
cases were over 50 and an additional 9 were over 40 when I first saw them, 
although the condition had presumably been present for many years, if not 
from infancy, megacolon does not as a rule shorten life. 

Only three of my patients died directly as a result of the intestinal con- 
dition — all after operation. A fourth patient died after excision of a carci- 
noma, which had developed in the dilated colon. Of the three fatal cases 
a woman of 22 died after colectomy in 1912, and a boy of 5 died after ileo- 
sigmoidostomy performed as a preliminary to colectomy in 1914. With our 
present knowledge of the condition both of these patients could have been 
relieved by non-surgical means. The third case was a man of 55, who died 
after an operation for volvulus of the caecum five years after I saw him. 

All the children I have seen since the war with megacolon are developing 
normally and appear to be none the worse either physically or mentally 
for having had a dilated colon. 

Complications. — Volvulus . — In a small proportion of cases the patient 
complains of sudden attacks of very severe pain with abdominal distension. 
Slight attacks, in which the pain is not very severe and the distension is 
slight, occur much more frequently ; they are probably of the same nature 
as the severe attacks and are caused by the twisting of a loop of the dilated 
pelvic colon. Both types of attack may last a few hours or a few days, 
and almost always subside spontaneously. 

Carcinoma . — In one of my patients — a man of 64 — a carcinoma had 
developed in the dilated colon. 

Treatment. — The main object in the treatment of megacolon is to lessen 
the resistance offered by the closed anal sphincter to the passage of faeces 
and gas. Rapid stretching of the sphincter is not as a rule effective, as it 
quickly contracts again to its original state. For a permanent result to 
be obtained the postural tone of the muscle fibres of the sphincter must be 
permanently reduced. This can best be attained by the use of a conical 
ebony bougie, which is passed every morning just after the first attempt 
to open the bowels has been made. The bougie is pushed slowly in as far 
as it will go without causing discomfort and kept in position for half an 
hour. Patients soon learn to pass it for themselves, and the mother or nurse 
can pass it for children. A second attempt to defaecate is made immediately 
afterwards. At the end of about a week the bougie need be kept in position 
for only a quarter of an hour. At the end of a month it is passed on alternate 
days, then once a week, and finally it is used only from time to time if a slight 
return of symptoms should occur. 

When a child with megacolon comes under treatment there is generally 
a large accumulation of faeces in the pelvic colon and in about 50 per cent, 
of cases in the rectum as well. The latter cases are easier to treat, as when 
the rectum is empty and a secondary kink has developed at the pelvi-rectal 
flexure, treatment of the anal achalasia does not help until the pelvic colon 
has been kept comparatively empty for some time so that its contents can 
pass without difficulty into the rectum. In adults such an accumulation 
is less frequently found, though in neglected cases and in all of the com- 
paratively small number which have come to autopsy, huge quantities of 
faeces are present. In both children and adults there is always a very large 
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accumulation of gas in the dilated segment of bowel. Before any permanent 
improvement can be attained, the feces and gas must be evacuated aTco m 
pletely as possible. Aperients arc quite useless, and enemas are not alwav 
effective, as a good deal of the water injected is often retained. Enormous 
accumulations may sometimes be evacuated by the daily use of an ounce of 
liquid paraffin three times a day by mouth and a retention enema of 5 to 10 
ounces of paraffin every night until the colon is completely empty. If this 
fails, the feces must be removed digitally under spinal anesthesia.' " 

After the colon has been evacuated and the resistance offered by the 
anal sphincter reduced, the patient is generally able to get his bowels satis- 
factorily opened every day. No aperient should be given, bnt it is wise 
to prevent the feces from becoming bard by means of liquid paraffin. In 
many cases no further treatment is required. Sometimes, however, especially 
if the dilatation has been excessive, there is still a tendency for feces to 
accumulate in the pelvic colon in spite of the bowels being opened daily. 
It is then necessary to give an enema perhaps once a week or once a month. 
In some cases the best results are obtained with a very large enema, as much 
as 8 or 10 pints being run in under low pressure ; in others, most of the water 
is retained when large quantities are given, and quite satisfactory results 
are obtained with a single pint. 

When attacks of pain and distension, presumably caused by a partial vol- 
vulus, recur in spite of treatment, immediate relief can often be obtained by 
the passage of a long flatus tube with the patient in the knee-elbow position. 
If this fails and the pain is severe, morphine and atropine should be 
injected. Relief almost always follows, but if the attacks arc frequent and 
severe, the dilated loop forming the volvulus should be excised in a free 
interval. 

Such operations as colostomy, ileo-sigmoidostomy and colectomy, which 
were formerly performed for megacolon, had a very high mortality and rarely 
led to any appreciable improvement, as the primary seat of obstruction— the 
anal canal — was left untouched. Various operations on the sympathetic 
nervous system have been performed in order to reduce the tone of the anal 
sphincter, but this object can be very much more simply attained by local 
treatment. The operation, which was only successful in children, has the 


further disadvantage of being followed in males by permanent loss of ejacu- 
latory power ajspoonsequent sterility. It is now known that complete relief 
may occur afte'theinal anaesthesia, and it is probable that the good effects of 
sympathectomy in children were really the result of the amesthetic used for 


diagnostic purposes or for the operation. 


Arthuf. Hur.sT. 


ACUTE INTESTINAL OBSTRUCTION 

Acute intestinal obstruction is a condition in which the passage of tfe 
contents along the intestinal canal is more or less suddenly obstruc ted e ther 
completely or in greater pari. Only mechanical causes of intestinal ob t nic 
tion will be dealt with in this place, conditions of paralysis or spasm cau-ing 
obstruction being considered elsewhere. 
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AJtiology. — The causes of acute intestinal obstruction are numerous* 
and may best be considered under (1) causes within the lumen of the bowel, 
(2) causes in the wall of the bowel, and (3) causes outside the bowel, while 
there are two additional conditions — intussusception and volvulus — which 
do not come under any of these categories. 

1. Causes within the lumen of the bowel giving rise to acute obstruction 
are gall-stones, faecal accumulations, and, very rarely, true foreign bodies. 
Large gall-stones enter the intestine through a fistula between the gall- 
bladder and duodenum or, more rarely, some other part of the intestinal canal. 
Gall-stones are generally passed spontaneously ; when this does not occur the 
site of impaction is often the lower part of the ileum near the ileo-csecal 
sphincter. Faecal accumulation is a common cause of an acute termination to 
a case of chronic obstruction, but even without any previous narrowing it may 
cause obstruction. In such cases the faecal mass may be enormous in size 
and of a stony hardness ; it leads more frequently to the pseudti-diarrhcea 
of partial obstruction than to complete obstruction. 

2. Causes in the wall of the bowel give rise in moat cases to chronic rather 
than acute obstruction ; the commonest of such narrowings are those due 
to cancer. These conditions are discussed elsewhere, and it is only their 
liability to an acute termination which needs consideration here. Such a 
final catastrophe may result from the impaction of faeces, or acute paralysis 
of the intestinal wall with or without peritonitis may develop. Congenita] 
stricture is a rare cause of acute intestinal obstruction in early infancy; 
apart from stricture of the rectum, the commonest site is in the duodenum, 
just above the entrance of the bile-duct, or in connection with Meckel’s 
diverticulum. 

3. The most common cause outside the intestine is strangulation of a 
portion of intestine by congenital or adventitious bands, diverticula or 
peritoneal adhesions. Such bands may result from old tuberculous or 
inflammatory disease, or may be a sequel to a laparotomy. They may be 
produced by the adherence of normal structures, such as the omentum, 
Fallopian tube or appendix to other abdominal organs, or may result from 
the presence of a persistent Meckel’s diverticulum. The latter may remain 
attached to the umbilicus, or its free end may become adherent. Such 
bands may obstruct by bridging across a portion of bowel, or a knuckle of 
bowel may become twisted round or under them, or, if the band is not long, 
mere kinking at its point of attachment may be sufficient to obstruct the 
lumen. Internal hernise may give rise to strangulation and intestinal obstruc- 
tion ; their commonest sites are congenital or acquired slits or tears in the 
mesentery or omentum, one or other of the normal peritoneal fossae, or, 
more rarely, the foramen of Winslow or congenital or acquired apertures in 
the diaphragm. The peritoneal fossae into which such internal hernise may 
pass are situated in the neighbourhood of the duodeno-jejunal flexure, in 
the peri-caecal region, and in the root of the pelvic mesocolon. 

4. Intussusception . — By intussusception is meant the passage of one 
segment of intestine into another immediately below. When this occurs a 
tumour is formed consisting of three layers, the outermost or intussuscipiens 
being the portion of bowel into which invagination is occurring, and the 
inner two constituting the intussusceptum, which therefore consists of an 
entering layer and a returning layer. Between these latter is the strangled 
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mesentery, interference with the vessels of which speedily occurs and 
induces changes in the intussusceptum. The apes is the distal nart^f tS 
mtussusceptum, and the neck the narrow part where thfreSalve 
turns to become the sheath or intussuscipiens. “ 

The chief cause of intussusception is undue enlargement of the intestinal 
lymphatic tissue producing irregular muscular action, aided no doubt br 
an unusually long mesentery, and by an atonic condition of the ileo-Cc-ecal 
sphincter .All these three factors, particularly the first, are most common 
m early childhood, and intussusception is consequently rare at other ages ■ 
70 per cent, of cases occur in infants under a year old. In adults an intestinal' 
polypus or carcinoma is often the starting-point of the invagination, which 
generally differs from that occurring in infants by being chronic instead of 
acute. 


- Various forms of intussusception occur, of which the ileo-cmcal variety, 
with the ileo-cmcal valve as its apex, constitutes about 70 per cent. Enteric] 
colic, ileo-colic and multiple intussusceptions arc less frequent. An intus- 
susception always increases at the expense of the ensheathing layer, its apex 
remaining constant. 


5. Volvulus is a condition in which a coil of intestine becomes twisted 
on itself around its mesenteric axis, leading to interference with its circulation 
and with the passage of its contents. It occurs most frequently in the pelvic 
colon and the ileum, but may affect the caecum or any part of the intestine 
with a mesentery. It usually occurs late in life, is commonest in males, and 
depends partly upon an abnormally shaped mesentery and partly upon 
loading of the loop from chrome constipation. The dilated coils above a 
chronic obstruction are especially liable to become twisted and so bring 
about an acute termination to the case. 

Pathology. — In acute intestinal obstructions tbe conditions found fall 
mainly into two groups depending on (1) the occurrence of obstruction of 
intestine with a previously normal lumen, and (2) acute obstruction ter- 
minating a case of gradually increasing chrome obstruction. 

1. In most cases in this group a portion of intestine is strangulated in 
addition to the obstruction to the lumen of the bowel, and consequently the 
condition of the intestine must be considered in three regions — namely, above 
tbe obstruction, below it, and in the strangulated coil itself. An exception 
occurs in the acute obstruction produced by an impacted foreign body, 
where, of course, there is no strangulation. 

(a) The intestine above an acute obstruction is usually greatly distended, 

its walls are at first pale and thin, and later cedematous and purple in colour, 
and the extent of these changes rapidly increases upwards as the obstruction 
persists. Tbe distended coils are full of fluid (partly the normal dammed- 
back secretion, partly an exudation of serum), and as the case progresses 
bacteria escape through the distended and paralytic coils, and lead to peri- 
tonitis. These changes are far more marked in small intestine obstruction 
than when the colon is affected. , 7 

(b) Below the obstruction the coils are, as a rule, empty, contracted ana 

Pal (c) As a result of circulatory interference, tbe strangulated coil itself 
becomes distended with effused blood and gas, the latter mainly CO., which 
cannot be absorbed. It is purple in colour, tense, cedematous and para- 
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lysed, and it exudes bloodstained fluid both into its lumen and into the sur- 
rounding peritoneum. If the strangulation is sufficiently severe to obstruct 
arteries as well as veins the coil becomes gangrenous in less than an hour. 
Such a coil is grey and loses its peritoneal sheen ; it is flaccid and exudes free 
gas and stinking fluid into the peritoneum. This condition is, of course, 
irrecoverable, but in less complete strangulation the intestinal wall quickly 
returns to normal when the strangulation is released. A strangulated coil 
soon looses power to prevent the passage of bacteria, and if left alone its 
vessels inevitably become thrombosed, and its walls become gangrenous 
and ultimately perforate. The contents of an obstructed loop are pro- 
foundly toxic, the toxicity being greater the higher in the course of the 
alimentary canal the obstruction is situated. 

2. When acute supervenes on chronic obstruction, the bowel has already 
had time to accommodate itself in some degree to the presence of narrowing 
of its lumen. The final blockage of the passage is most frequently due to 
impaction of faeces in the narrowed part, or kinkin g adhesion, volvulus or 
acute paralysis of the intestine above it. In such cases the already existing 
hypertrophy above the obstruction gives place to rapidly increasing disten- 
sion, and as a result the intestinal circulation is interfered with, and gas, being 
no longer efficiently absorbed, collects within the bowel. The enteritis and 
ulceration usually present in some degree above a chronic obstruction rapidly 
increase, and perforation and consequent peritonitis speedily follow. 

Symptoms. — The symptoms of acute intestinal obstruction vary to a 
certain extent with the particular cause of the condition, but Borne of them 
are present in all cases. Of the general symptoms, pain, vomiting, con- 
stipation and collapse are the most important. 

Pain is an early symptom and is very severe, in many cases a patient in - 
perfect health being suddenly seized with an acute abdominal pain which 
doubles him up and never remits. At first the pain is stabbing in nature, 
but later he complains of exacerbations which are colicky in character, and 
which occasionally serve to localise the obstruction. If the case is allowed 
to progress until peritonitis supervenes, the continuous pain and tenderness 
associated with that condition are present in addition. 

Vomiting, preceded by nausea and severe retching, usually comes on 
about an hour after the pain, but it may be delayed for 8 or 10 hours. Once 
it has begun it continues with increasing frequency, and from the second 
to the fourth day it becomes fecal in character. The higher the site of the 
obstruction is situated in the bowel, the greater the vomiting and the sooner 
it becomes fecal. Faecal vomiting is not due to antiperistalsis, but is caused 
by the stagnant and excessive secretions of the portions of bowel above the 
obstruction, gradually extending upward until they overflow into the stomach 
and cause vomiting. The fecal character is accounted for by the remarkable 
speed with which Bacillus coli and other organisms multiply in the stagnant 
contents. 

Constipation is as a rule absolute, although the bowel below the obstruc- 
tion may empty itself shortly after the onset of the pain and vomiting. 
Neither feces nor flatus are passed, and enemata after washing away any 
fecal material present in the bowel below are either retained or return slowly 
without force. 

Collapse is early and severe. The patient is prostrated, anxious, and 
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restless, the pulse is rapid, small aud thready, the temperature subnormal 
and the extremities cold and claminy. The collate is mrtlr r ’ 
stimulation of the vaaal and splanchnic nerve endings in the abdomen ami 
is partly due to loss of fluid from sweating and excessive intestinal secretion 
A very important part is also played by the toxic intestinal contents ; the 
higher m the bowel the obstruction is situated the greater is the toricitv 
of the stagnating contents. 

In addition to these cardinal symptoms the patient presents certain 
other important signs. The tongue is dry aud the teeth are covered with 
sordes. The abdomen at first is not tender to touch, and sometimes pressure 
may relieve the pain. It is often not distended, though in some conditions 
such as volvulus, the distension may be extreme. If acute obstruction 
supervenes on chronic obstruction visible peristalsis may be present, and the 
coils can be felt to harden under the hand. Occasionally a tumour is felt 
in the abdomen, especially in intussusception, where a sausage-shaped mass 
can frequently be felt. On auscultation intestinal sounds are present in 
increased intensity, and are high-pitched in character. If the case goes on 
until peritonitis supervenes the symptoms of that condition develop and 
consequently the abdominal picture changes. In acute intestinal obstruc- 
tion the urine is scanty and highly coloured, and when the obstruction is 
low in the bowel it contains a great excess of indican. The viscosity of the 
blood is increased from loss of fluid ; this probably accounts for the frequent 
cramp-like pains in the limbs. 

Diagnosis. — The diagnosis of acute intestinal obstruction is usually easy, 
but the further differentiation of the site and nature of the obstruction, 
though sometimes fairly simple, is often impossible before operation. The 
history is of importance in deciding whether the acute symptoms Lave super- 
vened on those of chronic obstruction, in which case similar but less severe 
attacks which were relieved by euemata or purgatives may have occurred. 
A previous history pointing to gall-bladder trouble, particularly if the onset of 
obstruction is somewhat less acute than usual, suggests gall-stone impaction. 
Inquiry should be made for evidence of abdominal attacks suggesting appendi- 
citis, salpingitis, or other conditions, which might produce bands. 

The presence in an infant of a sausage-shaped tumour, which enn be felt 
to harden and is situated usually in the upper abdomen, with teuesmus and 
the passage of blood and slime, acute attacks of colic causing the clidd 
to scream and to draw up its legs, with occasional vomiting, forms a 
characteristic picture of intussusception, and enables a confident diagnosis 
to be made in many cases. In doubtful cases, examination under aiuwtncsia 
may be required, and rectal examination may enable the intussusception to 

be felfc. t • 

In volvulus the onset is acute, but collapse may be absent. Vomiting 
is not frequent at first, but the characteristic feature is the rapid onset and 
extreme degree of distension. This distension may at first be localised and 
indicate the seat of the volvulus, but it soon involves the whole abdomen 
and may cause severe cardiac and respiratory embarrassment. 

Distension implies interference with the blood supply ami consequent 
deficient absorption of gas from the bowel ; it is thus a valuable indication 
as to whether strangulation has taken place as well as intestinal obstruction. 

The conditions from which acute intestinal obstruction has to be dit •- 
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entiated are numerous. The most important is hernia, and a careful ex- 
amination of the hernial apertures should always be made. In some cases 
of small femoral hernfe in fat persons it is very easy to overlook the 
condition, and in the rare obturator hernia diagnosis is frequently only 
possible on opening the abdomen. Faecal impaction is another important 
condition to be considered, particularly in view of the grave results of 
laparotomy mistakenly undertaken for its relief. The history of chronic 
constipation and the presence of hard or putty-like masses in the rectum or 
pelvic colon should prevent errors. 

Peritonitis is often a source of difficulty. The extreme tenderness and 
rigidity, the absence of faecal vomiting, the partial nature of the constipation 
at first, as well as the temperature, history, and silence of the abdomen on 
auscultation are distinguishing features. Difficulty may arise from con- 
ditions causing acute stimulation of the sympathetic nerve, such as torsion 
of the testicles, ovary, or omentum, or the passage of a renal or biliary calculus. 
Careful inquiry of the history, the characteristic distribution of pain in the 
colics, examination of the scrotum and vagina and of the urine will usually 
lead to a correct diagnosis. Further, in these conditions enemata generally 
result in passing of flatus, and the course of the disease does not follow the 
usual sequence of cases of acute intestinal obstruction. In acute pan- 
creatitis the pain is localised in the epigastrium, while the constipation is 
usually not absolute. 

Lead colic can be distinguished by the blue line on the gums, the history, 
the blood picture, the absence of feculent vomiting, and the result of enemata ; 
while a routine neurological examination will distinguish tabetic crises. 

Rare conditions which may lead to mistakes are embolus or thrombosis 
of the superior mesenteric vessels. In embolus some cardiac lesion is usually 
present, and in thrombosis there may be evidence of cirrhosis, gall-bladder 
disease or thrombosis of other veins, while hsematemesis and melasna are 
common in both conditions. 

Prognosis. — Spontaneous cure is remotely possible in all cases of intes- 
tinal obstruction, but in the majority of cases, if operation is not undertaken, 
death occurs at varying intervals, the average being after 6 days. Once 
the obstruction has been relieved by operation recurrence is uncommon, 
excepting perhaps in cases due to adhesions following operation. Even 
when operation is undertaken acute intestinal obstruction has a grave out- 
look, depending partly on the length of time elapsing before operation and 
partly on the nature of the lesion present. Other conditions materially 
affecting the prognosis are the age and general condition of the patient, 
and the presence of toxsemia, septicaemia, peritonitis, or complicating con- 
ditions elsewhere. 

Treatment. — Excluding cases of fecal impaction the treatment of all 
cases of acute intestinal obstruction is immediate operation. The object 
of the surgeon is to locate the seat of the obstruction, and to relieve it as 
quickly as possible with the minimum of handling and exposure of the 
abdominal contents. When the abdomen is opened a collapsed portion of 
gut is sought, as it helps to localise the seat of obstruction. When found, 
the obstruction must be relieved in the simplest possible manner, by reducing 
a hernia, dividing a band, reduction of an intussusception by manipulation, 
removing a gall-stone, etc. If, however, the obstruction cannot be relieved, 
23 
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or if the bowel is too severely damaged to return to the abdomen, it is wise 
simply to establish drainage above the obstruction and to wait till the acute 
penod is passed before undertaking further measures. In cases with much 
distension, where the obstruction is obviously in the colon, and where an 
exploration would entail considerable handling, the proper treatment is 
undoubtedly to perform a blind cmcostomy and to delay further procedures 
until the distension has been relieved. Apart from operation, saline solution 
should be given intravenously, by the continuous drip method to combat 
the loss of chlorides and fluid, and opium may be given to relieve pain once 
the diagnosis is established and operation agreed to. Gas-gangrene anti- 
toxin (B. welchii) is of value in combating toxaemia, and helps to relieve 
distension. It should be given intramuscularly, the initial dose being 10,000 
units, followed by 4000 units on the two next successive days. 


APPENDICITIS ' 

^Etiology. — The two sexes are affected equally. No age is exempt, but 
whereas acute appendicitis is more common in children, chronic appendicitis 
is more common in adults. 

The appendix may become infected either by organisms spreading from 
the lumen of the caecum or conveyed by the blood. In the former caso, the 
original infection may presumably come from infected food, but septic foci in 
connection with the teeth, tonsils and naso-pharynx are undoubtedly of more 
importance. The latter are also the chief sources of hmmatogenous infection. 
The commonest organism is the Bacillus coli communis ; next in order of fre- 
quency come streptococci and staphylococci. The protcus, tubercle and 
actinomycosis organisms are rare. Congenital or acquired abnormalities arc 
present in a considerable proportion of cases. In the former the appendix is 
not fully descended, is of the infantile variety, or is twisted on itself. In 
the latter, there are adhesions or kinks caused by previous inflammation 
either of the appendix itself or of neighbouring organs ; and in many cases 
the bands resulting from chronic intestinal stasis lead to kinking of the 
appendix. Obstruction to its lumen from any of these causes produces 
stagnation of its contents, and provides the necessary conditions for bacterial 
invasion. Foreign bodies are another cause, but they occur less frequently 
than might be expected. Intestinal worms, pins, and fruit pips and stones 
have all been met with, but by far the commonest foreign body is the so- 
called "appendicular concretion,” formed of inspissated fffical material 
moulded into shape by the appendix itself. 


ACUTE APPENDICITIS 

Pathology. — In catarrhal appendicitis the mucosa only is affected, but 
in the commoner diffuse type all the coats are involved, the organ being byper- 
temic, rigid, tense, and swollen, and the mucous membrane being frequently 
ulcerated. Later the lumen of the appendix becomes filled m ...PP’ , 
if there is obstruction, empyema of the organ results. Later sti , 
general gangrene occurs, the most frequent sites being the tip or • 

Perforation is very liable to take place at any of these stages, leading 
to a localised appendicular abscess or to generalised peritonitis. J. 
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factor in determining ■which of these two complications will occur is the viru- 
lence of the organism, since it requires time for the reaction of the peritoneum 
to come into play sufficiently to localise the results of perforation to the 
immediate neighbourhood. If the lumen of the appendix is obstructed by 
a stercolith, acute appendicular obstruction results, and the tension of decom- 
posing faecal matter within its lumen leads to rapid gangrene and perforation. 
In milder cases the inflammation tends to resolve, and the appendix may 
return to an apparently normal condition, but if the attack has been at all 
acute, either adhesions or narrowing of the lumen generally remain, leaving 
it far more liable to further attacks of inflammation. If perforation and 
abscess formation occur and operation is not undertaken, spreading peritonitis 
results. Suppurative pylephlebitis may result from Bpread of infection along 
the mesenteric veins either with or without perforation of the appendix. 

Symptoms. — In nearly all cases the following symptoms are present, 
though they may vary in degree — (1) sudden abdominal pain, (2) pvrexia, 
(3) increased pulse rate, (4) gastro-intestinal symptoms, (5) local signs. 

1. Sudden abdominal pain . — The onset is usually 6udden, the patient 
being seized with severe abdominal pain, often severe enough to produce 
collapse and vomiting, and often referred at first to the region of the um- 
bilicus, particularly in children. Later the pain becomes more or less local- 
ised to the right iliac fossa, and may be of considerable intensity. In the 
obstructive type of case, colicky pain marks the onset, unassociated with 
fever or increase of pulBe rate, and continues until perforation results, or 
operation is undertaken. In very severe cases, especially in children, and 
where early gangrene occurs, the pain may be comparatively slight after the 
initial onset, and in other cases the affection may progress to abscess forma- 
tion with relatively little pain. Such cases are, however, the exception, and 
the pain is usually a prominent symptom. 

2. Pyrexia is almost always present at some time during the attack, 
except in cases of the obstructive type, where its absence is apt to lead to 
mistakes in diagnosis, but its height is no measure of the severity of the lesion 
in the appendix. There is sometimes a rigor at the onset, and the temperature 
in an average case varies from 100° to 102°, rarely higher. A rise only to 
99° or 100° is not uncommon, but is important, as very few cases occur in 
which there has not been some pyrexia at some period of the attack. When 
a localised abscess has formed, and in very severe cases with perforation and 
generalised peritonitis, the temperature may be normal or subnormal 
throughout. 

3. The pulse rate is usually increased and tends to continue to increase as 
the disease progresses. In cases of appendicular obstruction there may be 
no increase m the pulse rate until perforation has occurred. 

4. Gastro-intestinal disturbances are almost invariably present. The 
tongue is furred and rapidly becomes dry. Vomiting is frequent. There is 
usually vomiting at the onset of the attack, and though this persists in the 
severe cases with peritonitis, it may pass off, but nausea usually continues. 
Constipation is the rule, and in the majority of cases is absolute. Diarrhoea 
is, however, by no means uncommon, indicating usually a pelvic position of 
the appendix, in which the inflammation spreads to and irritates the rectum. 
If the process is allowed to progress, complete constipation resulting from 
peritonitis and consequent paralysis of intestinal movements ensues. Even 
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before this stage has been reached, auscultation over the region of the carcum 
often reveals a complete absence of the usual intestinal sounds, which may be 
or considerable help in diagnosis. J 

5. Local sjyns.— There is usually no distension of the abdomen at the 
onset of the attack, but on inspection it will bo seen that the lower abdomen 
moves less freely than the upper on respiration, and the right side less than 
the left. There is frequently hyperesthesia of the skin in the right iliac 
fossa, and occasionally some oedema can be discovered by loosely picking up 
the skin and subcutaneous tissues between the fingers and comparing with 
the other side. There is great rigidity of the right rectus muscle, and this is 
probably the most important single sign ; the rigidity is often too great to 
allow of any proper deep palpation. In addition to the rigidity there is 
great tenderness and pain on palpation, which has its maximum at Mac* 
Burney's point, situated at the junction of the outer and middle thirds ol 
a line drawn from the anterior superior iliac spine to the umbilicus. In 
children the maximum pain and tenderness are often in the region of the 
umbilicus. In some cases an ill-defined mass can bo felt in the right iliac 
fossa, and the longer the history, the more likely is such a mass to be present. 
It is constituted mainly of adherent coils of intestine and omentum surround- 
ing the inflamed or perforated appendix. Kectal examination is oftcD of 
value, and in many cases a tender mass can be felt on the right side of the 
rectum, when none can be made out from above. Considerable irritability 
of the bladder may be present, especially with a pelvic appendix, and the 
urine, which is scanty, frequently contains albumin. 

A blood count is occasionally of value for purposes of differential diagnosis, 
and usually shows a leueocytosis of from 15,000 to 20,000. 

In many of the worst cases, some or all of these signs and symptoms may 
be absent, but with a careful examination and a clear history it is usually 
possible to reach a correct diagnosis. 

In some cases an abnormally situated appendix gives rise to characteristic 
symptoms. With a retro-csecal appendix, local signs in the right iliac fossa 
may be absent, there being instead great pain and tenderness in the loin, 
and rigidity without great tenderness of the right rectus. These cases are 
specially apt to develop Bubdiaphragmntic abscess, and later empyema. An 
appendix running down into the pelvis is apt to give diarrhcca and bladder 
irritability, local rigidity may be slight and a mass can usually be felt per 
rectum. An appendix running directly inwards may occasionally give nsc 

to left-sided symptoms. . , 

Course.*— Where a correct diagnosis is made, early operation should vc 
undertaken at once, for reasons to be discussed later, but if for any reason 
operation is delayed the case may take one of three possible courses. 

(a) Gradual recovery may ensue, and in first attacks this will occur in 
a large number of cases. Improvement begins about the secon or 
day and the acute symptoms generally subside in a week. In such cjt 1 1 
patient is extremely liable to have further attacks, a liability ' 1 . 

creased in proportion to the degree of change which has occurrc 

^(6) In many cases, as the result of ulceration or perforation of the aprcn^j*» 
the local symptoms not only do not disappear at the end of the j 

but persist and become aggravated. The temperature usua ) n. 
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there may be rigors, while at the same time tumour becomes palpable in 
the iliac fossa. In some cases the abdominal wall may become oadematous 
and indurated, and the patient frequently begins to lose weight rapidly, to 
sweat profusely and to show all the signs of closed suppuration. If an 
operation be now performed, an abscess is found in connection with the 
.appendix, having definite walls composed of adherent and matted intestine, 
omentum and parietal peritoneum. Such abscesses often contain large 
quantities of very foul-smelling pus, and if left alone may burst into the 
rectum or general peritoneum, or more rarely on to the surface, usually in 
the neighbourhood of the umbilicus. Spontaneous recovery may follow 
rupture into the rectum or on to the surface, but in the other cases death is 
almost certain to ensue. 

(c) The third result of an unoperated attack of acute appendicitis, and 
by far the commonest cause of death in this disease, is generalised peritonitis. 
This may occur either from perforation of the appendix before limiting 
adhesions have had time to form, as in cases of the obstructive type, or it 
may* occur without any perforation at all. In the latter case bacteria pass 
through the wall of the inflamed appendix and set up suppuration in the 
neighbourhood ; if the resistance is poor, this involves the neighbouring 
peritoneum and ultimately leads to a generalised infection. In other cases 
a localised abscess may form and later burst into the peritoneum, a result 
often precipitated by sudden exertion on the part of the patient, injudicious 
palpation, or the administration of aperients. The great danger of appendi- 
citis, and one that can only be met by immediate operation in all definite 
cases, is that general peritonitis may occur from the very beginning, and its 
symptoms may be indistinguishable from those of the acute appendicitis 
itself. In the hands of competent abdominal surgeons, operation in the early 
stages is one of almost absolute safety, and in these circumstances any delay, 
with the shadow of possible peritonitis menacing the patient at any time, 
is quite unjustifiable. 

Diagnosis. — As appendicitis iB by far the commonest acute in- 
flammatory condition occurring in the abdomen in people under middle 
age, it must always be thought of in the presence of acute abdominal disease 
In a typical case, with acute onset of abdominal pain, generalised at first 
and later settling into the right iliac fossa, with vomiting, constipation and 
local rigidity and tenderness, the diagnosis is easy, but one or more of these 
signs may be absent, and in such cases it is well to remember that a single 
positive sign is worth several negative ones. The most constant single sign 
is tenderness on deep pressure in the iliac fossa, and if this is present even 
in moderate degree, the case must be carefully watched before a diagnosis 
of acute appendicitis can be safely discarded. Kectal examination may reveal 
bulging of the rectal wall by an abscess particularly with a pelvic appendix, 
which, if palpable, is extremely tender. 

A general examination of the patient is essential in order to eliminate 
certain other conditions which sometimes lead to mistakes. Eight-sided 
pneumonia may cause difficulty, as the onset is sometimes associated with 
considerable pain and rigidity in the right side of the abdomen, but as a rule 
the accompanying respiratory symptoms and signs, especially the rapid 
respiration, will prevent error. In children, contraction of the right psoas 
muscle with flexion of the hip may suggest an acute arthritis or even a psoas 
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abscess, whilst a psoas abscess is occasionally mistaken lor appendicitis Of 
tie abdominal lesioaa most likely to oaase ooafasioa tbo Ef* ?' 
differentiate is acute tubo-ovarian disease in women. In some of tho«e 
cases, appendicitis coexists from spread of infection, and where doubt re- 
mains alter a thorough pelvic examination it is safer to operate than to risk- 
leaving a possible acute appendicular lesion. 

In perforation of gastric or duodenal ulcers, the general shock is more 
profound, the rigidity is more general and board-like, and the pain is diffuse 
and not localised ; in biliary, renal, and intestinal colic, the nature and 
distribution of the pain usually suffice to prevent mistakes. Twisting of a 
small ovarian cyst may be impossible to differentiate, but operation is called 
for in either case. In certain cases of typhoid fever the clinical picture may 
simulate appendicitis very closelv. The relatively slower pulse and higher 
temperature, the constant headache, and the absence of any definitely acute 
onset, are of the greatest help in distinguishing, and a leucocyte count may 
be of considerable assistance, as leucopenia is present in typhoid fever in 
contrast with the leucocytosis of appendicitis. 

Prognosis. — If left alone a considerable proportion of cases of acute ap- 
pendicitis tend to recovery, but it is at present impossible to give an accurate 
prognosis of the course of any particular case within the first 48 hours. The 
chief cause of death is peritonitis, and less often pylephlebitis, septictenrin, 
or pulmonary embolism. Even if recovery from a first attack does occur, 
the patient is left with a far greater liability to subsequent attacks, and « in 
Borne danger of acute or chronic obstruction from the adhesions which so 
frequently develop. Successive attacks of appendicitis tend to be more 
severe, and a patient who has had two is almost certain to have further 
trouble. 


With early operation the prognosis is extremely good, death being rare 
after operation within 36 hours. Even when operation is undertaken later 
in the attack, the prognosis is still good, unless general peritonitis has 
ensued, in which case the prognosis without operation is uniformly bad. 
A further great advantage of early operation is that drainage of the abdo- 
men can be avoided in these cases, whereas in later operations drainage is 
frequently necessary with a consequent increased risk of post-operative hernia. 

Treatment. — In acute appendicitis operated on within 36 hours of the 
onset, the mortality in the hands of competent surgeons is negligible, and since 
it is quite impossible to determine the course which any particular attack is 
going to take, there can be no doubt that when the diagnosis is definitely 
established, operation should be undertaken at once. Some Burgeons are o 
opinion that when the case is seen later than 48 hours from the onset and is 
tending to improve, medical treatment should be undertaken until the attack 
has subsided, and the appendix should be removed during the quiescent 
period. Since operation in these cases is, with modern technique, very little 
more difficult or dangerous than in eariy cases, such a view has little to re- 
commend it, since it condemns the patient to two tedious periods of PIC ” nf '‘ , 
instead of one, and there is, in addition, the risk of the patient s n ® “ 
objection to an operation, when he feels perfectly well, overcoming t ic 
he has been given and leaving him exposed to all the risks of a further a 
When peritonitis or localised abscess formation has occurred, there are 
two opinions as to the necessity of operation. If, for any reason, opera ion 
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is impossible or refused, the patient should be kept in the Fowler position, 
should have nothing but water by mouth, and may be given morphine to 
diminish both pain and intestinal movement, provided always that the 
question of operation has been finally and definitely decided. Under no 
circumstances should a purge be given, as there can be no doubt that in far 
too many cases purgation is the direct cause of perforation. 

Where an appendicular abscess has developed, it was formerly held that 
the abscess should be drained and the appendix removed subsequently. 
Modern surgical opinion is in favour of doing both at one operation, and in 
the hands of an experienced operator this procedure is undoubtedly best, but 
where skilled surgical aid is not available, simple incision and drainage of the 
abscess meet the immediate emergency. 

E. 6. SliESINGEB. 


CHRONIC AND RECURRENT SUBACUTE APPENDICITIS 

At one time I diagnosed chronic appendicitis with confidence and regarded 
it as a common cause of abdominal symptoms. Since 1924 I have diagnosed 
it with less and less confidence, and am now doubtful whether such a con- 
dition really exists. I have seen hundreds of patients who have had their 
appendix removed for “ chronic appendicitis ” without the slightest benefit, 
and I am inclined to think that, apart from acute appendicitis, there is no 
justification for performing appendicectomy unless there is a history of 
subacute attacks, however slight. Perhaps 5 per cent, of the patients, who 
between 1910 and 1930 had their appendix removed for “ appendix dyspepsia ” 
or " chronic appendicitis,” had recurrent subacute appendicitis and benefited 
from the operation. But there is no longer any excuse for ascribing symptoms 
to a “ long,” “ Mnked,” “ obliterated,” “ adherent ” or “ controlling ” 
appendix. In 1910 a distinguished surgeon said that the physician’s “ ulcer ” 
was situated in the right iliac fossa. To-day it is recognised that the surgeon’s 
“ chronic appendix ” wa3 situated in his brain. Symptoms are not likely to 
disappear permanently after appendicectomy unless the appendix contains 
pus or shows other definite signs of inflammation on naked-eye examination. 

Symptoms. — A diseased appendix may give rise to gastric symptoms, 
accompanied by short attacks of pain in the right iliac fossa. Epigastric pain, 
which may radiate downwards to the umbilicus or below and occasionally 
towards the right iliac fossa, occurs after meals. The time of its onset is very 
irregular. Most commonly it occurs immediately after meals, but occasion- 
ally it may be delayed for 2 or 3 hours. It is at the most only slightly relieved 
by alkalis, and food rarely gives even momentary relief. It is aggravated by 
fatigue to a greater extent than is the case with the indigestion of gastric and 
duodenal ulcer and gall-bladder disease. Nausea is common and is often 
present in the absence of vomiting. Vomiting may occur, especially after 
food and when the pain is severe, but it gives much less relief than in gastric 
ulcer. Heartburn and acid regurgitation are uncommon. I have several 
times seen lasting benefit follow the removal of the appendix for an attack 
of acute appendicitis in a patient with a chronic ulcer, generally of the 
duodenum, which had presumably been kept active hitherto by the presence 
of latent disease in the appendix. 
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Tenderness is generally more marked in the right iliac fossa than in the 
epigastrium, even when there is no spontaneous pain in the former situation 
Pressure in the right iliac fossa may lead to no local pain, but to discomfort 
m the epigastrium, sometimes with nausea, exactly simulating the spon- 
taneous symptoms. Constipation is commonly present.- In rarc°cascs there 
may be chronic diarrhoea, but more frequently a form of pseudo-diarrhoea, 
in which frequent small stools are passed owing to irritation of the rectum bv 
an inflamed appendix situated in the pelvis. Pelvic appendicitis mav abo 
lead to irritability of the bladder with frequent micturition, and in women to 
dysmenorrheea. 

In cases of doubt the diagnosis may be confirmed by the X-rays. The 
appendix can be visualised in almost all normal individuals and in most cases 
of appendicitis ; its discovery in the pelvis or immediately under the liver 
may explain anomalous symptoms. When the appendix is inflamed, it is 
found to be the point of maximum tenderness, definitely more tender than 
the end of the ileum or the caecum. By manipulating the caecum so that 
the position of the appendix in the abdomen is altered, the tender point 
moves with it. If repeated attempts fail to visualise the appendix it is prob- 
able that its mouth is obstructed ; in the presence of suspicious symptoms 
and tenderness in the ileo-csecal angle the absence of an appendicular shadow 
also favours the diagnosis of appendicitis. 

Diagnosis. — A considerable proportion of patients suffering from colon 
spasm and other abdominal neuroses have their appendix removed with no 
benefit or with actual aggravation of their symptoms. Most cases of abdominal 
allergy are at first thought to have appendicitis. The appendix is so often 
removed in error in mild cases of chronic cholecystitis that an appendix sear 
is one of its most constant physical signs. I have often seen the same mistake 
made in Dietl’s crises resulting from an aberrant renal vessel on the right 
side, and many cases of regional ileitis are at first diagnosed as appendicitis. 
I have also seen several cases of carcinoma of the crecutn a few months after 
the appendix had been removed, generally through a very small incision ; 
the more serious disease must have been the cause of the symptoms, which 
had been diagnosed and treated as chronic appendicitis. 

Treatment. — Recovery should follow the removal of a grossly diseased 
appendix, but it is not infrequent for the symptoms to persist for a time or 
recur after the operation, especially if the disease is associated with some 
visceral neurosis or with chronic achlorhydric gastritis, gastric or duodena 
ulcer, or chronic cholecystitis. Such associated conditions require attention 
both before and after the operation. 

Arthur ITurst. 
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DISEASES OF THE LIVER 

TESTS OF LIVER FUNCTION . 1 

The liver detoxicates many harmful substances. It also excretes bile 
I plays a role in protein and carbohydrate metabolism. There are n “® e ? 
Us based on these functions, but only five specially selected one.-> o pr 

> J i i k-bUd to }>r ,\!i«x- Stf-wart for thh arfit-K — A. V. H. 
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clinical value will be discussed. Almost all the available information about 
liver function that is likely to be of value in routine practice can be obtained 
from the first three, and these can all be done on 10 ml. of oxalated blood. 
The last two are occasionally required to confirm doubtful findings, but 
they involve the giving of test substances and the collection of a series of 
samples. 

1. Measurement of the plasma bilirubin. — Bilirubin is formed from haemo- 
globin and is excreted in the bile. Normally there is less than 1-0 mg. per 
100 ml. plasma. The level is raised if there is excessive haemolysis or biliary 
obstruction. The latter may be due to^ disease of the liver parenchyma or to 
obstruction of the bile ducts outside the liver. In acute hepatitis the level of 
the plasma bilirubin reflects the severity of the liver damage, but in extra- 
hepatic obstruction and in chronic hepatitis this direct relationship no longer 
exists. 

2. Measurement of the plasma phosphatase. — Alkaline phosphatase is 
present in the plasma and is excreted in the bile. It is formed in many sites 
and the plasma level is liable to fluctuate. For this reason it should never 
be used alone as an indication of liver damage, but it may help to differ- 
entiate the three types of jaundice. Normally there are 7 to 13 units per 
100 ml. plasma. In jaundice due to extrahepatic obstruction there are often 
over 50 units, in diffuse parenchymatous disease of the liver there are usually 
between 20 and 35 unite, and in haemolytic jaundice the level is normal. 

3. Measurement of the plasma proteins. — So little is known about the 
origin and utilisation of the plasma proteins that it is impossible to be dog- 
matic about the factors that control their concentration, but it is certain 
that this is influenced by the liver. If other liver function teste are normal 
and there is no clinical evidence of liver disease, alterations in the plasma 
proteins are probably due to other causes, but once the presence of liver 
disease has been established they assume a special significance. Using 
methods based on the Kjeldahl estimation of nitrogen there are normally 
4-0 to 5-5 g. of albumin and 1-2 to 3-0 g. globulin per 100 ml. plasma. When 
liver function is impaired there is a fall in the albumin, which is accompanied 
by a rise in the globulin in most cases. In acute hepatitis these changes are 
slight, but they become extreme if subacute necrosis develops. In such cases 
it is not uncommon to find the albumin below 2*0 and the globulin over 5-0 g. 
In the more chronic types of cirrhosis there is a close relationship between 
the level of the plasma albumin and the functioning capacity of the fiver. 

4. Hippuric acid excretion test. — This is a test which depends on the fact 
that the fiver converts sodium benzoate into hippuric acid. The benzoate 
can be given by the mouth or intravenously. In the former case over 50 per 
cent, is excreted in the urine as hippuric acid within 2 hours, and over 80 per 
cent, in 4 hours. In the presence of fiver damage the rate of detoxication 
is slowed. The test can be done only if there is no impairment of renal 
function. 

5. The Icevuhse tolerance test. — Only two organs, the liver and intestine, 
utilise lsevulose to any great extent. Normally after taking 50 g. by mouth 
the blood lsevulose does not rise above 12 mgms. per 100 ml. and falls below 
6'0 mgms. after 2| hours. A maximum rise above 14 mgms. or a failure to 
fall below 7-0 mgs. by 2£ hours is.evidence of liver damage. 
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JAUNDICE 

. Definition.— -Jaundice is the condition caused by the presence of bile- 

ma “' feau “ cWk ‘ 117 by »*- 

/Etiology and Pathology.— All cases of jaundice may be divided into 
three groups— haemolytic jaundice, hepatic jaundice and obstructive jaundice. 
. W Hemolytic Jaundice. — In hremolytic jaundice bilirubin is produced" 
in excess from hemoglobin set free in the general circulation by the destruc- 
tion of red cells as a result of abnormal fragility, as in acholuric jaundice, or 
of the presence of haemolytic toxins in the blood. The haemoglobin is broken 
down, and bilirubin is formed by the action of the reticulo-cndothelial cells 
of the spleen, and to a less extent the similar cells which lie along the portal 
capillaries adjacent to the bile capillaries of the liver and those of other 
organs. The excess of bile-pigment in the blood is thus formed quite inde- 
pendently of the glandular cells of the liver. 

(6) Hepatic Jaundice. — This is the jaundice caused by diffuse disease 
of the liver. It is the result of damage to the hepatic cells which are unable to 
convey the bile-pigment from Kupffer’s endothelial cells into the bile capil- 
laries ; the pigment consequently passes to the hepatic vein and thence into 
the general circulation. 

(c) Obstructive Jaundice. — In obstructive jaundice bile excreted by 
the hepatic cells is reabsorbed by the hepatic blood capillaries, together 
perhaps with the lymphatics, owing to the rise in pressure caused by obstruc- 
tion of the bile-ducts. The obstruction may occur (1) within the ducts, 
or it may be due to (2) changes in their walls or (3) pressure from without. 

1. Obstruction within the ducts. — This is almost always due to gall-stones. 
In very rare cases a hydatid cyst ruptures into a duct, which becomes ob- 
structed by a piece of membrane or a daughter cyst, or a round worm enters 
the common bile-duct from the duodenum. 

2. Obstruction due to changes in the walls of the ducts. — Congenital oblitera- 
tion of the bile-ducts is a rare cause of simple jaundice in infants (p. 817). An 
acquired stricture may result from accidental injury of the common bile- 
duct during operation. Catarrhal jaundice is due to the obstruction produced 
by inflammatory swelling at the mouth of the common bile-duct, which is a 
much rarer occurrence than was formerly believed. Infective and suppurative 
cholangitis also lead to jaundice, but in some cases the obstruction to the 
ducts is associated with changes in the liver cells, which are in part responsible 
for the production of the jaundice. Jaundice is an early symptom of primary 
carcinoma of the hepatic and common bile-ducts and biliary papilla. 

3. Pressure on the ducts from without. — Carcinoma of the liver and terv 

rarely gummata and hydatid cysts give rise to jaundice by pressing on tue 
intrahepatic branches of the bile-ducts; if some of the latter escape, 1 e 
still passes into the duodenum from other parts of the liver and the i.cces 
remain coloured. The tumour may also project into the portal fissure am 
give rise to jaundice with colourless stools by pressing upon the iiepa 
ducts or common bile-duct. . 

Enlarged glands in the portal fissure may cause jaundice by pressu 
upon the ducts. The most common cause is primary or secondary cancer 
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of the liver, as these glands drain the liver, but not the other abdominal 
viscera or peritoneum ; for the same reason they rarely become tuberculous. 
They are very rarely enlarged in Hodgkin’s disease and never in syphilis. 

Jaundice may occur in cancer of the stomach, even when no secondary 
deposits are present in the liver or in the glands in the portal fissure. This 
is due to the pressure of glands in the neighbourhood of the head of the 
pancreas, or to direct spread of the growth into the lesser omentum, where 
it compresses the common bile-duct and may invade its walls. 

Jaundice is produced by obstruction of the common bile-duct when 
chronic pancreatitis occurs in an individual in whom the duct is embedded 
in the head of the gland. It is generally present in cancer of the head of 
the pancreas, but very rarely with a pancreatic cyst or calculus. 

Symptoms. — Jaundice appears first in the conjunctivae and then suc- 
cessively on the face, neck, body and limbs. The mucous membrane of 
the lips and palate becomes yellow very soon after the conjunctivae. In 
chronic obstructive jaundice the pigment in the skin becomes dark green. 
In a small proportion of very chronic cases xanthoma develops, but this 
condition is more common without jaundice (p. 1483). The patches consist 
of cholesterol, which the blood in jaundice contains in excess. In chronic 
jaundice there is a tendency for telangiectases to develop over the body and 
face ; they may disappear at the same time as the jaundice. Purpura and 
haemorrhage from mucous membranes, especially the nose and gums, may 
occur as a result of deficiency in vitamin K. 

The urine becomes bile-stained before the conjunctive and skin, the 
interval being sometimes as long as 24 hours, but it generally returns to 
normal before the yellow colour of the skin has disappeared. The urine may 
be yellow, olive, dark brown or even black. The colour can be distinguished 
from that in urobilinuria, haematuria and melanuria, and that produced by 
rhubarb, senna, santonin and chrysophanic acid by Gmelin’s test for bile- 
pigment. 

When obstruction to the bile-ducts is complete, no bile reaches the 
intestines and urobilin is absent from the urine ; when the obstruction is 
incomplete, decomposition of the bile which reaches the intestines may occur 
and urobilinuria results. Bile-salts are present in the urine only for the 
first few days. Their disappearance is due to the fact that they are produced 
in very small quantities, being constantly reabsorbed from the bowel and 
re-excreted ; when the bile-ducts are obstructed the kidneys rapidly excrete 
all the bile-salts present in the blood. In chronic obstructive jaundice bile- 
stained casts are almost always present in the urine, and less frequently 
albuminuria occurs. The urine often reduces Fehling’s solution owing to the 
presence of glycuronic acid. 

The fiseces are bulky and often extremely offensive. When the obstruc- 
tion is complete they are clay-coloured, owing partly to the absence of sterco- 
bilin and partly to the presence of excess of fatty acids and soaps, which 
require the presence of bile for their complete absorption, and of neutral 
fat if the pancreatic duct is simultaneously obstructed (p. 718). Loss in 
weight results, and the excess of undigested food which reaches the colon is 
likely to cause excessive bacterial decomposition. This may lead to intestinal 
symptoms and toxaemia if the hepatic cells are damaged and their antitoxic 
action impaired. 
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The sweat may contain bile, which is also sometimes present in the tears 
and in the milk ; but the saliva, cerebro-spinal fluid and mucus of the nlh 
mentary canal are free from bile, although the salivary glands and other 
organs are deeply bile-stained. The sputum in pneumohia and the effusion 
m pleurisy and peritonitis contain bile-pigments. The blood plasma is tinged 
with bile. Coagulation is considerably delayed in obstructive jaundice owinc to 
deficiency of prothrombin. This is a result of lack of fat-soluble vitamin K 
( Koagulation vitamin ”), too little of which is absorbed when bile is absent 
from the small intestine. 


In jaundice of recent origin the pulse is slow as a result of the presence 
of bile-salts in the blood. Pruritus occurs in about 20 per cent, of cases 
especially when the jaundice is deep ; it may be very severe and interfere 
with sleep. It is not directly due to the jaundice, as it may develop several 
days before the jaundice appears and continue after its disappearance. When 
present before the jaundice, it may subside with the onset of the latter. It 
may also disappear at a time when the jaundice is still as intense as ever. 

The yellow vision or xanthopsia of jaundiced patients is les 3 marked than 
that caused by santonin, and is rarely sufficiently obvious for the patient 
to mention is unless directly asked. 

Diagnosis. — (a) Recognition of Jaundice: van den Beuoii’s 
Reaction. — Bilirubin is normally present in the blood. Just as the kidneys 
in diabetes do not excrete sugar until the concentration in the blood has 
reached the leakage-point, which is considerably higher than the normal 
concentration, so no bilirubin passes into the urine until the concentration 
in the blood has risen from the normal of 1 in 250,000 to the leakage-point 
of 1 in 50,000. About the same concentration is required to cause jaundice, 
but the appearance of a trace of bile-pigment in the urine is easier to recognise 
with certainty than the first trace of pigmentation of the skin or conjunctiva. 
Moreover, the pigmentation is somewhat slower to develop, and it remains 
for a time after all pigment lias disappeared from the urine. 

The amount of bilirubin in the plasma can be measured by a colour 
reaction, van den Bergh’s test, which is given by Erhlich’s diazo reagent after 
adding alcohol. In this way it is possible to detect variations in the plasma 
level which it is impossible to appreciate by the bedside. A distinction was 
formerly drawn between the reactions occurring before and after adding 
alcohol to the plasma, the “ direct ” and “ indirect " reactions respectively, 
as it was believed that the former occurred only with obstructive jaundice 
and the latter with luemolytic jaundice. It is now known that this is not 
the case, and that the test is of no value in distinguisiiing between the 

different causes of jaundice. . . , 

By means of van den Bergh’s test it is also possible to recognise latent 
jaundice. Thus the hyperbilirubinemia present in pernicious anrenua gives 
a positive reaction, although there is no jaundice except in occasional acute 
haemolytic crises. Excess of bilirubin in the blood at a concentration >e ov> 
the leakage-point may also result from a very slight degree of biliary obstruc- 
tion, such as may occur with a stone in the ampulla of ^ ntcr and in some 
cases of cirrhosis and of secondary carcinoma of the liver ; it is recogmsci 
by giving a positive van den Bergh’s reaction in spite of the absence o 
jaundice and of bile from the urine. In cases of progressive obstructive 
jaundice a positive reaction may be given at a stage before jaundice <ie\eiop 
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and bile appears in the urine, and still longer before any change is noticed in 
the stools. 

(b) Differential Diagnosis of the Cause of Jaundice. 

1. Age, sex and history. — Transient jaundice is common in the newly 
bom (p. 817). Obstructive jaundice may result from congenital obliteration 
of the bile-ducts (p. 762) and congenital syphilis (p. 741). Severe jaundice 
in infants may be familial (p. 818). Mild infective jaundice may occur 
sporadically or in epidemics among infants ; it is identical with .the infective 
hepatitis of older children and adults. 

Jaundice occurring in childhood or before the age of thirty is generally 
caused by infective hepatitis. After thirty gall-stones become a more common 
cause, especially in women, and after forty cancer is the most common cause 
in both sexes. Jaundice developing in pregnancy should raise a suspicion of 
acute necrosis of the liver. When two or more members of a family are 
affected, an infective hepatis, leptospiral jaundice, or a toxsemia is the cause 
in acute cases. In chronic cases acholuric jaundice is probably present. 

In jaundice of obscure origin the possibility of a toxic origin should be 
remembered, and inquiries made whether the patient has recently received 
treatment with organic arsenical preparations, atophan, or other hepatic 
poison. A type of jaundice which is indistinguishable from infective hepatitis 
may develop some weeks or months after a transfusion of blood or plasma. 

2. Colour. — In haemolytic anaemia the skin has a characteristic lemon- 
yellow colour, though the conjunctiva are unaffected. In acute and sub- 
acute hepatic necrosis, such as the toxic jaundice caused by arsenobenzene, 
the skin assumes a very bright yellow colour, which is quite distinct from 
that of the jaundice caused by obstruction of the bile passages. A dirty or 
greenish-yellow colour occurs only in chronic and more or less complete 
obstructive jaundice. 

3. Course. — Jaundice of very short duration is generally due to the passage 
of a gall-stone. If it lasts some days infective hepatitis is equally probable. 
Obstructive jaundice, which progresses until it becomes extremely deep, 
suggests cancer, whilst chronic jaundice, which varies from time to time, and 
intermittent jaundice are generally due to a stone in the ampulla of the bile- 
duct, but may also be due to cancer of the ampulla. 

4. Condition of the gall-bladder. — Enlargement of the gall-bladder indicates 
obstruction of the cystic or common bile-duct, though the former is not 
likely to be associated with jaundice. The enlargement is present in over 
90 per cent, of cases in which obstruction is due to causes other than gall- 
stones, but in only 20 per cent, of cases of calculous obstruction. The differ- 
ence is due to the contraction of the gall-bladder caused by chronic inflamma- 
tion in cholelithiasis, in which, moreover, the obstruction is often incomplete. 
This is known as Courvoisier’s law. But as it has 20 per cent, exceptions it 
is no law, as Courvoisier (1890) well knew. 

5. Condition of the liver. — Jaundice associated with great enlargement of 
the liver is generally due to growth if it is irregular, and to chronic obstruction 
of the common bile-duct if the liver is smooth ; the irregular enlargement due 
to syphilis is less extreme, and, like that due to hydatid cysts or an abscess, 
is rarely associated with jaundice. The presence of ascites ooints to a growth 
or to cirrhosis, but the jaundice is generally greater in*the Airmen 

6. Examination of the stools. — The presence or absence of stercobilin in 
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the stools shows whether the common bile-duct is incompletely or completely 
obstructed. Sbght excess of fatty acid and soap without any striated meat 
fibres or starch occurs in uncomplicated jaundice; excess of neutral fat 
as well as fatty acid and soap, together with striated meat fibres, points to 
obstruction of the pancreatic duct. Complete absence of both bile nnd 
pancreatic juice from the intestinal contents indicates obstruction of the 
common bile-duct by a growth. Incomplete obstruction of the bile-ducts 
without interference to pancreatic digestion points to gall-stones or chronic 
pancreatitis, 

7. Pain . — Constant pain suggests growth, attacks of pain gall-stones, 
and absence of pain catarrhal jaundice, acute or subacute necrosis, chronic 
pancreatitis or carcinoma of the pancreas ; but many exceptions to this 
general statement occur. 

8. Syphilis . — Active signs of syphilis or scars of old lesions indicate 
the possibility of a syphilitic origin, or of poisoning by an organic arsenical 
preparation which a patient may be having for syphilis without his own 
doctor’s knowledge. 

Treatment. — The treatment of jaundice is the treatment of the con- 
dition which causes it. The subject, therefore, requires no further con- 
sideration here, except for the pruritus and tendency to htemorrhage, which 
are results of the jaundice itself. Thyroid, h gr. three times a day, and 
fractional doses of calomel may give relief to the pruritus, which is also 
helped by a warm alkaline bath, or moistening the irritable parts of the skin 
with 1 in 40 carbolic acid, 1 in 50 ichthammol, or 1 in 70 solution of menthol 
in spirit. The tendency to haemorrhage in obstructive jaundice can be con- 
trolled by the administration of vitamin K by mouth. Before an operation 
on a patient with obstructive jaundice a single dose of 15 mgm. of vitamin K 
should be given by mouth. This will maintain the quantity in the blood at the 
normal level for 3 or 4 days. 

HAMOLYTIC DISEASE OF THE NEWBORN (see p. 818) 
ACHOLURIC JAUNDICE (sec p. 814) 


CONGESTION OF THE LIVER 

./Etiology. — When the outflow of blood from the hepatic vein is impeded 
as a result of right-sided heart failure, following primary disease of the heart 
or obstructive pulmonary disease, passive congestion of the liver may result. 

It is also produced by thrombosis of the hepatic veins, a rare condition 
generally secondary to some neighbouring malignant, syphilitic or lnflam- 

ma Pathology.—' The sublobular and intralobular veins are dilated. The 
centre of each lobule thus appears as a dark spot, whilst the outer part is 
pale owing to fatty infiltration. The mottled appearance resembles the 
section of u nutmeg and has led to tliS.name nutmeg h' or. m e' 

Symptorns. — In addition to the symptQ™ 3 °f the cardie'’, yis rey t pulmonary 
disease, which has led to the right-sided hearf* faiiurfy. of th*' special syopt 0 ® 5 
result from the passive congestion of the liver. Tu progress! 0 { tteftji* 13 
stretched and pain results, especially if the enlargc^fore j a ' ^ rap& '’^ eD 
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the increase in size is more gradual, there is a feeling of fullness and weight 
in the right hypochondrium. The liver can be felt to extend considerably 
lower than normal, its size varying from time to time according to the condi- 
tion of the heart. It is firm and tender, especially if the congestion is recent 
and acute. Distinct expansile pulsation can sometimes be felt by placing 
one hand in the loin and the other just below the right costal margin ; this 
corresponds with ventricular systole if tricuspid regurgitation exists and 
with auricular systole if there is tricuspid stenosis. It must be distinguished 
from the non-expansile pulsation transmitted through the diaphragm from 
the hypertrophied and labouring right ventricle. 

The congestion of the liver leads in turn to congestion of the organs 
which are drained by the portal vein. Anorexia, discomfort immediately 
after food, flatulent distension of both stomach and intestines from deficient 
absorption of the gas swallowed with the food or produced by fermentation, 
and constipation are commonly present. The combination of slight 
jaundice with cyanosis produces a characteristic dusky green colour of the 
face. The jaundice is, however, often latent, a positive van den Bergh reaction 
being obtained with no pigmentation of the skin or conjunctiva}. 

Ascites is common, but is rare in the absence of general oedema, being 
mainly due to the same causes ; it is also in part a direct result of portal 
congestion and sometimes of chronic peritonitis. The spleen is very rarely 
enlarged in spite of the interference with the outflow of blood in the splenic 
vein by the hepatic congestion. 

Diagnosis. — When the heart disease is obvious, the diagnosis is easy. 
Sometimes, however, the most prominent symptoms are due to the conges- 
tion of the liver, and the diagnosis from cirrhosis may be difficult. In 
congestion of the liver the spleen is not enlarged, and the symptoms rapidly 
improve and the liver diminishes in size with rest and cardiac tonics. More- 
over, haematemesis, though common in cirrhosis, very rarely occurs in passive 
congestion in spite of the congestion of the gastric mucous membrane. 

A history of alcoholism does not necessarily point to cirrhosis. If the 
heart is failing and there is no valvular disease, the enlargement of the liver 
is probably due to congestion and the heart failure in part to alcoholic poison- 
ing. The diagnosis would be confirmed if the ankle-jerks are lost, as latent 
neuritis is frequently associated with an alcoholic heart and congested liver, 
but rarely with cirrhosis. This condition is mainly the result of deficiency in 
vitamin B x and only indirectly of alcoholic poisoning : it is in fact a form of 
beri-beri. 

Treatment. — Diet has no effect on the flatulence, which is rapidly relieved 
by digitalis. Apart from the treatment of the primary condition the local 
pain and discomfort are rapidly relieved by the application of six leeches 
over the hepatio region. Mild purgation with magnesium sulphate also helps 
to relieve the portal congestion. 

GLYCOGEN DISEASE 1 

This rare disease is characterised by an abnormal deposition of glycogen 
in the tissues, the liver being the organ principally affected. 

1 1 am indebted to Dr. R. W. B. Ellis for this article. — A. H. 
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/Etiology.— Glycogen disease occurs in both sexes. It is congenital 
and may be familial. The relatively high incidence of cousin-marriages 
amongst the parents of affected patients suggests that the condition mar 
possibly be inherited as a Mendelian recessive character. 

Pathology.— Deposition of glycogen in the liver, kidney, heart and other 
organs gives rise to distension of the individual cells and gross enlargement 
of the affected organs. The blood glycogen content (principally the glycogen 
contained in the red cells) is also raised. Whereas glycogen normally dis- 
appears from the tissues rapidly after death, in glycogen disease it is peculiarly 
stable. Possibly this is due to an abnormal linkage with protein, but. more 
probably to a congenital deficiency of a factor acting between the glycogen 
and the glycogen-splitting ferment. Pituitary dysfunction has been suggested 
as tbe underlying cause. The glycogen of the tissues can only be mobilised 
with difficulty during life, with the result that the fasting blood sugnr is low 
and acetonuria occurs. This delayed mobilisation is demonstrated by the 
adrenaline test, the normal rise of blood sugar following the injection of 
adrenaline being absent or delayed. That there is usually some delay in 
glycogen storage also is shown by an abnormal glucose tolerance test. The 
blood cholesterol is raised. 

Symptoms. — The most striking symptom is lack of growth and develop- 
ment, the older patients often showing well-marked infantilism. The large 
size of the liver causes abdominal distension, but seldom any discomfort. 
Obesity of local or generalised distribution has been described. Occasionally 
convulsions occur, which are probably attributable to the hypoglycromia, 
but may be associated with local depositions of glycogen in the brain. "Whilst 
some of the patients arc of low vitality with poor resistance to infection, 
others suffer very little disturbance of normal health and activity. In a few 
instances the condition appears to have undergone spontaneous cure. In- 
volvement of the heart (cardiomegalia glycogenica) may result in sudden 

death. . 

Diagnosis. — The presence of a large, smooth, non-tendor liver, m the 
absence of splenic enlargement, jaundice or other evidence of cirrhosis, will 
suggest the diagnosis, which is confirmed by the low fasting blood sugar, 
acetonuria and abnormal response to tbe adrenalino test. 

Treatment. — There is at present no method known by which glycogen 
mobilisation can bo restored to normal in this disease. If hypoglycemic 
symptoms occur, the diet should be relatively high in carbohydrates. Injec- 
tions of combined anterior pituitary hormones have been tned, but the results 

have been disappointing. „ , „„ 

rr Artbuji Huiist. 


INFECTIONS OF TIIE LIVER 

Infection may be conveyed to the liver by (1) the hepatic atlcn, (-) the 
portal vein, and (3) the bile-ducts. 


1. SYSTEMIC BLOOD INFECTIONS 

Infective hepatitis, which is tbe 

ccomo very common m recent ycars(pp. t Jl, i**)- iicpauu 1 
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clinical picture of yellow fever and spirochsetosis ictoro-htemorrhagica. It 
may also occur in malaria and typhoid and paratyphoid fever, and very rarely 
in influenza, streptococcal septicaemia, especially in association with erysipelas, 
and lobar pneumonia. 

2. PORTAL INFECTIONS 

Acute, subacute and chronic amoebic hepatitis (p. 738), and suppurative 
pylephlebitis (p. 749) result from infection conveyed by the portal vein. 

3. ASCENDING CHOLANGITIS 

Hepatitis may be caused by infection ascending the bile-ducts when 
stasis is produced by obstruction to the common bile-duct. Very acute cases, 
especially when associated with gall-stones, may result in suppurative cholan- 
gitis with formation of innumerable minute abscesses in the liver. In chronic 
cases, perilobular (or “ biliary ”) cirrhosis is the final result (p. 729). 

4. CATARRHAL JAUNDICE 

Two separate conditions were formerly confused together and described 
as catarrhal jaundice. The term is correctly applied only to the first, a rare 
condition, caused by obstruction of the common bile-duct following gastro- 
duodenal catarrh. The second is now more correctly known as infective 
hepatitis (see infra). Most, if not all, small epidemics of jaundice occurring 
in villages and institutions are of infective hepatitis and not true catarrhal 
jaundice. The extensive epidemic which developed in the autumn of 1915 in 
Gallipoli was, however, almost certainly catarrhal jaundice. 

Catarrhal jaundice is so rarely fatal that the number of recorded autopsies 
is very small. The following post-mortem report from the case of a girl of 19, 
who died from an accidental injury at the height of an attack, is typical of 
the small number on record. The mucous membrane of the stomach and 
duodenum was swollen and showed submucous ecchymoses, and the papilla 
of Vater was unusually prominent ; there was no bile pigment in the duodenal 
contents, but the common bile-duct was completely obstructed as a result of 
inflammatory swelling of its wall with overgrowth of lymphoid tissue, and no 
bile passed into the duodenum on compressing the gall-bladder ; the liver 
and pancreas were macroscopically and microscopically normal. 

When jaundice, unaccompanied by pain and -with very slight constitutional 
symptoms, develops in a patient with mild gastric symptoms of a few days’ 
duration the possibility of -catarrhal jaundice might be considered. Since 
1938, however, infective hepatitis has become so common, and so many cases 
clinically indistinguishable from what was formerly regarded as true catarrhal 
jaundice have been recognised, that it is generally safer to make a diagnosis 
of infective hepatitis unless the gall-bladder is palpable. 

5. INFECTIVE HEPATITIS 

Etiology. — Infective hepatitis has become increasingly common in the 
last fifteen years both in Great Britain and abroad. In 1943 it was the most 
important infection in the British Army in North Africa, Malta, Syria and 
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Palestine. The disease should be called infective hepatitis rather than 
epidemic or catarrhal jaundice, because it is certainly infective in origin, and 
actual inflammation of the liver is always present. This has been proved l,v 
puncture biopsies of the liver in Great Britain, confirming earlier work in 
Scandinavia, which demonstrated that the necrosis found at nccropsv is 
mainly a result of post-mortem changes. The old name of catarrhal jaundice 
should be used only when the liver is not primarily involved and the jaundice 
is the result of obstruction of the mouth of the common bile-duct seconder v 
to duodenal catarrh. Catarrhal jaundice appears to have been at one time 
tiie cause of many of the sporadic cases of infective jaundice seen in Great 
Britain, although it has become very rare in recent years, and it was also 
probably the cause of the epidemic jaundice in Gallipoli in the war of 1914- 
1918. Infective hepatitis is a better name than infective jaundice, since many 
cases which occur during epidemics are so mild that no jaundice develops. 

Pathology . — Morbid anatomy. — Post-mortem examination in the numer- 
ous fatal cases occurring in the extensive epidemic in Scandinavia in 1926 and 
1927, and in the few occurring in the small epidemics in Great Britain since 
1918 and in the British Army overseas in 1942 and 1943 always showed acute 
or subacute hepatic necrosis. Recent observations in Copenhagen and in 
England by means of aspiration biopsy have demonstrated that the primary 
change is inflammatory, and that the necrosis is to a large extent the result of 
post-mortem autolysis. Inflammatory changes arc invariably present in the 
connective tissue, the parenchyma shows irregular foci of necrosis and glycogen 
disappears from the cells. The lobular pattern is lost. With the disappearance 
of symptoms the inflammatory cells rapidly disappear and the lobular pattern 
is restored. The jaundice is presumably in part a result of impaired functional 
activity of the hepatic cells, which normally take np the bile pigment from the 
undamaged reticulo-endothelial cells, and excrete them into the bile capil- 
laries, and in part a result of disorganisation of the structure of tlie lobules 
with consequent rupture of the intralobular bile capillaries, which arc lined 
by the hepatic cells and have no independent epithelial walls. The inter- 
lobular and larger bile-ducts are unaffected, and the stomach and duodenum 
arc normal. 

Pathogenesis . — The specific infective agent of infective hepatitis has not 
been discovered, but it is believed to bo a virus, which is disseminated by 
droplet infection, often by healthy carriers and by patients with subclinical 
attacks. It is often possible to trace contacts. The long incubation period 
of the disease, the immunity after an attack, the occurrence of subclinical 
attacks which confer immunity and the absence of lcucocytosis all point to a 
virus infection. Further investigation of the infective agent has been handi- 
capped by the failure to transmit it to any animal. There is no doubt that 
alcohol lowers the resistance of the liver to infection with the virus. This 
may explain the much higher incidence among officers than among other 
ranks in the Army, and in men than in women. .... r . f 

Concurrently with the world-wide increase m the incidence of mfectn c 
hepatitis since *1939, there has been a striking rise m the number of patients 
developing jaundice during arsphenaminc treatment for syphilis. The clinical 
features of such cases are indistinguishable from those of the a c m e > 
infective hepatitis, and the pathological appearance of the mcr in ioj> } 
specimens is identical. The fact that less than 3 per cent, of the pa len s i 
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jaundice also develop dermatitis and that none have albuminuria, shows that 
arsenical poisoning is not the sole cause of the hepatitis. The recent rise in 
the incidence of jaundice in patients undergoing antisyphilitic treatment is 
probably due to the increased liability to infective hepatitis, which results 
from the toxic action of the arsenic, and to a less extent the syphilis, on the 
liver. The infection is apparently spread by contaminated syringes and 
can be prevented by using a freshly sterilised syringe for each patient. 

A very serious outbreak of jaundice occurred after the use of yellow-fever 
vaccine made with human serum in Brazil in 1939 and in the United States of 
America in 1942. The clinical features of the illness closely resembled those 
of the afebrile form of infective hepatitis and fatal cases showed the same 
changes in the liver. A similar epidemic occurred in England in 1937 in 
several scattered groups of children after inoculation with measles con- 
valescent serum coming from a single presumably contaminated source, 
and other cases have followed the prophylactic injection of serum for 
mumps. 

Infective hepatitis is probably infective only during the few days before 
the jaundice appears. The risk of cross-infection in medical wards is small 
and it is not usually considered necessary to isolate the patient. The incuba- 
tion period is usually from 3 to 5 weeks with a miniuum of 3 weeks. In the 
infective hepatitis occurring after treatment with arsphenamine and with 
inoculation of vaccine containing human serum the incubation period is 
longer, generally between 6 and 18 weeks. 

Symptoms, Diagnosis and Prognosis.— In all but a few very mild 
cases jaundice is preceded by other symptoms ; occasionally clinical jaundice 
never develops. Anorexia is the most constant pre-icteric symptom. It is 
often profound ; it is generally accompanied by nausea, but vomiting is 
uncommon. The patient has an unpleasant taste in his mouth and has no 
desire to smoke. There is no herpes labialis. Abdominal discomfort, especially 
in the epigastrium and in the hepatic region, is very common. The tem- 
perature is generally raised for from 3 to 6 days. From 1 to 8 days after the 
onset jaundice develops and the pre-icteric symptoms and fever rapidly 
disappear. The jaundice persists for from 5 to 70 days with an average of 
3 weeks. The stools are always pale and the urine contains bile, which can 
generally be found one or two days before the appearance of jaundice. Men 
reporting sick with abdominal symptoms during an epidemic of jaundice 
should therefore have their urine examined for bUe. For two or three days 
before its appearance and in cases in which clinical jaundice is absent through- 
out the illness, the wheal produced by the intradermai injection of 0-25 cubic 
centimetre of 1 per cent, histamine is discoloured yellow. The rapid pulse of 
the pyrexial period is replaced by bradycardia, and depression is common 
as long as the jaundice lasts, but pruritus is rare. 

The liver is generally tender and is harder than normal ; it is enlarged in 
about 60 per cent, of cases. It often remains enlarged after the urine is bile- 
free and when the jaundice has disappeared. The blood contains excess of 
bile for some time after apparent recovery, indicating that the liver is still 
abnormal; this may be associated with considerable enlargement of the 
liver, with final recovery in from 3 to 5 months. The spleen is enlarged and 
harder than normal in about 30 per cent, of cases. Leucopenia with relative 
lymphocytosis is common and there is never leucocytosis. Slight anaemia 
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atC “I ieq ^. nt -. Thc £ arc generally more severe than the original 
attacks and are often the immediate sequel of indulgence in alcohol. Very 
rarely death occurs from hepatic failure -with the symptoms which are do- 
• r m et tlie beadu5 s acufcc an<J subacute hepatic necrosis (pp. 726 
. ']* ! n S1 “ llar c fs es th c patient may sun-ive the acute attack and be left with 
cirrhosis with nodular hyperplasia (p. 727). These are both unusual events 
and most patients recover completely. Nevertheless some may show svm- 
ptoms of slight hepatic insufficiency for many months after the disappearance 
of jaundice. They complain of what they aptly call “ liverishness a fcclimr 
of general inertia with anorexia, especially in the early morning, and dis- 
comfort in the epigastrium and right hypochondrium. The symptoms arc 
aggravated by alcohol, even in very small quantities. There is some tender- 
ness over the liver, which is often slightly enlarged. The tests for hepatic 
insufficiency are generally negative, but there may be slight excess of bile 
pigment in the blood. Biopsy in such cases often shows slight cirrhotic 
changes, but there is no proof that this type of scarring is progressive and there 
is some evidence that it may resolve. 

Treatment.— Experiments on animals and clinical observations in man 
indicate that the best diet is one containing abundant carbohydrates to 
replace the depleted glycogen deposits in the liver cells, abundant proteins to 
compensate for the lowering of plasma protein observed in the disease, ami a 
minimum of fat, together with abundant fluids. Plentiful carbohydrates 
can be supplied in the form of glucose, half a pound of which in a pint of water, 
preferably flavoured with fruit juice, should be given per diem. In the rare 
cases in which vomiting occurs or the patient is too drowsy to take sufficient 
fluid, 10 per cent, glucose alternating with normal saline solution should be 
given intravenously by the drip method. Not more than 500 c.cm. of the 
former should be introduced in a day, and 10 units of insulin should at the 
same time be injected subcutaneously. 

The patient must be kept in bed until bile is no longer present in the urine, 
the jaundice has completely disappeared, and the liver and spleen are no 
longer palpable. After recovery the patient should be advised to remain 
teetotal for a year, and thereafter he should be very moderate, always avoiding 
strong alcohol on an empty stomach, ns the liver is likely to be permanently 
mote vulnerable thau normal and consequently more liable to become cirrhotic 
with a comparatively small consumption of alcohol. If any symptoms of liver 
insufficiency persist after the acute illness has passed, the high protein ami 
carbohydrate and low fat diet should be maintained until they have com- 
pletely disappeared for 3 months, and the patient should become permanently 
teetotal. 


ACUTE AND SUBACUTE HEPATIC NECROSIS 

/Etiology .—Hepatic necrosis may be caused by a large variety of toxins, 

of which the following arc the most important : 

(a) Intrinsic toxins .— An unknown toxin, winch may develop m the Iat.r 

mouths of pregnancy — the toxic jaundice of pregnancy. 
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(6) Extrinsic toxins. — i. Acute alcoholic poisoning. 

ii. Delayed chloroform poisoning. This is probably the cause of most 
cases of death a few days after childbirth in the absence of sepsis, but an 
overdose during prolonged labour is much less common than it was twenty-five 
years ago. 

iii. Delayed poisoning with bromethol(avertin)and other basal anaesthetics. 
This occurs only if the liver is already damaged. I know of several cases in 
which death followed a few' days after an operation on a jaundiced patient 
from what was described as “ shock,” but which was, I believe, really the 
result of delayed poisoning by a “ basal ” anaesthetic. 

iv. Carbon tetrachloride used in treatment of ancylostomiasis. 

v. Trinitrotoluene and tetrachlorethane, which caused an epidemic of 
jaundice in munition and aeroplane workers respectively during the war of 
1914-1918 (pp. 413, 416). 

vi. Arsenic : (i) acute in arseniuretted hydrogen poisoning ; (ii) subacute 
in poisoning with arsphenamine preparations used in the treatment of syphilis 
(p. 223), though in many cases other factors, such as infection, are present 
simultaneously. 

vii. Phosphorus poisoning. 

viii. Gold poisoning, a rare result of chrysotherapy for tuberculosis, skin 
diseases and arthritis. It occurred in 8 per cent, of 1500 patients who were 
given gold for arthritis. 

ix. Cinchophen (agotan, quinophan, atophan) ; acetanilide. 

x. Mushroom poisoning (p. 418). 

xi. Infective hepatitis. In epidemics of infective hepatitis a small number 
of cases, usually less than 1 per cent., terminates in acute or subacute necrosis 
of the liver. Death does not often occur before the end of the third week. 
It is possible that some of the sporadic cases of acute hepatic necrosis which 
are otherwise unexplained are instances of fulminating infective hepatitis, 
but this cannot be regarded as established in the absence of tests for "the 
presence of the virus. 

Pathology. — Acute and subacute hepatic necrosis are caused by severe 
poisoning of the liver cells, the intracellular ferments of which are set free and 
produce autolysis. If necrosis is very extensive, death ensues within a few 
days (acute necrosis). The old name of acute yellow atrophy of the liver is 
unsuitable, as the pathological change is necrosis and not atrophy. If a 
certain amount of liver tissue withstands the toxic onslaught, the patient 
may survive for some weeks or months, and at autopsy the destroyed liver 
is found to have become replaced by cellular fibroblastic tissue, the surviving 
islets of parenchyma being in a state of active proliferation. This is the 
stage of subacute necrosis. Finally some cases survive foT many months or 
years, as the regenerated liver tissue compensates more or less adequately for 
what has been destroyed. When death occurs in such cases from the progress 
of the lesion or from some intercurrent disease, the liver presents the appear- 
ance known as multiple nodular hyperplasia, with numerous rounded nodules 
of regenerated functioning liver tissue separated by broad tracts of post- 
necrotic fibrosis. The stomach, duodenum and bile channels up to the 
smallest canaliculi are completely normal. 
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1. ACUTE HEPATIC NECROSIS 

Synonyms.— Aoute Yellow Atrophy of the Liver ; Icterus Gravis. 

rt-nSSj. ■ necrosI . s “ a v ery rare and very fatal disease apart from 

the cases in which necrosis is the result of an extrinsic poison. It mav occur 

any age but chiefly between 20 and 30. In adults, females are Effected 
twice as often as males owing to the fact that pregnancy is one of the chief 
exciting causes, but the proportion is reversed in childhood. 

Symptoms.— In the first stage jaundice is present with fever, malaire 
vomiting, constipation and muscular pains. In about a third of the cases the 
patient suffers from general malaise for some time before the jaundice appears 
and in rare instances jaundice is absent throughout. This first stane Generally 
lasts for 5 or 6 days. 3 

The second stage, that of hepatic failure, begins suddenly with drowsiness, 
headache, photophobia, restlessness and delirium with characteristic maniacal 
shrieking and wailing. Muscular twitching and occasionally general con- 
vulsions follow, and the patient may become violent. Transient squint is 
sometimes present, the pupils are generally dilated, and there is often an 
extensor plantar reflex. Retraction of the head may be present, and a lumbar 
puncture may be required to diagnose the condition from meningitis. Severe 
vomiting occurs, and the vomited material may contain altered blood. The 
tongue is dry and tremulous. The pulse becomes rapid and feeble, but the 
temperature is generally subnormal, though it often rises just before death. 
An erythematous rash is sometimes present. Purpura is common, and 
haemorrhage may also occur from the gums, nose, kidneys, uterus and ali- 
mentary canal, and in the retinae. Coma finally develops with Cheync-Stolccs 
respiration and incontinence of urine and faeces, the whole of the second stage 
lasting less than a week and often only 3 or 4 days. 

The liver is often enlarged and tender in the first stage, but at the onset 
of severe symptoms it rapidly diminishes in size, until the hepatic dullness 
disappears owing to the atrophied and flabby liver falling back and allowing 
the intestines to pass between it and the abdominal wall. The spleen is 
sometimes enlarged. Ascites is rarely detected during life, though it may be 
found after death. There is no anaemia, but moderate leucocytosis. 

The urine contains bile and albumin, and casts are often present. There 
is no glycosuria. The percentage of nitrogen excreted ns ammonia increases 
from the normal of about 5 to 20 owing to the acidosis, which causes ammonia 
to be fixed by organic acids before there is time for it to be converted into urea. 
Rounded discs of leucin and needle-shaped crystals of tyrosin derived from 
autolysis of the liver cells may be deposited in the urine when it cools, but 
they arc sometimes found only after concentration and may be absent alto- 
gether, though they arc subsequently discovered in the liver. They arc also 
occasionally found' in the urine in typhoid fever, erysipelas, small-pox and 
Ieukmmia, so that their presence is not pathognomonic of acute necrosis or 

the liver. , , , 

Diagnosis. — The diagnosis depends upon the occurrence ol several se\ere 
general symptoms and diminution in the liver dullness in association uith 

jaundice. , , . , ... 

Treatment. — The patient should be given a lacto-vcgetanan diet with 
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abundant fluids. Half a pound of dextrose, dissolved in 15 ounces of lemonade, 
should be given as three 5-ounce drinks per diem, and if glycosuria follows, 
but not otherwise, 5 units of insulin should be injected half an hour before 
each drink. In order to promote biliary drainage and the excretion of the 
products of the hepatic necrosis, sufficient Epsom salts should be taken each 
-morning to keep the bowels well opened. With the same object in view, a 
tablespoonful of olive oil should be given three times a day before meals. 

If vomiting occurs or the patient is too drowsy to take sufficient fluid, 
salt solution should be given continuously into a vein by the drip method ; 
in addition 500 c.c. of 10 per cent, dextrose solution should also be given 
intravenously, 15 units of insulin being injected subcutaneously at the same 
time. 

2. SUBACUTE HEPATIC NECROSIS AND NODULAR HYPERPLASIA 

If jaundice persists for more than three months after an attack of hepatitis 
it is probable that permanent damage has been done to the liver, and tho 
longer the jaundice lasts, the more likely is this to be true. Other patients 
may make an apparent recovery from an attack of hepatitis but the jaundice 
returns and the illness pursues a relapsing course. In still other cases there 
is no clear history of an acute attack and the patient presents himself — oi 
more commonly herself— with a chronic jaundice of insidious onset. In ah 
such cases the structure of the liver has been so gravely disorganised that the 
normal connections of the portal venules and the biliary canaliculi cannot be 
re-established and the patient eventually succumbs from portal hypertension 
or cholsemia. The clinical picture is similar to that of cirrhosis (pp. 731, 734), 
except that jaundice is more prominent. The differentiation of subacute 
hepatitis from obstructive jaundice may be difficult at the bedside but great 
help is usually obtained from the biochemical tests. Diagnostic laparotomy 
should be avoided if possible in subacute hepatitis as operation is not well 
borne. The hepatic functions are much more gravely impaired than in 
obstructive jaundice and the hyp oproteincemia and reversal of the ratio of 
albumin and globulin in the plasma are of considerable diagnostic value. 
The prognosis is unfavourable and death commonly occurs after a duration of 
a few months or years. ' Treatment should follow the same lines as for acute 
hepatic necrosis in the early phase of the illness and as for cirrhosis in the 
later. 


PRE-CIRRHOTIC HEPATIC INSUFFICIENCY 

Synonyms. — Alcoholic Hepatosis ; “ Liverishness.” 

Definition. — In the early stages of chronic alcoholic poisoning of the 
liver complete or almost complete recovery may take place if the patient 
becomes teetotal. Not only do the symptoms disappear, but the liver becomes 
smaller and softer, and tests, which originally showed gross hepatic insuffi- 
ciency, show little or no abnormality. Though there is no pathological 
evidence as to the exact condition of the liver before and after treatment, 
it is clear that actual cirrhosis cannot have taken place. It is therefore 
reasonable to regard the condition as pre-cirrhotic and to call it alcoholic 
hepatosis. 
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Whereas the fully developed picture of cirrhosis or the liver lias become 
rare since the War of 1914- 918, alcoholic hepatosis has become increSv 
common, especially ^among the well-to-do. When the poor man's beer became 
more expensive and weaker than it was before 1914, many people celebrated 
their newly acquired wealth by excessive indulgence in cocktails, champagne 
and whisky, borne drank in obvious excess, though they might never net 
drunk ; with others the strength of the alcohol, drunk mainly when the 
stomach was empty, rather than the total quantitv consumed, was chieflv 
responsible for the damage clone to the liver. Consequently alcoholic hepatitis 
was not at all uncommon among young adults of both "sexes, though fully 
developed cirrhosis remained rare before middle age. In older patients "a 
sedentary life is an important predisposing factor. 

This pre-cirrhotic condition, commonly known as liverislmess or bilious- 
ness, has long been recognised as common among Europeans living in tropical 
countries, where the consumption of highly spiced food and repeated attacks 
of malaria, together sometimes with nmoebiasis and enteric fever, arc additional 
factors. 

Symptoms. — A feeling of discomfort, rarely amounting to actual pain, is 
felt in the region of the liver. Symptoms of alcoholic gastritis, especially 
morning anorexia and nausea, are often present with hj-pochlorhydria or 
achlorhydria and excess of mucus in every fraction of a test-meal. The 
patient’s complexion is sallow, and there is sometimes a slight degree of 
jaundice. The liver is hard, moderately enlarged and tender, and the spleen 
may be just palpable. The patient says he is “ liverish ” or “ bilious ” ; he 
is irritable and depressed, and complains of a feeling of general unfitness, 
headache and drowsiness. Gastric and intestinal flatulence may occur as a 
result of deficient absorption of gas secondary to slight portal obstruction. 

Periods of comparative well-being may alternate with acute exacerbations 
or “ liver attacks ” which are generally caused by increased alcoholic excess 
and to a less extent by over-eating, and sometimes by exposure to cold. 
During such an attack the liver becomes larger and more tender, and the 
stretching of the capsule may cause acute pain. In rare cases hromntcmosiB 
occurs. With suitable treatment an attack generally subsides within a 
fortnight, and even in severe cases a month or six weeks is generally sufficient 
to restore the patient to good health. If he becomes teetotal complete 
recovery may occur ; otherwise cirrhosis will eventually develop. Ascites 

never occurs in this pre-cirrhotic disorder. 

Treatment.— -The patient should bo kept in bed on a tact o- vegetarian 
diet until all symptoms have disappeared and the liver is no longer tender. 
If gastritis is present, the stomach should be washed out every morning 
(p. 6161. The diet can then be gradually increased, but the patient should 
continue on the diet described on p. 735 for several months. It. is «wn m 
that he should become completely teetotal and should remain so fur the rest 
of his life. It should be pointed out- to him that Ins liver 1ms become . 

vulnerable, and that even a small quantity of alcohol is a t pon-oii i for h » 
and will eventually cause cirrhosis and death It is remorkaWe ™ < tud) 
the majority of such patients can become teetotal ; fortunate y the. , kn 
none of the craving for alcohol experienced bv dipsomaniacs, but take it. on!) 
because tbey like it or for the sake of conviviality. 
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CIRRHOSIS OF THE LIVER 

Cirrhosis of the liver is a condition in which the liver hardens as a result 
of the development of new fibrous tissue. Four distinct forms occur : 

(1) Portal or multilobular cirrhosis, which is generally associated with 
alcoholic excess. 

(2) Cirrhosis with nodular hyperplasia following acute or subacute hepatic 
necrosis (p. 727). The liver is irregularly scarred and nodular, in contrast 
to the finely granular, undistorted liver of multilobular cirrhosis. A more 
zonal or diffuse form of scarring may occur after severe attacks of toxic or 
infective hepatitis, but this does not commonly give rise to clinical symptoms. 

(3) Pericellular cirrhosis. — This is invariably the result of congenital 
syphilis (p. 741). 

(4) Petilobular cirrhosis. — This is the late result of the chronic hepatitis 
caused by ascending infection of the bile-ducts (cholangitis), and is therefore 
also known as biliary cirrhosis. It is always associated with jaundice. It is 
generally the result of infection following chronic obstruction of the common 
bile-duct by a gall-stone, cicatrical stenosis (resulting from an injury during 
cholecystectomy), chronic panoreatitis, or carcinoma of the head of the 
pancreas, the common bile-duct or ampulla of Vater. Cellular infiltration 
and new fibrous tissue form around the bile-ducts and between the lobules 
of the liver with the final production of perilobular cirrhosis. 

In these conditions the enlargement and hardness of the liver and the 
jaundice, which are primarily the result of retention of bile in the intra- 
hepatic ducts through obstruction to their outflow into the duodenum, may 
also be caused by the secondary perilobular cirrhosis. Consequently, if 
the obstruction is eventually relieved, the liver may remain large and hard 
and the jaundice may not disappear.. A measure of the degenerative changes 
in the liver can be obtained from tests of hepatic function (p. 712), which 
show no insufficiency at the onset of obstruction but a slowly increasing 
insufficiency if the obstruction is not overcome. 

The clinical picture in subacute hepatic necrosis may be very. similar 
to that in biliary cirrhosis, but it differs from it in the absence of evidence 
of biliary obstruction and the presence of signs of severe parenchymatous 
damage of the liver. A condition has been described as Hanot’s biliary 
cirrhosis, which is said to affect children and young adults, often several 
members of a family, and to be characterised by enlargement of the liver and 
spleen, with chronic jaundice and febrile attacks, but rarely ascites. I have 
never seen a case which answered to this description and I am exceedingly 
doubtful whether such a clinical entity exists. 

Arthur Hurst. 

Revised by L. J. Witts. 


PORTAL OR MULTILOBULAR CIRRHOSIS OP THE LIVER 

Synonyms. — Portal or Multilobular Cirrhosis ; Laennec’s Cirrhosis, 
Definition. — The portal or multilobular form of cirrhosis of the liver is 
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/Etiology. Cirrhosis of the liver is generally fatal about the a»c of fiftv 
but a distinct group of cases occurs in childhood. It is three tScs S 
common m men than in women, but only slightly more so in boys than in 
girls. Cirrhosis is m very rare instances familial, presumably as a result of 
an inborn defect of the liver cells which renders them abnormally vulnerable 
to toxins and liable to premature degeneration ; this may then be associated 
with chronic lenticular degeneration. It is more common in individuals who 
follow a sedentary occupation than in those who lead an active life, and 
among the poor than the well-to-do, though since the War of 1914-1918 
it has become less common among the former and more common among the 
latter. 

A very large majority of patients with cirrhosis of the liver have indulged 
excessively in alcohol ; it is three times more common among people con- 
nected with the liquor trade than among the general public. Cases occur, 
however, especially in India, Egypt, and Dutch East Indies, and in children, 
in which alcoholic excess can be excluded witb certainty. Thus cirrhosis is not 
infrequent among Brahmins, the majority of whom indulge in large quantities 
of ginger, cardamom's, red pepper and other spices, but never touch alcohol. 
I have seen several patients, mostly women, with typical and fatal cirrhosis, 
who were teetotal, had never suffered from malaria, and bad always taken 
an ordinary diet. 

Pathology. — Cirrhosis very rarely develops experimentally in animals 
as a result of chronic alcoholic poisoning, although fatty changes and occa- 
sionally necrosis with a slight degree of small-celled infiltration may be 
produced. It occurs in less than 3 per cent, of drunkards dying from the 
effect of alcoholism, and its geographical distribution does not correspond 
with that of chronic alcoholism, cirrhosis being rare, for example, in Scotland 
and Ireland ; and when excessive indulgence in alcohol leads to nervous or 
cardiac symptoms, cirrhosis of the liver is rare. It is probable, therefore, 
that alcohol produces cirrhosis of the liver only when the liver is abnormally 
vulnerable owing to constitutional inferiority, vitamin or other dietetic 
deficiencies, and the simultaneous or previous action of the toxins of such 
infections as syphilis, malaria, amcebinsis, and the virus of infective hepatitis. 

Cirrhosis of the liver may result from the action of poisons which reach 
it from the spleen. This is the cause of the cirrhosis of splenic amcinia, as 
the liver does not become affected if the spleen is removed at a sufficiently 
early stage. In a typical early case under my care a fragment of liver removed 
when splenectomy was performed showed no pathological changes. ... 

It is probable that the poisons which cause cirrhosis of the liver lead both 
to degeneration of the hepatic cells and to irritative hyperplasia of the con- 
nective tissue ; the degeneration of the hepatic cells is increased b> the 
connective-tissue hyperplasia, which in turn is exaggerated by replacement 

fibrosis following atrophy of the hepatic cells. „ » 

The size of the liver varies greatly ; it may be much smaller or much 
larger than normal. The large liver is due to compensatory hyperplasia ol 
the liver cells and to a less extent to fatty degeneration. 
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The surface of the liver is irregular. The projections may be as small 
as those of a granular kidney, but more frequently they give rise to a hob- 
nailed appearance. 

The obstruction to the intrahepatic branches of the portal vein produces 
a rise in pressure in its tributaries ; this results in dilatation of the collateral 
circulation which normally exists between the portal and general venous 
systems. This compensatory circulation is carried out by the following 
groups of vessels. 

1. An anastomosis may develop within the liver between the branches 
of the portal vein and the intralobular veins. Large branches pass from the 
liver and its capsule to the phrenic and intercostal veins, where the liver and 
diaphragm are uncovered by peritoneum. Occasionally" a single large vein 
passes from the liver in the falciform ligament by the side of the obliterated 
umbilical vein to join the veins of the abdominal wall at the umbilicus ; the 
subcutaneous veins around and above the umbilicus are consequently dilated, 
and a large bunch of dilated veins may form at the umbilicus. 

2. The gastric veins anastomose with the oesophageal veins, which open 
into the azygos veins ; the veins in the (Esophagus, especially its lower end, 
may become greatly dilated. 

3. The inferior mesenteric vein communicates through the superior and 
middle hocmorrhoidal veins with the inferior hfomorrlioidnl vein, which is a 
branch of the internal iliac vein. This might be expected to give rise to 
hemorrhoids, but they are hardly more common among patients with cirrhosis 
than in individuals with healthy livers. 

4. Additional veins unite the radicles of the portal veins in the intestines 
and peritoneum with the inferior vena cava and its branches. These include 
the retro-peritoneal veins, which arc often greatly enlarged, especially in the 
neighbourhood of the kidneys. 

Symptoms. — About 50 per cent, of pntients with cirrhosis of the liver 
die from some intercurrent disease or accident. Such cases arc generally 
described as latent. But in the majority symptoms due to the condition 
were probably present before death, and the fatal result of the intcrcurrcnt 
disease or accident was often due to the diminished power of resistance to 
toxiemia which results from cirrhosis. In some cases, however, the disease 
may be genuinely latent, owing to compensatory hyperplasia of the liver cells 
and to the development of an efficient collateral circulation between branches 
of the portal vein and systemic veins. 

In a large majority of cases the symptoms caused by cirrhosis arc pre- 
ceded by those of pre-cirrhotic hepatosis, which have already been described 
(p. 728), and alcoholic oesophagitis and gastritis have generally been present 
for many years. The patient habitually wakes in the morning with a feeling of 
nausea and no desire for breakfast ; violent retching often occurs, and he then 
vomits a small quantity of alkaline watery fluid, after which some bile-stained 
mucus may appear. A sense of uncomfortable fullness is also felt in the 
epigastrium after other meals, and the nausea and vomiting may recur. The 
appetite is poor, and there is a special repugnance for meat. When cirrhosis 
develops, the symptoms due to catarrh are exaggerated by the congestion of 
the gastric and intestinal mucou3 membrane caused by portal obstruction ; 
this leads to the secretion of still more mucus, and by preventing absorption 
of gas leads to flatulence, which aggravates the feeling of distension already 
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The complexion is generally sallow and bloated with dilated canillarv or 

twTr a ?^ omata > f s P e f ial) y oycj: the nose and cheeks. In the later stages 
the face is drawn, the cheeks and eyes are sunken, and the conjunctiva? arc 
congested and often slightly tinged with bile. The sldn of the bodv is drv 
and inelastic ; numerous spider angiomata appear on the face, neck and 
back as the disease progresses, and red or purple areas of skin may be pro- 
duced by the uniform distension of small venules. Purpura and various forms 
of erythema may occur. 

. tongue is flabby and furred, the gums readily bleed, and pharyngitis 
is common owing to chronic irritation by alcohol. The breath is often 
offensive as a result of oral sepsis. 

The patient is generally constipated, but attacks of diarrhoea may occur, 
especially during the last few weeks of life. 

In a large proportion of oases the liver is enlarged. Its lower border 
can generally be felt below the costal margin in the right nipple line ; but 
ascites and occasionally flatulent distension of the intestines or obesity mny 
render it impalpable. It is always very hard ; its edge can consequently 
often be felt even when it is not enlarged. In rare cases an enlarged liver 
can be observed to shrink as the disease progresses until it ceases to be palpable, 
and after death it may be found to be considerably smaller than normal. 
The irregular surface of the liver can occasionally be recognised by palpation, 
The liver is insensitive in contrast with its tenderness in pre-cirrhotic alcoholic 
hepatosis. 

Discomfort is often felt in the right hypochondrium, but pain occurs only 
if the disease is complicated by an attack of perihepatitis. 

In about 35 per cent, of cases jaundice occurs. It is generally slight and 
is often transient. In the absence of jaundice, excess of bile pigment may be 
found in the blood. 

In 80 per cent, of cases the spleen is enlarged. Owing to its hardness 
it is easily felt unless it is obscured by ascites or intestinal flatulence. Dis- 
comfort or pain may result from stretching of the capsule if rapid enlargement 
occurs ; more frequently it is duo to perisplenitis. When both the liver ami 
spleen are much enlarged, the left lobe of the former may overlap the latter. 

Hsematcmcsis occurs in about 25 per cent, of cases. It is generally an 
early Bymptom, and is often the first indication of the presence of serious 
disease, though it is generally preceded by symptoms of gastritis and hepatosis 
It is uncommon after ascites has developed. The haeraatemosis generally takes 
the form of a single large htomorrhage, but sometimes a smaller quam tty 
is vomited during the next few days. It is generally repeated only after a 
considerable interval. The blood collects slowly in the stomach and often 
passes into the intestine, causing melujna without litcmatcmcsrs. When a 
considerable quantity has collected in the stomach, the distension causes it 
to be vomited; small quantities arc not brought up unless vomiting occurs 
from sonic independent cause. The blood collects more s owj m S 
ulcer and is therefore generally more clotted and darker, ~ 
time for digestion to occur ; for the same reason faulting oeci ° ' 

Death from brnmatemesis is very unusual in cirrhosis and a , 

than 5 per cent, of the mortality. In the majority of case.-) tv i> - 1 
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is a result of rupture of varicose of the oesophagus, especially in the lowest 
three inches, where they can be easily demonstrated with the X-rays. The 
blood runs into the stomach, though in severe cases it may well up directly 
from the oesophagus. Haemorrhage may also occur from minute erosions 
secondary to acute gastritis, sometimes associated with varicose veins. The 
erosions are very difficult to discover post mortem, and possibly in some cases 
there is no actual loss of surface, the haemorrhage corresponding with the 
bleeding which occurs from other mucous membranes. In very rare cases 
melsena may result from thrombosis of the portal vein or one of its branches 
(vide p. 749). 

Epistaxis is common. The haemorrhage generally comes from a point 
on the anterior part of the septum. In the late stages oozing from the nose 
may occur, as well as from the gums, lungs, kidneys and uterus, as a result of 
the toxaemia caused by hepatic insufficiency and deficiency in vitamin K, and 
small haemorrhages often occur under the skin. Haemoptysis, however, is 
generally due to the cirrhosis being associated with pulmonary tuberculosis. 

Ascites is present in most cases of cirrhosis which run their full course. 
It is a late symptom in uncomplicated cases, and is often absent if the patient 
dies from some independent cause or from haematemesis at a comparatively 
early stage. The onset is generally gradual, but it occasionally develops 
suddenly after a blow on the abdomen, a chill or an acute infection ; it is 
also acute in portal thrombosis. It sometimes disappears spontaneously 
shortly before death. It is a result of portal congestion, as the intrahepatic 
branches of the portal vein are compressed, some being completely obliterated ; 
occasionally others are thrombosed, and in rare cases thrombosis of the portal 
vein itself occurs. This is not the sole cause of ascites, as the fluid may 
collect with extreme rapidity instead of pari passu with the changes in the 
liver, and it is often absent when the portal pressure is high as shown by the 
occurrence of haematemesis. In many cases it is secondary to chronic 
peritonitis. The ascitic fluid is clear and sometimes slightly bile-stained. Its 
reaction is alkaline, its specific gravity between 1008 and 1015, and a large 
proportion of the cells it contains are endothelial. When the ascites is due to 
chronic peritonitis the specific gravity is greater than 1015, more albumin is 
present, flakes of fibrin may form on standing and polymorphonuclear cells 
are found. When 50 per cent, or more of the cells are lymphocytes, tuber- 
culous peritonitis is probably present. In rare cases the ascites is chylous or 
chyliform ; still more rarely it is hsemorrhagic. 

(Edema of the ankles is frequent, but it is rarely severe, though occasion- 
ally it spreads up the legs to the abdomen and back. It often develops before 
or at the same time as the ascites, in which case it must be toxic in origin 
or the result of hypoproteinEemia, but most frequently it follows it and is 
caused by pressure of the ascitic fluid on the inferior vena cava and the 
abdominal lymphatics ; it then rapidly diminishes when the abdomen is 
tapped. 

Muscular weakness and loss of energy may be the earliest symptoms ; 
they are constant in the late stages. The muscles are flabby and atrophied, 
and marked wasting of the whole body occurs. 

The rise in intra-abdominal tension caused by flatulent dyspepsia and 
later by ascites is frequently followed by the development of hernias. 

The urine is diminished in quantity and the specific gravity is high. 
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fit™ f d j- d h T gh colo “ red » aDd a iarge deposit of urates geuerallr 
■ Btanding - contarns excess of uxobilin, but even when Jtnht 
jaundice is present bile-pigment is often absent. In the late stages the 
percentage of nitrogen excreted as ammonia increases at the expense of um 
this is due to ammonia bemg required to unite vrith the e X ?e s 0 f orS^ 
acids present, and not to inability of the liver to form urea, as an»S 
given by the mouth is still excreted as urea. In the last days of life leucin 
and tyrosm are sometimes found. 

Albuminuria is occasionally present as a result of hepatic toxajmia 
nephritis, or congestion of the kidneys from heart failure. Glycosuria is rare' 
as the glycogenic function of the liver is maintained to a certain extent even in 
advanced cases, but the lmvulose test for hepatic efficiency generally shows 
considerable impairment throughout the course of the disease, though owing 
to compensatory hyperplasia this is often less than might be expected. ° 

The blood is generally normal, except when severe htemorxhagc 3 have led 
to secondary anasmia. I have seen two cases in which the achlorhydric 
gastritis caused by chronic irritation of the stomach by alcohol led to the 
development of typical pernicious arnemia in patients with cirrhosis. 

The temperature is often raised in rapidly progressing cases apart from 
complications such as tuberculosis and infective endocarditis. 

In the late Btages of cirrhosis the toxaemia which results from hepatic 
insufficiency gives rise to restlessness, irritability, muttering delirium, and 
finally to coma. , 

Nervous symptoms may also be present as a direct result of chronic 
alcoholism. Delirium tremens may follow a drinking bout and occasionally 
hsematemesis. Slight mental disturbance and muscular tremor are common, 
but neuritis is rare. 

Active tuberculous disease is found more frequently in patients dying 
with cirrhosis of the liver than with other diseases. This is probably due to 
the diminished resistance to tuberculous infection caused by chronic 
alcoholism. The lungs are most often affected, phthisis being the cause of 
death in 15 per cent, of cases of cirrhosis, and tuberculous pleurisy is not 
uncommon. Either the cirrhosis or the phthisis may be completely latent 
and remain undiscovered until death. Tuberculous peritonitis is found in 
10 per cent, of cases ; the accompanying ascites is often thought during life 
to be due to the cirrhosis. The lungs are generally also involved. The 
majority of cases of tuberculous peritonitis in adult males arc associated ’with 

Diagnosis. — A regularly enlarged, hard liver in an alcoholic. individual 
is generally the result of cirrhosis. The occurrence of haunatemesis, enlarge- 
ment of the spleen or slight jaundice makes the diagnosis still more probable. 
The enlarged hard liver, which is produced by chronic venous congestion m 
heart failure, may be difficult to distinguish from cirrhosis if the patient u 
seen when the heart is no longer failing. A history of heart failure with jmm 
in the hepatic region and any evidence of existing heart disease point to 

nSfSgoM. from syphilis and from malignant disease of the liver is 

discussed elsewhere (p. 748). ... , 

Splenic amomia with hmmatemesis can be distmguisho . ‘ 

bv the much greater enlargement of the spleen and the prese , 
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penia. It must, however, be remembered that cirrhosis of the liver almost 
always develops sooner or later in untreated splenic anaemia. 

The symptoms in the last stages are often indistinguishable from those 
of uraemia, and the diagnosis may be very difficult in the absence of a full 
history. But a much increased blood urea with high blood pressure, albumin- 
uric retinitis or the presence of a large quantity of albumin with casts in the 
urine would prove that uraemia is present. 

Prognosis. — If an individual with cirrhosis permanently gives up 
alcohol in the pre-ascitic stage, there is a good chance that the disease will 
not progress and that his symptoms will disappear. Even the damage 
done to the liver can be repaired to some extent by hyperplasia of its cells 
a large liver being therefore a favourable sign, and the danger of hsemate 
mesis, together with the other ill-effects of portal congestion, may be over- 
come by a sufficient development of the anastomoses between the portal 
and general venous systems. 

Much, therefore, depends upon the patient’s character, as, if he is unable 
to control his desire for alcohol, the disease is certain to advance to a fatal 
issue. The younger the patient the more chance there is for functional 
compensation to occur, but the prognosis iB always bad in children. How- 
ever completely latent the disease may become, much of the damage to the 
liver is of course permanent, and the patient’s power of resisting acute 
infections and all other diseases is materially reduced. 

Fever is a serious symptom, as it indicates rapid advance of the disease 
or the presence of some complication. When the patient becomes drowsy 
death is almost certain to follow rapidly, but I have seen complete restora- 
tion to health occur in a semi-comatose, tremulous, apparently moribund 
man, who had drunk champagne in great excess for many years, but became 
completely teetotal after recovery from the acute illness. 

In rare cases the disease runs a subacute course, death occurring within a 
few months of the onset of symptoms. Such cases are most frequent in 
comparatively young adults who are heavy drinkers. The liver is painful 
and tender, fever is present, emaciation is rapid, and multiple haemorrhages 
are likely to occur. Such cases, however, are really examples of subacute 
necrosis of the liver. 

Treatment. — Alcohol must be absolutely prohibited for the rest of the 
patient’s life, and no mediqine containing alcohol should be prescribed. Gurries, 
pickles, ginger, all highly-seasoned food, vinegar, mustard, pepper, high game 
and ripe cheese must be permanently avoided. 

Apart from these restrictions the diet in the early stages should be that 
' required for the treatment of the associated chronic gastritis. In the late 
stage, when symptoms of hepatic insufficiency are present, the diet should 
consist entirely of milk, milk foods, vegetable purees and fruit, and even 
when improvement occurs very little animal food should be given. A quarter 
of a pound of dextrose in a pint of lemonade or other fruit drink should be 
given daily. 

The bowels should be kept regular by means of Epsom salts. No other 
drugs are required in uncomplicated cases. The treatment of the gastritis, 
ascites and hsematemesis is considered elsewhere. Recurrent severe haemor- 
rhage can sometimes be controlled by direct injection of varicose oesophageal 
veins with solerosing fluid through an oesophagoscope. 
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The regular life led at a spa, such as Harrogate combined rc-iiii f 

a mild aperient water, is offcei very beneficial ° nCd ™ fch tLe 080 of 

The treatment of the drowsy toxsemic condition of the late sta"c is the 
same as that of subacute hepatic necrosis (p. 727). ° C 55 tbc 

ELEMOCHROMATOSIS 

Synonyms.— Pigmentary Cirrhosis ; Bronzed Diabetes. 

/Etiology and Pathology. — Hemochromatosis is a very rare disease 
m which large quantities of haemosiderin, an iron-containing pigment are 
deposited in various parts of the body, especially the liver, upper abdominal 
lymph glands, pancreas, suprarenal glands and skin, but very little in the 
kidneys and spleen. The deposition of pigment is associated with ordinary 
multilobular cirrhosis of the liver and cirrhosis of the pancreas, and the latter, 
by involving the islands of Langerhans, may give rise to diabetes mellitus! 
It occurs in about 7 per'cent. of cases of cirrhosis of the liver in males and 
hardly ever in females. There is no excessive haemolysis. The quantity of 
iron deposited is much greater than in haemolytic anaemias, in which the excess 
of iron is chiefly in the liver and kidneys, whereas in haemochromatosis it is 
chiefly in the liver, pancreas and abdominal glands, to which it passes from 
the liver and pancreas. 

The disease is extremely chronic. In advanced cases 30 grm. of iron may 
be deposited in the body compared with the normal of 0-3 grm. As the 
ordinary daily intake of iron in the food i B about 10 mgrms. it would take 3000 
days to accumulate, even if no iron were ever excreted. There muBt clearly 
be a failure in the elimination of iron, but it is unknown whether this is 
primary or the result of excessive deposition. Possibly the liver cells arc 
affected by an unknown toxin responsible for the disease in such a way 
that they become incapable of dealing with the iron which comes to them in 
the food, which is consequently deposited in the cells of the liver and other 
organs as hsemosiderin. It is, however, equally likely that the cirrhosis of 
the liver, like that of the pancreas and lymphatic glands, is secondary to the 
excessive deposit of iron pigment, which in any case must aggravate the 
cirrhosis. In support of this theory is the observation that a patient of mine 
with aplastic antenna developed typical h£cmochromnto3is in the course of 
seven years, during which he received 270 transfusions. 

Primary carcinoma of the liver occurs in bannochromatosia somewhat 
more frequently than in simple cirrhosis of the liver. 

Symptoms. — The symptoms are those of cirrhosis and diabetes associated 
with pigmentation. The liver and spleen becone progressively larger. 
Ascites may occur and the subcutaneous veins are sometimes enlarged, llie 
skin is generally pigmented a slaty colour, especially in the exposed parts ot 
the body. The lesion of the suprarenal cortex may give rise to symptom 
of Addison’s disease, the pigmentation of the skin bcing somedincs duc o 
melanin and not to htemosiderin, and pigmentation of the I>»ccnl 
membrane may occur. In the rare cases m which no pigmentation ispre..nt 
a diagnosis can be made only after death. In most cases sy mp * ■ . 

diabetes with acidosis appear suddenly, but they may be a -.on - 

Diagnosis. — The disease can be diagnosed with certain , tt . i : / 
pigmentation, diabetes and cirrhosis arc associated together. 


When two 
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of these conditions are present alone, a definite diagnosis is impossible. 
It can, however, be made with a considerable degree of probability if well- 
marked bronzing is associated with cirrhosis, even in the absence of diabetes. 
In doubtful cases biopsy of a pigmented area of skin settles the diagnosis. 

Prognosis. — So- long as no diabetes is present the prognosis is not worse 
than that of uncomplicated cirrhosis, but the onset of diabetes is always 
a very grave event. With insulin, however, a normal life can generally be 
led for several years, death being finally caused by the cirrhosis. 

Treatment. — The treatment is that of cirrhosis and diabetes. The latter 
requires large doses of insulin, with the aid of which the diet can be balanced 
without special difficulty. 


AMCEBIC HEPATITIS AND HEPATIC ABSCESS 

^Etiology. — Amoebic hepatitis is very rare before the age of 20 and is 
most common in the third and fourth decades. Amoebic hepatitis and amoebic 
abscess of the liver are invariably secondary to amoebic dysentery (vide p. 288); 
In almost all fatal cases there is a history of dysentery or amoebic ulcers or 
scars of ulcers are found in the large intestine. The patient has had dysentery 
in the past or is still suffering from it in about 75 per cent, of acute and 
subacute cases, and in an additional 15 per cent, there is a history of diarrhoea, 
which was doubtless a mild form of amoebic dysentery. In the remaining 
cases amoebic ulcers had probably been present in the caecum or ascending 
colon, situations in which they do not necessarily give rise to any symptoms. 
Dysentery may precede the development of an abscess by months or even 
years — in two of my cases by 16 and 24 years respectively. When hepatitis 
develops during an attack of dysentery, the latter generally becomes less 
severe as the inflammation in the liver progresses. 

The geographical distribution of the disease is identical with that of 
amoebic dysentery, but as it may develop in chronic cases and long after 
the onset of dysentery, it is not uncommon, especially in the chronic form, 
among individuals who have returned to Europe from the tropics. Chronic 
alcoholism is an important predisposing cause. 

Pathology. — The amoebae, which collect in the thrombosed veins at 
the base of dysenteric ulcers, pass to the liver by the portal vein. Nothing 
more is known as to the pathology of non-suppurative amoebic hepatitis, as 
death does not occur unless an abscess forms, but the hepatic insufficiency, 
which is always found to be present by appropriate tests, indicates that the 
infection is widespread and uniform through the liver. An abscess forms 
if a local accumulation of amoebae gives rise to thrombosis in a portal radicle. 
The circulation is obstructed and necrosis of the surrounding tissue occurs ; 
at the same time pus is secreted as a result of the irritant action of the amoebae 
on the liver tissue. The wall of the abscess is at first formed by necrotic 
liver tissue, but the cavity gradually, becomes limited by a fibrous capsule 
produced by the inflammatory reaction. In 70 per cent, of cases a single 
abscess is present, in nearly half of the others there are 2 abscesses, in a 
quarter there are 3, and in the remainder there are 4 or more. A single abscess 
is found five times as often in the right as in the left lobe. 

The abscess contains necrosed liver cells, leucocytes, red corpuscles, 
24 
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fat droplets, and generally amoeba, but no bacteria. In chronic ca«es all 
the amrebffl may have died, but they can still be found in the material obtained 
by scraping the wall of the abscess. In rare cases an amoebic abscess becomes 
spontaneously sterile, and its dried remains have been found at a post-mortem 
examination years afterwards When an hepatic abscess reaches the surface 
adhesions form between the liver and the adjoining structures, so that the 
contents of the abscess may burst into the lung, stomach or bowel, or open 
externally without infecting the serous cavities. 1 


Acute and Subacute Amcsbic Hepatitis and Hepatio Abscess 

Symptoms. About one-tenth of the cases of acute amoebic hepatitis 
occurring in India are of a fulminating type, in which the whole liver is 
riddled with small collections of pus with no fibrous tissue separating them 
from the surrounding liver substance — a condition which rarely, if ever, 
occurs outside the endemic areas. The liver rapidly increases in size ; it is 
very painful and extremely tender. Slight jaundice may be present. The 
temperature is high with rapid remissions, the rise being often accom- 
panied by rigors and the fall by copious sweating. Death generally occurs 
between 6 and 18 days from the onset of symptoms. 

As most patients with subacute amoebic hepatitis recover completely with 
injections of emetine, it is clear that in the early stages no suppuration is 
present. Discomfort and a sense of weight are felt in the right hypochondrium 
in the slighter cases, but in the more severe ones the pain may be so great 
that the patient is hardly able to move, and be is often unable to lie on 
his left side owing to the dragging pain caused by the change of position. 
Pain may also be referred to the right shoulder and occasionally to the 
right arm, especially when the upper part of the liver is involved. The liver 
is enlarged and tender, but the rigidity of the abdominul muscles may be so 
great that it is impossible to feel its edge. Pressure exerted on the lower 
part of the right thorax, with one band behind and the other in front, gives 
rise to pain. Slight jaundice is occasionally present in the severer cases. 
The appetite is impaired or lost, and the patient .rapidly becomes weak and 

emaciated. . 

The temperature is generally remittent, varying between JOO m the 
morning and 103° or 104° in the evening. In severe cases it remains high 
with only small remissions, but in more chronic cases, especially when the 
abscess bulges through the capsule of the liver and the tension within its 
cavity consequently falls, there is less fever. It may then be low, continued 
or relapsing, and may finally disappear. Copious sweating is common in 
the more severe cases. Moderate leucocytosis is always present, and ti c 
proportion of polymorphonuclear cells is considerably increased, especm \ 
when actual suppuration has occurred. If the percentage is Jess than <0, 

simple hepatitis, and not an abscess, is probably present. 

The upper part of the liver is most frequently involved, and the main 
increase ^dullness is then in the upward direction, but the lower border is 
also abnormally low. The lower ribs bulge, and the intercostal spaces beco 
wider ; the edges of the ribs become less clearly defined and the skin my 
be ccdematous even in acute hepatitis without suppur • . nn ,: r Jj 

stage the breath-sounds become feeble and the percus.. >•- P' 
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at the right base ; the X-rays show that the right side of the diaphragm is 
abnormally high, and when suppuration occurs its movements are diminished 
and finally cease completely. If the diaphragm is perforated by an abscess 
of the liver, a pulmonary abscess, or less frequently an empyema, develops. In 
the former case large quantities of thick reddish pus are expectorated, and, 
if emetine is given, rapid recovery generally results. 

An abscess in the anterior and lower part of the right lobe produces a 
tender tumour in the right side of the epigastrium, the lower ribs become 
prominent, and the lower border of the liver can either be felt or is found 
by percussion to be displaced downwards. A rub may be heard when an 
abscess reaches the surface of the liver, but it disappears on the formation 
of adhesions with the anterior abdominal wall. In advanced cases the skin 
becomes cedcraatous, fluctuation is present, and the abscess may open 
externally just below the costal margin. Less frequently the abscess reaches 
the under surface of the liver, when it may rupture into the duodenum or 
hepatic flexure. Pus is then passed by rectum, and the tumour suddenly 
diminishes in size. The general condition of the patient immediately im- 
proves, the temperature falls, and spontaneous recovery may follow. 

An abscess in the left lobe of the liver generally gives rise to a tender 
tumour in the epigastrium. An abscess bulging from the lower or upper 
surface of the left lobe is less easily diagnosed ; it may escape recognition 
till it ruptures respectively into the stomach, when the characteristic thick 
reddish pus is vomited, or into the left lung or pericardium. 

In some cases the X-rays show a localised increased density in the hepatic 
shadow, especially if the abscess is in the left lobe or if it is large and sur- 
rounded by a thick fibrous capsule. Localised subdiaphragmatic, subhepatic 
and retroperitoneal abscesses are uncommon complications, and general 
peritonitis rarely develops. 

Diagnosis. — The possibility of amcebic hepatitis or hepatic abscess 
should be considered whenever an individual, who has been in the East, 
is suffering from progressive deterioration in health with more or less pyrexia, 
especially if the latter is remittent and accompanied by chills and sweats, 
and if obscure abdominal symptoms are present. 

Subacute amoebic hepatitis is most commonly confused with malaria ; but 
the rise of temperature in hepatitis is generally in the evening instead of during 
the day, and the liver is enlarged out of proportion to the spleen instead of 
vice versa, Ieucocytosis is present with a relative increase of polymorpho- 
nuclear cells and only 2 to 4 per cent, large mononuclear cells in contrast 
with the normal or subnormal count with 15 to 20 per cent, large mono- 
nuclear cells found in malaria ; the malarial parasite cannot be found in 
the blood, and the injection of emetine is followed by improvement, whilst 
quinine fails to influence the pyrexia. 

A localised tumour in the liver in a man who has been exposed to amoebic 
infection is generally an abscess and more probably amoebic than a sup- 
purating hydatid cyst. It is elastic or fluctuating, unlike the hard solid 
tumour formed by a gumma and a growth. 

Prognosis. — Until 1907 hepatic abscess was the second commonest 
cause of death in the British Army in India, but the incidence of the disease 
has become much smaller since amoebic dysentery has been treated by emetine 
injections, and the mortality has been greatly reduced since the necessity 
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Sf. °^“ ati . on h l s . become comparatively rare owing to the frequency with 
which treatment is instituted m the pre-suppuratire stage. Its incidence in 
Great Britain rose considerably after the War of 1914-1918, and it is likely to 
be still higher after the second world war. ^ 

Treatment.— In acute hepatitis without suppuration very rapid im- 
provement follows the subcutaneous injection of 1 grain emetine hydro* 
chloride on 12 or more consecutive days ; the hepatic tenderness diminishes 
within 8 hours of the first injection, and the temperature may fall to normal 
in 24 hours. As there are no definite signs which distinguish acute hepatitis 
without suppuration from hepatic abscess unless a definite tumour is present, 
no local ^treatment should be adopted until emetine injections have been 
given daily for a week without producing any improvement. Even a small 
abscess may be completely absorbed without aspiration after the nrambre in 
its walls have been lolled by subcutaneous injections of emetine. 

The most satisfactory treatment of an abscess is evacuation by aspira- 
tion, emetine being injected subcutaneously in order to kill the amoeba; in 
the abscess wall and in any ulcers which are still present in the colon. If 
the pus reaccumulates, a grain of emetine hydrochloride dissolved in a fluid 
ounce of water should be injected into the abscess cavity after it has been 
aspirated. The results with this treatment are so successful that the open 
operation, which is frequently followed by prolonged convalescence or death 
from secondary infection, is required only in the comparatively rare cases, 
in which the situation of the abscess cannot be determined, or recovery is 
delayed and bacteriological examination of the pus obtained by aspiration 
shows that the abscess already contains pyogenic bacteria. When an abscess 
has been opened or has ruptured into the lung, stomach or bowel, sub- 
cutaneous emetine injections should bo continued until the temperature has 
remained normal for a week. 

Chronic Amcebio Hepatitis 

Amoebic dysentery is almost always associated with hepatic insufficiency 
as demonstrated by the lcevulose test, although in a large majority of cases 
there is no sign of hepatic disorder. As acute and subacute hepatitis and 
hepatic abscess are common complications of amoebic dysentery, it seems 
reasonable to assume that the functional deficiency of the liver in these cases 
is caused by a mild and latent form of amrebic hepatitis. 

Symptoms.— It is not uncommon to find hepatic insufficiency in patients 
complaining of unfitness since returning from a country in which nmmbjc 
dysentery is endemic. Some have had definite dysentery, but others Irnye 
had nothing more than a few attacks of diarrhoea, and occasionally they ha\c 

never had intestinal symptoms of any kind. .. . . , ••• 

The patient complains of general unfitness and is easily fatigued Very 
often he rightly describes himself ns liverish. He generally suffers from ft 
constant ache over the liver. His appetite is poor, and he ms pale i and sallow 
though generally not amende, and true jaundice is ™ 

is no rivrexia and the leucocyte count is normal. The whole of the expend 
surface 7 of the liver is tender, aud the lower border is oft on more ^ 
palpable than normal, but there is little or no cnJargement Ainm^c cys^ 
are very rarely found in the stools, but m a small proportion of ca.cs, 
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spite of the absence of intestinal symptoms, the sigmoidoscope has revealed 
the presence of small but typical amoebic ulcers — raised red spots with a 
necrotic centre on a normal pink mucous membrane, very closely resembling 
boils on the skin. Not infrequently the caecum and ascending colon are 
tender, and the stools may contain traces of occult blood, presumably the 
result of chronic amoebic typhlitis. 

Diagnosis and Treatment. — The diagnosis is quickly confirmed by the 
result of treatment. The injection of 1 grain of emetine hydrochloride every 
night for twelve nights results in the disappearance of all symptoms, and the 
laevulose test shows that there is no longer any hepatic insufficiency. In 
one case, for example, the rise in the blood sugar was 55 mgrm. per 100 c.c. 
one hour after taking 50 g. of lsevulose and in two hours it had only fallen 
25 mgrm. ; after treatment the one-hour rise was 6 mgrm. per 100 c.c., and in 
two hours the blood sugar was the same as before the laevulose had been 
taken. Further courses of six or more injections should be given 3, 6 and 12 
months later in order to prevent recurrence. 


SYPHILIS OF THE LIVER 
Congenital Syphilis (Pericellular Cirrhosis) 

Etiology and Pathology. — The liver is affected in 50 per cent, of 
infants with congenital syphilis. This great frequency is probably due to 
the Spirochcela pallida passing through the placenta and the umbilical vein 
direct to the foetal liver, which is the first organ it reaches, and which is 
consequently found to contain it in larger numbers than any other organ. 

Congenital syphilis produces diffuse changes in the liver very different 
from the focal lesions of acquired syphilis, except in rare cases occurring in 
later childhood, in which caseous gummata are found. The liver is smooth 
and uniformly enlarged and is firmer and paler than normal. The changes 
are due to pericellular cirrhosis, the result of diffuse infiltration with embryonic 
connective-tissue cells between the individual liver cells. These may be 
associated with small collections of round cells, or miliary gummata, which 
resemble tubercles when seen by the naked eye. 

The spleen is generally enlarged and hard. Diffuse small-celled infiltra- 
tion or fibrosis may be found in the kidneys, pancreas, testes, suprarenal 
glands and lungs. 

Symptoms. — Symptoms pointing to disease of the liver are not often 
present in infants with congenital syphilis, but on examination the liver 
and Bpleen are found to be enlarged and abnormally firm. The liver normally 
extends farther down in young children than in adults owing to its relatively 
larger size and the more horizontal position of the ribs. Only definite enlarge- 
ment and abnormal hardness of the liver can, therefore, be regarded as im- 
portant in the absence of other evidence of congenital syphilis. Jaundice is 
rare ; it may be present from birth or, less frequently, it develops a few 
weeks later. 

Diagnosis. — The diagnosis is generally easy owmg to the well-marked 
signs of congenital syphilis present in other parts of the body together with a 
positive Wassermann reaction. In the absence of such signs the diagnosis 
must be made from rickets, tuberculosis and gastro-intestinal infection, and, 
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from the other more common causes ° f 5ctcras 

inf a nt 0S It°f fu?® P ro & os ! s depends upon the general condition of the 

?•“ ! l °u rabIe ? - de ayed con g enifcal syphilis than in acquired 
syphilis owing to the changes being generally more widespread. 9 

treatment. The treatment is that of congenital syphilis. 


Acquired Syphilis 

1. Secondary Syphilis . — Jaundice formerly occurred in about 1 per cent, 
of cases of syphilis at the same time as the roseola and enlargement of glands 
but it is now almost unknown. Rapid recovery generally followed treatment 
with mercury, but occasionally death occurred from acute hepatic necrosis. 
It must, of course, be distinguished from the jaundice following treatment with 
organic arsenical preparations (p. 223). 

2. Tertiary syphilis.— /Etiology.— Gumraata of the liver are found in 
only 0-3 per cent, of autopsies ; but in more than half of the cases in which 
other active syphilitic lesions are found the liver is affected. 

Syphilis affects the liver three times as frequently in men as in women. 
The disease is generally discovered between 10 and 20 years after infection, but 
in rare instances it has occurred within a year. 

Pathology.— In the early stages a mass of pink Byphilitic granulation- 
tissue, sharply separated from the healthy liver, is found ; necrosis soon 
occurs in the centre, which becomes yellowish-white. The caseous mass is 
later surrounded by a fibrous capsule ; as this contracts, the liver becomes 
more and more deformed. The capsule of the liver in the neighbourhood 
of a gumma is thickened, and adhesions often develop between it and the 
adjacent organs, the diaphragm and anterior abdominal wall. Unless they 
are very large, gummata, which are generally multiple, are slowly absorbed 
till they may finally be represented by nothing more than scars, from which 
fibrous tissue radiates into the capsule. Much less often a large part of the 
liver is diffusely infiltrated. Gummata are often associated with some degree 
of diffuse syphilitic hepatitis, which produces cirrhotic changes in long- 
standing cases, especially if the pntient is alcoholic or has been treated with 
arsphenamine derivatives. 

Symptoms. — Gummata and cicatrices are sometimes found after death 
without having led to any symptoms. The nature of the symptoms they 
produce depends upon the size, extent nud position of the lesions. Before 
any localising symptoms appear the patient may complain of general ill- 
health, which is often associated with gastro-intestmal symptoms. I he 
first symptom pointing to disease of the liver is generally pain in the right 
hvpochondrium, the result of perihepatitis over a gumma. The pain may 
mrlinfo to the rkht shoulder and is sometimes associated with local tenderness. 


radiate to the right shoulder and L. .... , 

Irregularities on the anterior surface of the liver produced by gummata 
and by the contraction of cicatrices are easily palpable. The diagnosis 
from malignant disease can be made by the presence of a positnre JVaa»er- 
rnn.f;™ .n«d tho mind disannoarance of a gumma with anti-syphilitic 

common in malignant 


mann reaction and the rapid disappearance 
treatment ; jaundice and ascites arc much more 
disease, in which the constitutional symptoms arc generally more seitrc, 
and there may be evidence of a primary growth in some ot ler fi ik 


In 
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hyatid disease the liver is smooth apart from the ttunonr itself, but in 
syphilis it is often irregular, owing to the contraction of cicatrices. The 
presence of eosinophilia points to hydatid disease. A gumma near the 
gall-bladder or in the left lobe of the liver may simulate a growth of the 
gall-bladder or of the stomach respectively. 

Irregular fever sometimes occurs, disappearing with anti-syphilitic treat- 
ment. In rare cases an infected gumma may break down, when the 
symptoms and sequelae do not differ from those of other forms of hepatic 
abscess. 

Jaundice is infrequent in syphilis of the liver, but it is occasionally pro- 
duced by the pressure of a gumma or of a syphilitic cicatrix ; in very rare 
cases this is associated with attacks of pain indistinguishable from biliary 
colic due to gall-stones. 

Ascites is uncommon, and I have seen only one case in which it was 
severe and recurred rapidly after paracentesis. It may result from pressure 
of gummata or cicatrices on the intrahepatic branches of the portal vein or 
less frequently on the vein itself in the portal fissure, in which cases throm- 
bosis is likely to occur. 

When a gummatous liver is associated with lardaceous disease, the 
clinical aspects of the latter may be so prominent that the presence of a 
gumma is overlooked. The liver and the spleen are enlarged, ascites and 
oedema are present, and the urine contains albumin and casts. 

Diagnosis. — The possibility of syphilis should always be remembered in 
obscure hepatic disorders. Apart from a history of infection and the presence 
of other syphilitic lesions, the Wassermann reaction should always be tested 
in doubtful cases. As, however, infection with syphilis does not prove that 
every lesion present is syphilitic, the final proof of the nature of the disease 
is obtained only if great improvement or complete recovery results from 
anti-syphilitic treatment. The diagnosis from cirrhosis of the liver is 
suggested by the greater irregularity in the enlargement of the liver. 
Haematemesis, dilated veins on the abdominal wall, jaundice and symptoms 
of gastritis and hepatic insufficiency are much more common in cirrhosis, 
and the nutrition suffers at an earlier stage. 

Prognosis. — The prognosis of syphilitic lesions of the liver is good if 
treatment is actively carried out at an early stage. In the rare cases in 
which the symptoms are due to pressure exerted by cicatrices and not by 
gummata little or no improvement can occur. 

Treatment. — As soon as the possibility of syphilis is recognised, large 
doses of iodide should be given. Ill results rarely follow the administration 
of as much as 40 grains of sodium iodide every 6 hours ; a patient is more 
likely to suffer from iodism if the dose is gradually increased from a small 
quantity than if full doses are given at once. Mercury should also be given, 
but no organic arsenical preparation because of the danger of hepatic necrosis 
occurring as a result of its action on the already damaged liver cells. 


HYDATID OF THE LIVER 

^Etiology and Pathology. — Hydatic disease is caused by swallowing 
the ova of the echinococcus or hydatid worm (p. 338). The infection generally 
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Th^ S J TOm cMt3il ood, even when the disease is not; recognised till middle lifo 
The ova are conveyed by the fingers of a child playing with a do * tZ 
paws or muzzle of which have been contaminated with infected feces ~ I n ’ 

S® evcr .’ rcsu \ ts from contaminated water or uncooked ve*c- 

tables. Ihe disease is most common in Iceland and in parts of Austraiii 
and Lew Zealand, where with a population of H millions there arc 150 000 
dogs of which about a third are spreading myriads of hydatid eggs about the 
country homesteads every day. It also occurs in England, but is very rare 
m North America. 1 

When the egg3 are swallowed, the embryos set free by digestion of the 
egg-shell pass through the walls of the stomach or small intestine into the 
radicles of the portal vein, by which they reach the liver, where they arc 
generally arrested. The embryo now forms a small cyst, with an internal, 
nucleated, protoplasmic layer (the endocyst) and an external " cuticular 
membrane.” The reaction in the surrounding tissues results in the formation 
of a fibrous capsule. After a time a dozen or more buds project from the 
endocyst, and develop into daughter cysts, identical in structure with the 
mother cyst ; these soon separate from the endocyst of the mother cyst and 
become free. 

The fluid in the cyst is clear or very slightly opalescent, with a specific 
gravity between T005 and TOIL It contains chlorides, phosphates, traces 
of sulphates and succinates, and some unknown toxic substances, but only 
occasionally traces of albumin or sugar. Booklets and less often hydatid 
heads may be found in the fluid. 

The liver is involved in 60 per cent, of cases of hydatid diseases in man. 
A single cyst is generally present, but there are occasionally multiple cysts, 
or sihgle ones may develop in more than one organ. 

Symptoms. — The patient remains in good health until the weight of the 
cyst, its pressure on surrounding parts, or the occurrence of a complication, 
such as rupture or suppuration, causes symptoms. A hydatid cyst of the 
liver may remain latent and be discovered only after death or in the course 
of a routine examination of the abdomen in a patient without abdominal 

symptoms. . . 

The increasing size of the liver may give rise to a sensation of weight and 
ful lness in the right hypochondrium, and pain may be felt in the right 
shoulder. I have only once seen jaundice caused by pressure on the bilc- 
ducts and once oedema of the legs and scrotum by pressure on the inferior 
vena cava, but never ascites by pressure on the portal vein though tins may 

occur in exceptional cases. „ 

A small cyst may rupture into the biliary passages : intense jaundice 
results, and tbe patient generally develops suppurative cholangitis. A large 
cyst may burst into the general peritoneal cavity, especially after a blow 
on the abdomen. Symptoms of an allergic character may result, especially 
severe urticaria, erythema and pruritus. Less frequently there maj be 
diarrhoea and vomiting, and dyspnoea, sometimes of an asthmatic character 
In rare cases convulsions, collapse and cardiac failure may occur and end 
fatally. Rupture into the stomach or intestines may lead to spontaneous 

Thf upper part of the right side of the abdomen and lower part of the 
thorax become prominent wnen the cyst is large. If the c)s - 
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front of the liver it becomes palpable in the hypogastrium. When it projects 
from the under surface, the liver is pushed forward and it may simulate a 
large gall-bladder or a renal tumour. A cyst near the convexity pushes the 
diaphragm upwards and may compress the lung and sim ulate a pleural 
effusion. In such cases the irregularity in the upper surface of the liver 
can be recognised with the X-rays. When deeply embedded in the liver, it 
produces a more general expansion and no local tumour is palpable. The 
tumour is generally tense and elastic. In rare oases, of which I have 
seen only two, percussion of the middle finger, when the left hand is placed 
flat over the cyst, produces a peculiar vibration — the hydatid thrill — which 
is pathognomonic. It is caused by the shaking within a lax mother cyst of 
loosely packed daughter cysts. 

Bacteria may invade the fibrous capsule and multiply between it and 
the cuticular membrane, with the result that the nutrition of the hydatid 
is impaired and the parasite dies. Its death results in a change in the 
cuticular membrane, which, when healthy, is impervious to bacteria and 
leucocytes, but now allows them to pass into the fluid, which acts as an 
excellent culture medium and gradually becomes filled with pus cells. 
Symptoms of hepatic abscess are present, and the abscess may finally rupture 
into the general peritoneal cavity, stomach or intestines. 

Diagnosis. — The discovery of a tumour of the liver should lead to a 
consideration of cancer, syphilis and hydatid cyBt. The general health is 
greatly affected in the first, comparatively little or not at all in the second 
and third. In cancer and syphilis the tumour is likely to be irregular and 
multiple ; in hydatid it is a uniform round swelling, and most frequently 
only one can be felt. The two former are hard and obviously solid, while 
the latter is elastic, and in rare cases the characteristic hydatid thrill can be 
felt. The Wassermann reaction is positive with a gumma and generally 
negative in the other diseases. Eosinophilia is frequent in hydatid, but in 
no other liver disease ; it was known to have been present for eleven years 
when a patient, who proved to have a hydatid of the liver, first consulted 
me. The proportion of eosinophil cells may be enormous. In the case of 
a boy of 18, in whom the cyst had grown very rapidly, they amounted to 
65 per cent, of 16,000 leucocytes per cubic millimetre ; the total and differ- 
ential counts fell to normal within 3 weeks of the removal of the cyst. I have 
seen two cases of very large tumours of the right suprarenal, which produced 
a rounded protuberance on the anterior aspect of the displaced liver, closely 
simulating a hydatid cyst ; the diagnosis was made more difficult by the 
presence of eosinophilia of 15 to 20 per cent. The intradermal injection of 
sterile hydatid fluid produces a positive cutaneous reaction in 90 per cent, 
of cases, and in one case of mine a pyrexial reaction lasting for three days. 
Once the skin has become sensitised it may remain so permanently in spite 
of removal of the cyst. The complement fixation and precipitin tests are 
less reliable. 

Prognosis. — A cyst may continue to grow for 20 or 30 years, but the 
possibility of suppuration or perforation is a constant danger. When it dies, 
the cuticular membrane folds on itself and may become calcified ; its contents 
dry up and form a mass containing gritty material. It can then cause no 
further trouble. 

Treatment. — In places where hydatid disease is common, dogs should 
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They should be treated periodically with the 


never be fed on raw offal. 
vermifuge, areeoline. 

Hydatid cysts were formerly treated by tapping, but such methods 
have now been completely superseded by an open operation, in w£cb the 
fluid is evacuated and as much of the cyst wall as possible is removed In 
some cases the Matter is very loosely attached and can be pulled out intact 
Ihe operation should be performed whenever a hydatid cyst is diagnosed 
even if it causes no symptoms, as there is always a danger of serious com- 
plications. 


CARCINOMA OF THE LIVER 

^Etiology and Pathology.— (a) Primary Gnowms.— Primary carci- 
noma of the liver is found only about once in each thousand autopsies, and 
primary sarcoma is considerably rarer. Primary carcinoma may be derived 
from the liver-cells (hepatoma) or, much less frequently, from the bile-duct 
cells (cholangioma) ; 90 per cent, of the former and 50 per cent, of the latter 
occur in cirrhotic livers. Primary cancer occurs in about 7 per cent, of 
patients with cirrhosis, the incidence being fifty times as great as among 
patients without cirrhosis. The incidence is very high in Dutch East Indies 
owing to the great frequency of non-alcoholic cirrhosis among the natives 
and to a special tendency of this form of cirrhosis to undergo malignant 
degeneration. Cirrhosis of the liver is a progressive lesion owing to the 
continuous action of the toxin, whereas in the fibrosis following subacute 
necrosis and infective hepatitis no further destruction of cells takes place 
after the original illness. Consequently the nodular hyperplasia of the latter 
never becomes malignant, whereas the progressive compensatory hyperplasia 
of the former may overstep the normal and take on the autonomous character 
of a new growth. 

Primary cancer of the liver readily invades the portal vein, along which 
it spreads in both directions from the point of entry, forming a tree-like cast 
of the affected part of the portal system. On section the growth-distended 
vessels give the appearance of a tumour of multicentric origin, and dis- 
semination to other parts of the liver often occurs through the portal system. 
In 40 per cent, of cases extrabepatic metastases are present. Spread by 
lymphatics may involve glands in the portal fissure, which press upon the 
portal vein and bile-ducts, as well as glands elsewhere in the abdomen and 
chest and malignant emboli may pass by the hepatic veins to the lungs. 
After death the cirrhosis is found to be universal and of long standing, whereas 
the carcinoma appears to be of recent origin. The liver contains numerous 
nodules of carcinoma, which often reach the surface, but arc never urobih- 
cated The symptoms may be indistinguishable from those of cirrhosis, the 
liver being normal in size or slightly enlarged. In the latter case, nodules 



ium ana muuuiou mo , 

lb ) Secondary Growths.— Secondary carcmoran of the liver is about 
thirty times as common as primary carcinoma ; it s ten times ns common a 
secondary sarcoma. It occurs most frequently after ti ic ngc c> ■ ‘ 

more common in women than men because it frequently fol o 
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of the breast and female genital organs, and is rare in carcinoma of the lip, 
mouth and tongue, which are much more common in men than women. 
The most common scat of the primary disease is the stomach, and then in 
order the colon, breast and uterus. Cancer of the gall-bladder, extrahepatic 
bile-ducts and the stomach may invade the liver by direct continuity. 

Symptoms. — The liver is almost always palpable, as it is enlarged and 
abnormally hard. It becomes progressively larger until it may be so 
enormous that it appears to fill the whole abdomen, the right lobe being 
generally most affected. It is irregular in shape, and individual nodules 
of growth are often depressed in the centre. Deposits may be felt at the 
umbilicus and in the falciform ligament near the linea alba. 

Persistent pain is generally felt in the right hypochondrium and in the 
back ; it may pass to the right shoulder and occasionally down the arm. 
It is in part due to stretching of the capsule of the liver, especially when it 
grows rapidly, but the most severe pain is due to perihepatitis, the presence 
of which can sometimes be confirmed by feeling and hearing a rub. Deep- 
seated growths may cause no pain throughout the illness. 

Progressive and persistent jaundice is present in 50 per cent, of cases 
owing to pressure on the main bile-ducts within the liver by the growth or on 
those in the portal fissure by glands. The fajees sometimes retain their colour, 
as the jaundice may be due to pressure on the intrahcpatic bile-ducts, one or 
more of which escape. 

Ascites develops in 50 per cent, of cases, generally as result of malignant 
peritonitis or perihepatitis. It may also be caused by pressure on the 
capillaries when the liver is extensively infiltrated with growth and by portal 
thrombosis following invasion of the portal vein. The fluid is generally 
serous, and when jaundice is present it is bile-stained. Extravasation of 
blood into a superficial nodule may cause it to be hremorrhagic. In rare 
cases it is chylous owing to obstruction of a main lymphatic, but more fre- 
quently it is chyliforra. Perforation of the organ primarily involved or 
infection without perforation may cause it to become purulent. (Edema 
of the ankles is present in the late stages as a result of toxoemia, hypoprotein- 
icmia and cardiac weakness. More widespread dropsy may be caused by 
pressure upon or thrombosis of the inferior vena cava or some other large vein. 

In the late stages the patient becomes rapidly weaker. The appetite 
is lost, and there is often a special distaste for meat. The body weight falls 
progressively, but occasionally the loss of weight due to the general emacia- 
tion is more than counterbalanced by the increase in weight of the liver 
and the accumulation of fluid in the abdomen. The skin is inelastic and 
sallow, and secondary anaemia develops. It is often possible to see the liver 
moving up and down with respiration through the wasted abdominal wall. 
Fever is often present, especially in rapidly advancing cases, quite apart 
from that caused by infection of the primary growth or of a necrotic secondary 
deposit. Suppurative cholangitis may be caused by the infection of obstructed 
ducts. 

The large liver and the ascites may push the diaphragm up and compress 
the bases of the lungs, which are then likely to become congested, but the 
main enlargement is always downwards. The growth may spread through 
the diaphragm and cause hiccough and cough ; pleurisy generally develops 
and often gives rise to a blood-stained effusion, but empyema is rare. 
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Finally the patient becomes somnolent and sometimes delirious Coma 
is generally present during the last day or two of life. Respiration becomes 

gradually more shallow, and death comes imperceptibly. 

Diagnosis.— A painful and irregular enlargement of tho liver is most 
frequently due to a growth, and the probability is increased if general 
symptoms of malignant disease are present. If there is evidence of a primary 
growth elsewhere or a growth has been removed by operation within the last 
five years, the diagnosis can be made with certainty. 

The tumour produced by cancer of the liver must be distinguished from 
one produced by syphilis and hydatid of the liver. The shape of the liver 
often helps in the diagnosis, and umbilication of a nodule is conclusive 
evidence of cancer. The general health is much more impaired and tho 
patient is generally older in cancer than in syphilis and hydatid disease. A 
history of syphilis or evidence of its effects in other parts of the body points 
to a gumma, and unless a primary growth is discovered the Wassermann 
reaction should always be tested. Whenever hydatid disease is possible, a 
differential blood count should be made, as eosinophilia is frequently present, 
but not in the other conditions. When there is much ascites it may be 
impossible to diagnose between cirrhosis and cancer, especially if the patient 
is slightly jaundiced. The abdomen should bo tapped so that the liver 
can be palpated ; the irregularities of the cirrhotic liver arc so much less 
marked than those in cancer that they are often not recognisable through the 
abdominal wall. The spleen is generally large in cirrhosis, but normal in size 
in cancer, and the liver is rarely very large in cirrhosis. Pain is generally 
much greater in cancer, and jaundice, when present, is more profound. 

In secondary cancer of the liver the primary disease is often latent, 
especially when it is situated in the stomach, colon, tail of the pancreas, 
prostate and lung. But when a thorough investigation fails to reveal a 
primary growth elsewhere in the body, if jaundice and ascites arc absent and 
.emaciation is slight, a single, rapidly growing tumour of the liver is more 
likely to be primary than secondary. 

Prognosis. — Cancer of the liver is always fatal. The course of primary 
cancer is very rapid, as it rarely lasts more than four months, and death 
may even occur within four weeks of the onset of symptoms. The 
duration of the illness in secondary carcinoma of tho liver depends upon 
the primary disease, death being often due to the latter. If the primary 
disease has been removed by operation or is latent, death may not occur 
for a year or even longer after the disease of the liver is discovered ; but 
most cases prove fatal within sis months. The disease generally advances 
steadily, but it may remain almost stationary for a time and then rapidly 
progress to a fatal issue. 

Treatment.' 



a growth 

ScmpTsbouUl be to 

part. Moreover, the presence of one or more small nodules in » the In . cr r docs 
not contra-indicate partial gastrectomy or colectomy for the ipnmary ’growth, 
ns tho operation may be followed by a period of a year or more of complete 

freedom from symptoms. .... • i 

The medical treatment of cancer of the liver is purely p * , 
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SUPPURATIVE PYLEPHLEBITIS 

by means of morphine the patient should be spared pain throughout the 
illnesSi An injection of morphine should be given whenever pain is felt, and 
the dose should be increased as the disease progresses and the patient 
becomes accustomed to the drug. With adequate dosage patients can be kept 
drowsy but free from pain and not unhappy to the end. The bowels should 
be kept regular by drugs, the dose of which generally requires to be increased 
as more morphine is given. The patient should be allowed to eat and drink 
exactly what he likes, and no restrictions should be made on account of the 
supposed indigestibility of certain articles of food, nor should large quantities 
of food be forced upon a patient who has no appetite. When the diagnosis 
has once been made with complete certainly, frequent examinations of the 
abdomen distress the patient without doing any good. 

Abthuk Hukst. 


DISEASES OP THE PORTAL VEIN 

NON-SUPPURATIVE PYLEPHLEBITIS AND PORTAL 
THROMBOSIS 

/Etiology and Pathology. — The stagnation of blood caused by cirrhosis 
of the liver accounts for about 30 per cent, of cases of portal thrombosis, 
but the latter is so rare that it occurs in only about 1| per cent, of cases of 
cirrhosis. Malignant disease of the liver, stomach or pancreas is the next 
most common cause ; invasion of the veins of the affected organ leads to 
thrombosis, which spreads to the portal vein. Syphilitic changes in the 
walls of the portal vein and non-suppurative pylephlebitis caused by spread 
of infection from neighbouring parts may cause thrombosis. 

Portal thrombosis may extend throughout the vein and its branches, 
but more frequently it is localised to the main trunk and one or more intra- 
hepatic branches or extrahepatic tributaries. 

Symptoms. — In the presence of cirrhosis of the liver or intra-abdominal 
growth, especially if ascites is present, there may be no indication that portal 
thrombosis has occurred. If, however, the patient is in comparatively good 
health, sudden occlusion of the portal vein may lead to the rapid develop- 
ment of ascites, haematemesis and melsena, and the spleen becomes enlarged. 
When the splenic vein is occluded, the splenic enlargement is rapid and con- 
siderable. When mesenteric veins are suddenly involved, haemorrhagic in- 
farction results and leads to intestinal paralysis with severe melsena and 
early death. 


SUPPURATIVE PYLEPHLEBITIS 

- /Etiology. — Suppurative pylephlebitis is almost always secondary to 
some intra-abdominal inflammatory disease, generally associated with the 
presence of pus under pressure. Acute appendicitis accounts for nearly half 
of the cases. 
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Pathology.— The veins leading from the source of infection to the liver 
together with the trunk and mtrahepatic branches of the hepatic vein, mar 
ail be involved, but the disease is generally less extensive and may be confined 
by firm clots to a part of the portal vein or one of its branches. The affected 
veins contain pus and broken-down blood clots. Their walls arc acutely 
inflamed and may give way, leading to the formation of abscesses. Thus a 
large abscess may develop in the mesentery or behind the pancreas. The 
liver is almost always involved by extension to the intrahepatic portal 
branches, or by secondary abscesses formed from infective emboli from the 
part of the vein primarily affected. Innumerable minute abscesses are 
present, many of which may coalesce to form a honey-combed appearance 
or large abscesses. Superficial abscesses may rupture and lead to general 
or local peritonitis, which may also result from the primary disease. The 
infection is generally caused by B. coli, streptococci or staphylococci, and 
very rarely by Bact. typhosum or dysenteries. 

Symptoms. — The onset is generally sudden, the Bymptoms due to the 
primary disease being complicated by the occurrence of a rigor or pain and 
tenderness over the liver. The clinical picture is eventually a composite 
one of the symptoms of the primary disease, sepsis, and liver disease, with 
the frequent addition before death of pneumonia, pulmonary abscesses, or 
empyema, generally on the right side. Evidence of portal obstruction is 
rarely present. The patient looks anxious and ill. He is sallow and in 
about half the cases is slightly jaundiced. Fever is continuous, intermittent 
or remittent, leucocytosis is present, and the pulse and respiration are rapid. 
Rigors with profuse sweating are common, especially in the early stages. 
Uniform enlargement of the liver occurs in about 60 per cent, of cases. Pain 
and tenderness are generally present, and a rub may be beard over the liver. 
The spleen is only occasionally enlarged. Vomiting is common and diarrhcea 
may occur. Blood cultures arc generally sterile. 

Diagnosis. — The development of a septic state with rigors and enlarge- 
ment and tenderness of the liver in a patient with appendicitis or other 
intra-abdominal disease is suggestive of suppurative pylephlebitis, but a 
correct diagnosis is rarely made. In amoebic abscess of the liver there is 



the liver.' A history of gall- - .... . 

cholangitis than in pylephlebitis, and jaundice appears earlier and is deeper. 
The diagnosis from a sab-diaphragmatic abscess secondary to appendicitis 
may be impossible, and the two may be present together. Acute infective endo- 
carditis with enlargement of the liver and spleen without cardiac murmurs 

closely simulates suppurative pylephlebitis. 

Prognosis and Treatment.— The disease is always fatal, and no treat- 
ment is of any avail. Arthur Hurst. 
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DISEASES OF THE GALL-BLADDER AND BILE-DUCTS 

CHOLECYSTITIS 

iEtiology and Pathology. — Cholecystitis results from infection of the 
gall-bladder, most frequently with B. coli, but also with Bad. typhosum and 
paratyphosus, streptococci and staphylococci. The mere presence of bacteria 
in the bile does not necessarily lead to cholecystitis, just as bacilluria may 
occur without causing pyelitis. The B. coli, which normally inhabits the 
colon and lower part of the ileum, might theoretically gain access to the 
gall-bladder by four different channels. 

(1) Typhoid bacilli pass from the intestines by the lacteals to the mesen- 
teric glands, from which they are conveyed by the lymphatics to the thoracic 
duct and thence into the general circulation, a typhoid septicaemia being 
thus produced. The bacilli are excreted from the blood in the bile by the 
liver and in the urine by the kidneys probably in every case, but cholecystitis 
and pyelitis develop in only a comparatively small proportion. There is no 
doubt that B. coli can pass through the healthy bowel wall, but under 
ordinary conditions it gets no farther than the lymphatic glands, which act as 
a very efficient filter, and there is no evidence that cholecystitis is ever 
preceded by a B. coli septicaemia. Even in ulcerative colitis, in which the 
inflamed and ulcerated mucous membrane of the colon might be expected to 
permit the easy passage of bacteria into the general circulation, neither 
septicaemia nor cholecystitis occurs. 

(2) The portal vein would seem a likely channel for the passage of B. 
coli to the liver and thence in the bile to the gall-bladder without gaining 
access to the general circulation. But the portal blood is normally stenie and 
remains so even when the wall of the bowel is damaged, and bacteria injected 
into the portal vein of animals are not excreted in the bile. 

(3) It has been suggested that cholecystitis is the result of infection with 
strains of streptococci having a special affinity for the gall-bladder, which are 
conveyed to it by the cystic artery from infected teeth, tonsils and other foci 
But infection of the gall-bladder with streptococci is much less common 
than with B. coli, and later investigations have failed to confirm the 
experiments upon which this theory was based. 

(4:) Most cases of cholecystitis are probably due to an ascending infection 
from the duodenum. The duodenum is normally sterile, but in achlorhydria 
large numbers of B. coli and streptococci are often present. Achlorhydria 
is found in about 30 per cent, of cases of gall-stones. In the acute gastritis 
which occurs in food poisoning and influenza and other infections achlorhydria 
is generally present, although it is only likely to persist in association with 
chronic gastritis in individuals with constitutional hypochlorhydria. But 
observations after perforation of gastric and duodenal ulcers show that the 
stomach and duodenum are invaded by organisms ascending from the colon 
within a few hours of the appearance of the achlorhydria caused by sym- 
pathetic inhibition of secretion following the perforation. It is clear, therefore, 
that the duodenum may be infected during the temporary achlorhydria 
resulting from acute gastritis, and the infection may last sufficiently long for 
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ascending infection of the gall-bladder to occur. It is in fact not uncommon 
for patients with chrome cholecystitis to date their symptoms from an attack 
of food pwsomng or an acute infection, which may have been accompanied by 
achlorhydria, even if the gastric secretion when the patient comes under 
observation is normal. As acute gastritis is very common and few people 
pass through life without having one or more attacks, it is easy to understand 
why cholecystitis is such a common disorder. 

Infection of the gall-bladder first leads to inflammation of the mucous 
membrane, external appearance of the gall-bladder remaining normal. 
The inflammation subsequently spreads to the deeper tissues; 'the walls 
become thick and inelastic and the oystic lymphatic gland enlarged and 
inflamed. 

Cholecystitis may be acute, subacute or chronic from the onset. Acute 
and subacute cases may become chronic, and suppuration or gangrene may 
occur in a chronically inflamed gall-bladder if a stone becomes impacted in 
the mouth of the cystic duct. The contents may become purulent in tho 
course of an acute infection without gall-stones, but necrosis is very rare iu 
their absence. 


Acute Cholecystitis ; Empyema op the Gall-Bladder 

AEtiology and Pathogenesis. — Acute cholecystitis occurs in about 
1 per cent, of cases of typhoid and paratyphoid fever. Apart from this it is 
rare unless the cystic duct is obstructed by an impacted gall-stone. Bile is 
generally present in the gall-bladder only if the contents are examined within 
a few days of the onset. The wall is thickened and obviously inflamed, and 
the cystic lymphatic gland is enlarged. When the cholecystitis is secondary 
to an impacted gall-stone suppuration or gangrene is likely to occur. Sup- 
puration leads to empyema of the gall-bladder : if adhesions have previously 
formed as a result of chronic cholecystitis the empyema may rupture into 
the duodenum or colon ; otherwise localised or generalised peritonitis results. 
Necrosis may be localised or general. When localised it is generally secondary 
to ulceration at the neck of the gall-bladder following impaction of a stone ; 
rupture into the duodenum or the production of a local abscess common])’ 
follows. The whole wall of the gall-bladder may become gangrenous as a 
result of over-distension from obstruction of the cystic duct or less commonly 
of the common bile-duct, especiaUy in elderly people in whom the blood supply 
is deficient ; unless cholecystectomy is promptly performed, general peri- 
tonitis is then certain to develop. , , . . , . 

Symptoms.— Acute pain in the right hypochondrium is the most constant 

symptom. It often radiates to the angle of the right scapula and less fre- 
quently to the right shoulder. The gall-bladder may be felt as an extremely 
tender ^tumour, but more frequently the rigidity of the right rectus makes 
deep palpation impossible. Jaundice occurs only if there is a stone in the 
common ^bile-duct or the cholecystitis is part of a 6^1 mfcctaon of tlm 
bfliary passages. Pyrexia with polymorphonuclear leucocytes is alwajs 

?T °The defense musculairc often involves the right domc lLo f 
as well ns the right rectus, and signs of cedema and congca 
the right lung may be present. 
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In mild cases recovery takes place after a few days, but symptoms of 
chronic cholecystitis may develop at a later date. In suppurative or 
gangrenous cholecystitis fatal complications rapidly occur unless an early 
operation is performed. 

Treatment. — The patient should be kept strictly at rest with a lncto- 
vegetarian diet and the local application of heat. The effect of sulphonilamide 
should be tried {vide p. 17), but if suppuration or gangrene is suspected, an 
operation should be performed without delay. 

Chronic Cholecystitis 

Symptoms. — Chronic cholecystitis is a common cause of chronic 
dyspepsia. The patient complains of intractable indigestion of an 
irregular character, in striking contrast with the clock-like regularity of the 
pain in duodenal ulcer. The time of onset and the severity of the pain vary 
greatly from meal to meal and from day to day ; it sometimes begins immedi- 
ately after food, and at other times it may not come until two or three hours 
after a meal, or it may occur only in the early part of the night. It is 
unaffected or only incompletely relieved by taking food and by alkaliB. In 
most cases the patient complains of what he calls flatulence, but this is really 
only a sensation of fullness, which is not associated with increased fermenta- 
tion, and with eructation only when it gives rise to aerophagy by causing the 
patient to make repeated but futile efforts to belch in the hope of relieving 
his discomfort. 

Nausea is common. It may occur on waking, when it is sometimes 
associated with vertigo, cold sweats or headaches, in which case migraine may 
be simulated, though the headache is not unilateral. It may be relieved by 
breakfast, unless eggs are eaten, when it is often aggravated. It is sometimes 
followed by vomiting, which gives much less complete relief than in ulcer. 

Patients with ulcer generally lose all their pain in two or three days if put 
to bed on a strict diet, but improvement is less likely to follow in cholecystitis ; 
the dyspepsia may, however, rapidly improve if fried food and other indi- 
gestible fatty foods are prohibited. Constipation is generally present, but 
in some cases intermittent or continuous diarrhoea of a mild grade occurs, and 
in rare instances profuse, watery diarrhoea heralds the onset of an acute 
exacerbation. 

If attacks of biliary colic, whether of the abortive or acute variety, occur 
in association with symptoms of cholecystitis, gall-stones are probably present. 

The discomfort after meals is generally in the mid-epigastrium, but it 
often extends to the right and may be confined from its onset to the right 
hypochondrium. It is frequently associated with pain at the angle of the 
right scapula. 

Tenderness of the gall-bladder is the most characteristic sign of chole- 
cystitis. It is best elicited with the patient lying relaxed on his back ; the 
fingers are then pressed beneath the right costal margin in the region of the 
gall-bladder. The pain is much increased when the fingers are brought 
into still more intimate contact with the gall-bladder by deep inspiration, 
which is then sharply arrested, 1 The pain produced in this way is in striking 

1 This sign was first described by Naunyn in 1892, bnt is often incorrectly ascribed 
to Morphy who described it ten years later. 
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contrast with the absence of tenderness when deep pressure is exerted under 
-5 , Sftij tel °. r * short distance to the inner or outer side of the 

tb ° nght co ® tol “"8®, ^o«gh it is not uncommon for a 



The upper part of the right rectus abdominis muscle is often tender and 
rigid ; tenderness and rigidity of the lowest intercostal muscles may cause 
unpeded respiration and a stitch in the right side of the chest. Tcnderac-a 
is also sometimes present over the third to the tenth dorsal spines, the 
muscles to their immediate right and the end of the eleventh rib. 

In chronic cholecystitis there is generally no pyrexia, but occasionally 
the temperature rises to between 99° and 100° F. each evening or during 
exacerbations of the inflammation accompanied by more marked symptoms. 

The healthy gall-bladder can be visualised by cholecystography. The 
patient is given a fat-free meal at 6 p.m. the evening before the examination, 
and at 9 p.m. he very slowly drinks a solution of phenoltetraiodopktknlcin 
in half a pint of water. During the following hour be sips water, but after 
that no further food or drink is allowed until the first examination is made at 
the fifteenth hour. If the shadow is weak, another radiograph is taken at the 
eighteenth or twentieth hour. "When a sufficiently clear picture has been 
obtained, a fatty meal, consisting chiefly of buttered eggs, is taken. If the 
gall-bladder has not filled at the eighteenth hour, an ordinary meal is given 
followed in six hours by a fat-free meal and a repetition of the whole pro- 
cedure. Occasionally at the first examination the shadow of the gall-bladder 
is partially obscured by gas or undissolved dye in the conon ; in such cases 
a plain water enema should be given. The opaque dye is absorbed and 
excreted in the bile, in which it reaches the gall-bladder ; as no further meals 
are taken it remains there, and as a result of absorption of -njtlis of the water 
of the bile by the mucous membrane it becomes sufficiently concentrated 
to throw a shadow of the gall-bladder, which can be seen on the screen, 
and a cholecystograph can be taken. A normal gall-bladder gives a homo- 
geneous shadow with a regular outline ; it is not tender when directly 
palpated, and it is freely movable, being quite independent of the shadow 
of the duodenal bulb, which can be seen simultaneously by giving a small 
opaque meal. The normal gall-bladder is found to have contracted and 
evacuated the greater part of its contents an hour after the fatty meal. In 
simple cholecystitis the gall-bladder shadow is normal, but the visualised 
orean is found to be the Beat of the tenderness previously discovered m tho 
supposed position of the gall-bladder. Not infrequently the gall-bladder is 
found to be in an unusual position, and tenderness, which would not other- 
wise have been found, can then be elicited. If adhesions have formed, the 
outline may be deformed, remaining so even when contracted after * ■ 
meal and it may be impossible to separate the shadow of the gall-blad 
from’ that of the duodenal bulb. "When the mucous membrane is severe h 
damaged the shadow is either feeble or absent, though the latter is raw sin the 
absence of gallstones, and when the muscular wall is involved both filling an 

em fc g c^ 7 ch e Si k suspected, un attempt ehauM be ma de ,» 
obtain some of the contents of the gall-bladder for pathologic 
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A sterilised duodenal tube is swallowed up to the 23-inch mark first thing 
in the morning before the patient has had anything to eat or drink. The 
stomach is emptied and washed out with sterile water. The tube is then 
slowly paid out up to the 28|-inch mark, which allows sufficient length 
for the duodenum to be reached. Samples are aspirated every quarter 
of an hour until the comparatively abundant, acid, turbid and colourless 
fluid present in the stomach is replaced by the very small quantity of neutral 
or alkaline, clear and generally bile-stained fluid present in the duodenum. 
The pylorus is generally passed in less than half an hour, but if delay occurs 
the sphincter can be made to relax by the introduction of magnesium 
sulphate. The duodenum is washed out with sterile water, and 25 c.c. of 
a 25 per cent, solution of magnesium sulphate are injected through the 
tube. This causes the gall-bladder and the bile-ducts to contract and the 
sphincter of the common bile-duct to relax. An abundant flow of pure 
bile, first pale from the common bile-duct and then dark from the gall- 
bladder, rapidly appears ; this is aspirated, and the tube is withdrawn. 
In the absence of disease the gall-bladder bile never contains any pus cells, 
epithelial cells, pigment granules or cholesterol crystals, but often a little 
mucus ; it is generally sterile, but a few bacteria may be present if the duo- 
denum has not been sufficiently washed out, especially in cases of achlor- 
hydria, in which the duodenal contents generally swarm with bacteria. In 
cholecystitis the quantity of mucus is greater than normal, and degenerated 
columnar epithelial cells, pigment granules and, less frequently, pus cells 
are present ; the bile contains bacteria, most commonly an aberrant form 
of B. coli in jrare culture, and rarely streptococci or staphylococci. In 
two cases of mine Bact. lyphosum was isolated 23 and 10 years respectively 
after typhoid fever. The presence of a yellow liquid lipoid material in the 
gall-bladder contents suggests the presence of a strawberry gall-bladder. 
The combination of cholesterol crystals with pigment granules indicates the 
presence of gall-stones in 100 per cent, of cases. If large cholesterol crystals 
with the corners broken or rounded are found, gall-stones are almost certainly 
present, but small and perfect crystals are sometimes precipitated in the bile 
in the absence of stones. 

Treatment. — The majority of early cases of cholecystitis can be cured 
by medical treatment, and great improvement often occurs in very chronic 
cases. Sulphonamide drugs are excreted in the bile in a concentration suffi- 
cient for bacteriostatic effects as judged by the levels required for this purpose 
in the blood. They can sterilise the gall-bladder as well as the bile, as they 
were found in its wall when the drug was injected intravenously after ligature 
of the cystic duct. 1 

Biliary drainage should be stimulated by giving a concentrated solution 
of magnesium sulphate when the stomach is empty an hour before breakfast. 
The correct dose is the largest quantity the patient can take without producing 
diarrhoea when no other aperient is used. The salts cause the gall-bladder 
and bile-ducts to empty their contents into the duodenum through the 
relaxed sphincter of the common bile-duct. Half an ounce of olive oil should 
be taken three times a day half an hour before meals, as it has the same effect 
as magnesium sulphate on the gall-bladder. Bile salts are the most effective 


* Fide Davidson, L. S. P. (1944), Edin. Med . /., 51, 184. 
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of all stimulants of bile excretion and they also play an essential mrt in 
keeping cholesterol in solution. The sodium salt of dehvdrocholic acid 
( dehydrochohn _ ) should therefore be given three times a dav. 

There is no evidence that food containing cholesterol has any appreciable 
effect on the quantity of cholesterol in the blood or bile. Consequents a 
cholesterol-free diet cannot be regarded as a means of preventing gall-stones. 
s “ en > ^° w ^ ve 5> a , P afcl ent with cholecystitis is aware that the less digestible 
torms of fatty food cause indigestion, they should of course be avoided! 

If achlorhydria is present, gastric lavage should be practised in the hope 
that normal secretion will be restored. If this fail?, hydrochloric acid should 
be given before breakfast and with lunch and dinner, but not during a course 
of treatment with hexamine, as it makes it difficult to keep the urine alkaline. 
If liypercMorhydria is present, belladonna should be given in addition to 
the olive oil before meals. 

The only indication for surgery in chronic cholecystitis is the failure of 
medical treatment which has been thoroughly carried out for an adequate 
time. If it is likely that gall-stones are present, it is generally useless to delay 
operation. In all cases cholecystectomy should be performed in preference to 
cholecysfcostomy. 


GALL-STONES 


Synonym. — Cholelithiasis. 

/Etiology. — Clinically gall-stones occur about twice as frequently in 
women as in men, but they are found post mortem about five times moic 
often in women than men. They are very rare before the age of 15 ; 75 per 
cent, of clinical cases occur between 30 and 60, 40 to 45 being the most common 
age. The incidence is greatest post mortem about 20 years later. Gall- 
stones occur in about 25 per cent, of ell women and 7 per cent, of all men 
dying after the age of 25. 

Pathology. — [a) Infection. — Infection of the gall-bladder leads to 
cholecystitis. The agglutinated bacteria, precipitated mucus and cellular 
debris may form the nucleus of gall-stones if excess of cholesterol or bile- 
pigment is present in the bile, especially if the flow from the gall-bladder 
is less free than it should be. The nature and the path of infection have been 
discussed in connection with cholecystitis (p. 751). Stones may form very 
rapidly : 25 faceted cholesterol Btoncs, between ■j aud. £ inch in diameter, 
were removed from a suppurating gall-bladder in a patient of mine G8 days 
from the onset of an attack of typhoid fever ; B. typhosus was isolated m 
pure culture from the dus aud from the centre of the stones. ... 

When gall-stones Have once formed, the infection frequently dies out, 
and the bile, stones and wall of the gall-bladder may be sterile, though the 
latter still shows signs of old inflammation. In oilier cases the organisms 
commonlv found in cholecystitis are still present. . , 

(b) Excess of Cholesterol in the Mood and Bik.~Tbe majority of gall-stones 
contain a considerable proportion of cholesterol. Normal bo con an. 
cholesterol, which comes from endogenous and exogenous sources 1 he 
endogenous cholesterol is produced by the constant set 1 ' 11 } 1 ’ 

of tlie suprarenal glands, and by the periodic activity of the corp s - 
at each menstrual period. During pregnancy the corpus Iutcum products 
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a very large quantity of cholesterol, so that the percentage in the blood 
gradually increases to nearly double and that in the bile to four times the 
nonnal. The exogenous cholesterol comes from certain articles of diet ; 
it is abundantly present in eggs and to a less extent in cream, and in liver, 
kidney, sweetbread and brain. The importance of hypercholesterolemia in 
the pathogenesis of gall-stones has, however, been exaggerated. Accurate 
post-mortem statistics show that the greater incidence of gall-stones in females 
is not due to pregnancy, as the proportion of women with gall-stones who 
have borne children to those who have not is the same as the proportion 
among those who have no gall-stones. But there is no doubt that a bio- 
chemical factor must be present to explain the development of the large, 
solitary, pure cholesterol stones, which are occasionally found in perfectly 
healthy and sterile gall-bladders. Moreover, many patients with gall- 
stones have an instinctive distaste for eggs and animal fat of all kinds, which 
may date from childhood, and they know that such articles of diet are 
exceedingly likely to promote a “ bilious attack.” It is probable that some 
constitutional peculiarity in connection with cholesterol metabolism is an 
important predisposing cause of gall-stones ; this would explain why only a 
certain proportion of individuals develop stones tinder apparently similar 
conditions. 

(c) Biliary Stasis . — A stone is especially likely to form in the presence 
of infection and excess of cholesterol in the bile if biliary stasis is also present. 
In some cases there appears to be a congenital or acquired abnormality of 
the anatomical relations or of the neuro-museular mechanism of the bile 
channels, which impedes the evacuation of the bile ( vide p. 714). Deficient 
exercise also leads to biliary stasis. 

By examining sections of gall-stones it is generally possible to get some 
idea of the history of their formation. Thus the centre of most is white and 
consists of pure cholesterol ; only after the stone has reached a certain 
size is there as a rule any deposit of pigment and lime salts resulting from 
a period of infection. Then there may be a further layer of cholesterol 
caused by hypercholesterolemia, possibly the result of pregnancy ; then 
another stratum of pigment and lime salts may form, and so on. A pure 
cholesterol stone corresponds to a pure oxalic acid or uric acid stone in the 
kidney, and the presence of pigment and of lime salts corresponds to that of 
phosphates in a urinary stone. Pure pigment stones are always the result of 
infection, except in cases of acholuric jaundice, when they are secondary to 
excessive production of bile-pigment by haemolysis. 

Symptoms. — Gall-stones may be completely latent. More frequently 
their development is preceded and accompanied by continuons or inter- 
mittent dyspepsia. These "inaugural symptoms ” are sometimes referred to 
as gall-stone dyspepsia : they are really due to cholecystitis (pp. 752, 753) and 
not to the presence of stones. Abortive attacks of biliary colic may occur 
independently of or associated with gall-bladder dyspepsia. Typical attacks 
of severe colic are less frequent and are uncommon in the absence of previous 
symptoms. 

Many patients who suffer from gall-bladder dyspepsia and a few who have 
no such symptoms complain of short attacks of severe pain, which may occur 
at any t.imp. of the day or night without any obvious cause, such as an in- 
discretion in diet, although occasionally an attack is the direct sequel of a 
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i0Ume7 i a -, drivc in f motor - car on a had road, or violent exercise 
Attacks may occur daily or at long intervals, or there may be a scries do*e 

ln g fttK° U ?S ed b 7 l-°° S Bpe11 ° f freedom - The P atient may shiver during 
an attack, although his temperature never rises greatly and often does no? 

nse at all. When the para is acute, it is impossible to take a deep breath, the 
attempt producing a catch ” in the right side of the chest, which is very 
similar to that felt in pleurisy. J 

Attacks of biliary colic most frequently result from impaction of the 
stone in the neck of the gall-bladder close to or at its junction with the cystic 
duct. They often occur in the night. The attack begins with extremely 
sudden acute pain high in the epigastrium or in the region of the gall-bladder 
or both ; it may pass through to the angle of the right scapula. The violent 
pain is accompanied by great restlessness, in marked contrast with the 
motionless state of a patient with a perforated ulcer, acute appendicitis 
or coronary thrombosis. Some relief may be obtained by pressing upon the 
abdomen. The patient feels cold, but sweats profusely. Slight inspiratory 
distress is common, but the presence of definite dyspnoea or faintness, when 
the pain is high in the epigastrium or still more so if it is substcrnal, should 
raise the suspicion of coronary thrombosis as an alternative diagnosis. 
Nausea almost always occurs ; the presence of' vomiting generally indicates 
that the stone has passed from the gall-bladder into the cystic or common 
bile duct. Aerophagy is generally present. The pain commonly disappears 
with absolute suddenness. The sudden onset and sudden cessation are 


specially characteristic of gall-stone obstniction in the cystic duct. Tile 
temperature may rise a degree or two during the attack, and there may be 
a slight temporary leucocytosis. Constipation is complete. 

Jaundice occurs only when a stone reaches the common bile-duct. Re- 
peated attacks without jaundice are generally caused by a stone of some 
size becoming impacted in the neck of the gall-bladder. Repeated attacks 
with jaundice, which may be very evanescent and sometimes completely 
latent and only recognisable by the temporary presence of a positive van den 
Bergh reaction, indicate the passage of small stones down the cystic and 
common bile-ducts into the duodenum, numerous stones being generally 
still present in the gall-bladder. The slightest yellow tinge of the conjunctiva: 
or a trace of bile in the urine is strong evidence that an attack of pain of 
doubtful origin is due to gall-stones. 

If a small stone, having traversed the cystic duct and passed down the 
common bile-duct to reach the ampulla of Vater, remains there owing to 
the smallness of the lumen of the sphincter, a special group of symptoms 
appears. In two-thirds of the cases one or more stones are still present in the 
gall-bladder. A stone in the ampulla acts as a ball-valve causing intermittent 
attacks of colic with incomplete jaundice. Pain is rarely absent ; it is occasion- 
ally the only symptom. Vomiting is common in the attacks, which are 
accompanied by fever with chills or severe rigors m 50 per cent, of cases. 
The jaundice is rarely complete and persistent ; it is occasionally absent, but 
in such cases van den Berlig’s test generally gives a positive reaction showing 
that hyperbilirubinemia is present ; in rare cases it is unaccompanied bj 
pain. In the intervals between attacks the patient may appear to be quite 
well, though a slight degree of jaundice or some residual pam in the cu - 
bladder region may be present. Sooner or later ascending cholangitis is i J 
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to develop ; there is then constant pyrexia with repeated rigors and poly- 
morphonuclear leucocytosis. 

Small gall-stones are rarely recognised in the stools and larger ones are 
very rarely passed. It is important to distinguish gall-stones from concretions 
produced by drugs or by the administration of large quantities of olive oil. 
The majority of gall-stones consist of cholesterol and can, therefore, be 
recognised by being very light and inflammable. The rarest form of Btone to 
be passed is a very small rounded one, which has probably traversed the normal 
passages during an attack of colic ; as it may be the only one, a cure may 
result. More frequently faceted stones are passed ; even if large numbers are 
found, it is very unlikely that all have left the gall-bladder. Lastly one, or 
less frequently two or three large stones, which may be formed by the agglomer- 
ation of several smaller ones, may be passed after traversing a fistulous com- 
munication between the gall-bladder and duodenum or colon. The fistula may 
develop very slowly without symptoms after chronic cholecystitis has led to 
the production of adhesions. More frequently the perforation appears to be 
sudden and takes place during or after an attack of colic. In other cases the 
fistula may be caused by the perforation of an empyema of the gall-bladder 
into the bowel. In rare cases a large stone may cause acute intestinal obstruc- 
tion, generally near the end of the ileum. Occasionally the pain in the neigh- 
bourhood of the umbilicus or the right iliac fossa disappears spontaneously 
as the stone passes onwards ; pain may be subsequently felt below the 
umbilicus and finally in the rectum, from which it may have to be dislodged 
by the finger. The complete passage may take from I to 8 days. 

It is generally impossible to palpate the gall-bladder during an attack 
of acute pain owing to the rigidity of the abdominal muscles, but when the 
attack passes off the tenderness generally becomes localised to the gall-bladder 
itself. In some early cases the gall-bladder is found to be enlarged owing 
to distension with clear fluid, especially if the stone is impacted in the cystic 
duct. It gradually contracts on the stone or stones within it, probably after 
temporary dilatation, so that in long-standing cases it is rarely palpable. 
Even if a gall-stone passes into the common bile-duct, the gall-bladder does 
not often become enlarged ; thus a large gall-bladder in a case of chronic 
jaundice generally indicates chronic pancreatitis or a growth of the head of 
the pancreas or of the common bile-duct. 

Pure cholesterol gall-stones are never visible with the X-rays, but when 
much lime salts are present, especially in thin patients, they often throw a 
characteristic “ ring ” shadow. The shadow must be distinguised from that 
produced by a renal calculus, a calcified tuberculous focus in a kidney, a 
calcified tuberculous gland or a calcareous deposit in a costal cartilage. This 
can be easily done by means of cholecystography. This method also makes 
it possible to photograph transparent stones, as they are often seen as pale 
areas surrounded by the dark shadow formed by the dye filling the rest 
of the gall-bladder. Failure to produce a cholecystograph on two successive 
occasions, especially in the presence of a good shadow of the liver, which 
proves that the dye has been absorbed from the intestines, indicates that the 
cystic duct is obstructed, probably by an impacted stone, that the lumen of 
the gall-bladder is entirely occupied by stones, or that its mucous membrane 
is so damaged that it is incapable of absorbing water and so producing the 
concentration of the bile necessary for the production of a shadow. 
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IT- 1 e II ? forr ? at,on can o^n be obtained by examine- 
SSrV? b - e -° b ? ined ibrou S h » duodenal tube (p. 765). Failure to obtain 
dark bile on injecting magnesium sulphate would confirm a diagnosis of gall- 
stones suggested by absence of a gall-bladder shadow after cliolecystogranhv. 
I he presence of large, broken cholesterol crystals with or without pigment 
granules is conclusive evidence of gall-stones, and other abnormal con- 
stituents may point to the presence of cholecystitis (p. 755). 

Complications.— Cholecystitis is always present before gall-stones 
develop, except with the rare solitary sterile cholesterol stone. If the mouth 
of the cystic duct becomes obstructed suppuration or gangrenous cholecy- 
stitis may develop (p. 752). In some cases inflammation may spread up the 
hepatic ducts or down the common bile-duct j in the latter case the pancreatic 
ducts may become infected and chronic pancreatitis develops. In rare cases 
glycosuria or actual diabetes follows. Cancer of the gall-bladder or bilc- 
ducbs occurs in about 4 per cent, of people over 40 with multiple-faceted 
gall-stones compared with 0-4 per cent, of those with no gall-stones and with 
solitary cholesterol stones. The former are secondary to chronic cholecy- 
stitis, the latter to some metabolic disorder : the carcinoma is, therefore, 
presumably a result of the chronic cholecystitis, together perhaps with a 
direct chemical or mechanical carcinogenic action of the stones on the inflamed 
mucous membrane. 

Treatment . — During an attack of biliary colic the pain should be con- 
trolled by the injection of morphine (gr. £) with atropine (gr. Slight 
attacks may be relieved by one or two tablets of glyceryl trinitrate (gr. 1 {- 5 ) 
placed under the tongue. 

The early recognition and thorough treatment of cholecystitis can be 
regarded as a true method of prophylaxis of gall-stones. 

Treatment of cholecystitis may also result in the solution or washing 
away of cholesterol deposited on the walls of the gall-bladder and of minute 
agglomerations of crystals — the basis of what might later become gall-stones. 
Moreover, even when definite stones are present it may cause the accompany- 
ing indigestion, the so-called gall-bladder dyspepsia, which is really due to 
the cholecystitis, to disappear. However, if the symptoms point definitely 
to the presence of gall-stones, and especially if repeated attacks of severe 
biliary colic have occurred, an operation should be advised, unless on account 
of obesity or renal or cardiac complications the patient is a bad subject for 
operation. Myocardial disease is not, however, a contra-indication, as the 
cardiac condition frequently improves after cholecystectomy, and patients 
with impaired hearts often stand the operation remarkably well, hat 
patients should be strictly dieted for 2 or 3 months in order to bring their 
weight down before operation. If there is evidence of active cholecystitis pre- 
liminary treatment with sulphanilamidc is advisable. 1 he liability to complica- 
tions or the recurrence of symptoms is greatly reduced by the regular use of 
magnesium sulphate to prevent stagnation of bile after the operation. » hen- 
eve? feasible cholecystectomy should be performed m preference to cliolecj* 
stostomy, and the common bile : duct should always be explored for stones 
even if there has never been any jaundice. 
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BILIARY COLIC WITHOUT GALL-STONES 

It occasionally happens, especially in otherwise healthy young adults of 
both sexes, that typical attacks of slight or severe biliary colic, generally 
unaccompanied by jaundice, occur in the absence of gall-stones. During an 
attack and for a short time afterwards the gall-bladder is tender. The bile 
obtained through a duodenal tube from the gall-bladder is normal in every 
way. Cholecystography occasionally reveals some abnormality in the cystic 
duct in the form of acute angulation with or without dilatation of the proximal 
segment, and pressure upon the visualised gall-bladder, especially in a direc- 
tion from its vertex towards its neck, causes pain ; the gall-bladder is some- 
times unusually large. 

On abdominal exploration the gall-bladder looks healthy, but it may be 
tightly distended. Examination may show some abnormality in the anatomy 
of the cystic duct, or an accessory cystic artery may be present, which results 
in kinking when the gall-bladder is in certain positions. The condition is 
analogous to Dietl’s renal crises. Cholecystectomy is generally followed by 
permanent cure, though neither macroscopical nor microscopical examination 
shows any abnormality in its walls or contents. 

When no anatomical abnormality is discovered, the condition is probably 
identical with that which gives rise to attacks of biliary colic after cholecy- 
stectomy for gall-stones or cholecystitis, and which leads to the assumption 
that a stone has been left in the common bile-duct, though at operation no 
stone or other cause of organic obstruction is discovered. The attacks are, 
I believe, caused by achalasia of the sphincter of the common bile-duct. 
When the gall-bladder has been removed, the common bile-duct often dilates 
to form a reservoir, which to some extent takes its place ; this must be 
due to the resistance offered by the unrelaxed sphincter to the flow of bile, 
corresponding with the dilatation of the oesophagus following achalasia 
of the cardia. It may take a long time for the neuro-muscular mechanism 
of the common duct and its sphincter to adapt itself to the conditions present 
after cholecystectomy, and during this period attacks of pain may result 
from temporary obstruction by the closed sphincter when the dilated common 
duct is attempting to empty itself. 

Diagnosis. — This condition can be diagnosed when typical attacks of 
biliary colic are associated with definite tenderness of the gall-bladder, cholecy- 
stography shows that no stone is present, and the bile obtained from the gall- 
bladder is normal. Between attacks the tenderness over the gall-bladder 
gradually disappears, whereas in cholecystitis it rarely goes completely. 
When attacks of colic occur after cholecystectomy has been performed for 
gall-stones, one or more stones has probably been left in the bile-ducts, but 
achalasia of the sphincter is a possible alternative diagnosis, and treatment 
for this should be tried before advising further surgery. 

Treatment. — Regular contraction of the gall-bladder and ducts and 
relaxation of the sphincter can be promoted by giving magnesium sulphate 
when fasting in the morning and olive oil half an hour before meals. Before 
resorting to morphia, an attempt to relieve attacks with one or two glyceryl 
trinitrate tablets (gr. y^) placed under the tongue should be tried. If attacks 
persist the gall-bladder should be removed if this has not already been done, 
the bile ducts explored, and the sphincter dilated. 
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CARCINOMA OF THE GALL-BLADDER 


m f the J ail '! )ladd e r JS a rare disease, which occurs 3 times 

more often in w omen than in men, and generally after the age of 50 Calculi 
are present in about 75 per cent, of cases (p. 760). b 

7 °P® r cenfc - of cases there is a long history of repeated 
gall-bladder attacks. This is followed by a short phase of constant pain 
accompanied by progressive weakness, anorexia and loss of weight, but no 
amemia. The pain is situated in the right hypoohondrium and often radiates 
to the right scapular region. Flatulence, nansea and vomiting are common. 
A tumour can generally be felt ; it may at first be smooth, but later becomes 
hard and irregular. It is generally not very tender, and there is less 
muscular rigidity over it than is commonly the case with an inflamed 
gall-bladder. 


After a time secondary deposits lead to symptoms, and in some cases 
these are most prominent throughout, the primary disease remaining latent. 
Thus the liver is often large, hard and irregular from the presence of secondary 
deposits. Jaundice often occurs as a result of extension to the bile-ducts 
or compression by enlarged glands ; it is occasionally remittent or inter- 
mittent, when it is generally due to cholangitis or a gall-stone in the common 
bile-duct. 


Ascites is present in about a quarter of the cases as a result of malignant 
peritonitis or pressure of glands on the portal vein. Septic complications, 
such as suppurative cholecystitis or cholangitis, or local or general peritonitis, 
may occur. Death generally supervenes within six months of the develop- 
ment of definite symptoms apart from those due to the preceding cholecystitis 
or gall-stones. 

Diagnosis. — The diagnosis is often exceedingly difficult, but the presence 
of a hard irregular tumour in the region of the gall-bladder with pain, anorexia 
and loss of weight in a middle-aged or elderly individual, especially if he has 
had symptoms pointing to cholecystitis or gall-stones, is suggestive of a 
growth of the gall-bladder. 

Treatment. — It is rarely possible to remove a growth of the gall-bladder 
owing to the difficulty in making an early diagnosis. The operative mortality 
is high, and a very large proportion of cases recur within six months. The 
presence of early carcinoma is occasionally discovered on microscopical 
examination of a gall-bladder removed on account of chronic cholecystitis 
with or without gall-stones ; permanent recovery may then follow. 


CONGENITAL OBLITERATION OF THE BILE -DUCTS 

./Etiology. — This rare disease occurs rather more frequently in male than 
female infants. It is occasionally familial and is not associated with congenital 

^Pathology.— Some unknown toxin probably passes from the mother 
by the umbilical vein to the feetus. Part of the toxin reaches the liver direct 
and causes multilobular cirrhosis. The rest passes into the general circu a ion 
and reaches the liver by the hepatic artery ; it is excreted in the bile and gn es 
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rise to unilobular cirrhosis and inflammation of the small and large ducts 
and gall-bladder, which, being extremely small at birth, become more or less 
completely obliterated. The disease is thus a combination of portal and 
biliary cirrhosis with obstruction of the ducts. 

'Symptoms. — Jaundice is generally present at birth, but may not appear 
for two or more weeks. The meconium is normal, but the stools are free 
from bile from the first, and the urine is deeply bile-stained. The liver and 
spleen are large and hard. The infant is often remarkably well till the 
terminal stage, when deficiency in vitamin K results in purpura and hsemor- 
rhages from the mucous membranes and umbilicus, and convulsions may 
occur. 

Diagnosis. — Deep jaundice in a new-born infant with a large liver 
and spleen and haemorrhages without any early evidence of infection is 
generally due to this disease. 

Prognosis. — Life may last from a few days to as much as 11 months. 

Treatment. — No treatment is of any value. 


CARCINOMA OF THE BILE-DUCTS 

^Etiology. — The incidence of carcinoma of the bile-ducts is about half 
that of carcinoma of the gall-bladder. It is associated with gall-stones in 
about 50 per cent, of cases. 

Pathology. — The growth arises most frequently in the ampulla of 
Vater, where a papillomatous projection into the duodenum develops. The 
common hepatic duct and the common duct are next most affected; a 
growth of either of the two hepatic ducts is very rare. Primary growths 
of the cystic duct can rarely be recognised, as at the time of death they 
are likely to have spread either to the gall-bladder or to the junction with 
the hepatic duct. 

Symptoms. — The first symptom is generally jaundice, which develops 
gradually and is often intermittent; though the faeces are clay-coloured, 
they generally contain a little stercobilin. Apart from loss of weight and 
strength the symptoms are those of obstructive jaundice, but pain may be 
felt in the epigastrium or right hypochondrium, and attacks of colic may 
occur. In a case of mine the symptoms simulated those of duodenal ulcer 
and there was no jaundice, as ulceration of the growth had destroyed the 
sphincter. The condition was recognised with the X-rays by the presence 
of a filling defect on the inner aspect of the descending part of the duodenum 
associated with a diverticulum representing the ampulla of Vater. Occult 
blood is always present in the stools, and the patient may become extremely 
anaemic. The gall-bladder and less frequently the liver is enlarged. The 
primary tumour is never palpable. Ascites may occur as a result of secondary 
malignant peritonitis or of pressure of glands on the portal vein. The course 
of the disease is sometimes remarkably slow ; in one case of mine the patient 
lived for over two years after the first attack of jaundice. 

The diagnosis from carcinoma of the pancreas, chrome pancreatitis and 
a stone in the common bile-duct is discussed on p. 769. 

Treatment. — Life may be rendered more bearable as well as being 
considerably prolonged by cholecystenterostomy if the obstruction is in the 
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common bile-duct. Owing to the almost insuperable technical difficult;™ «rti 
operation it » very rarely possible to excise a grorrth of the amp* of Vata 


Author Horst. 


DISEASES OF THE PANCREAS 

THE INVESTIGATION OF DISEASES OF THE PANCREAS 

. TIie pancreas produces an external secretion— pancreatic juice, and an 
internal secretion insulin. The two functions are entirely independent, and 
m the diseases affecting the former, which are alone considered in this section, 
glycosuria-due to deficient insulin is rarely present and never severe. 

The pancreatic juice reaches the duodenum by the large pancreatic duct 
and a small accessory duct. The former runs by the side of the common 
bile-duct for a short distance and then joins it to form the ampulla of the 
bile-duct, a small cavity in the wall of the descending part of the duodenum, 
which opens in the biliary papilla, the end of the duct being kept closed 
by the tonic action of a sphincter. The accessory pancreatic duct discharges 
through a small papilla a short distance nearer the pylorus, but in 30 per cent, 
of normal individuals it is not patent or is too small to perform the functions 
of the main pancreatic duct if the latter is obstructed. The common bile- 
duct is completely surrounded by the head of the pancreas in 62 per cent. 
of bodies ; in the remainder it lies in a more or less deep groove in the gland. 
It is clear from these anatomical facts that deficient pancreatic digestion 
may occur owing to failure of the pancreatic juice to reach the intestine 
either as a result of diffuse disease of the pancreas, which inhibits the activity 
or actually destroys the secreting cells, or as a result of obstruction caused 
by a gall-stone in, or a growth of, the ampulla of the bile-duct occurring in one 
of the 30 per cent, of people with an incompetent accessory pancreatic duct. 
The effect on digestion will obviously be tlie same in each case. It is further 
clear that in 62 per cent, of cases of chronic inflammation or cancer of the bend 
of the pancreas jaundice will result. But, if the accessory duct is incompetent, 
jaundice accompanied by deficient pancreatic digestion may be equally well 
due to obstruction of the ampulla of the bile-duct without disease of the 

pancreas. , „ , 

The stools in deficient pancreatic digestion . — The stools ajc bulky and 
pale owing to excess of fat, the proportion of which in the dried fteccs inaj 
be increased to 60 to 80 per cent, from the normal of 15 to 25 per cent. The 
pallor is still more marked in the presence of jaundice, as stcrcolnlin is then 
absent or reduced in quantity. The fat is present chiefly m its neutral form, 
whereas normally only about 10 per cent, is unsplit ; in rare cases it separates 
as oil, which solidifies on cooling. Microscopically oil droplets arc seen, 
together with crystals of fatty acids and soaps, which are formed y nc cna 
decomposition of the undigested fat, but the proportion of neutral fat o a ) 
acids and soaps remains high, in contrast with the excess of the la or an 
small proportion of the former in the fatty diarrhoea of the sprue si ik romc 
(p. 657). Fragments of undigested meat can sometimes be recognised mt i 
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the naked eye, especially if the presence of excess of fat is prevented by 
giving a fat-free diet. Striated muscle fibres are always recognisable with 
the microscope, but there is often no excess of undigested starch. In severe 
diarrhoea associated with rapid passage through the small intestines the stools 
may contain some excess of undigested fat, meat and starch in the absence of 
pancreatic disease. 

The irritating products of bacterial decomposition of undigested fat and 
meat may give rise to diarrhoea ; in such cases excess of mucus is often 
present. 

Pancreatic ferments in the duodenal contents, fceces and urine. — The 
duodenum normally contains trypsinogen, which is converted into active 
trypsin by the enterokinase of the intestinal juice amylopsin (diastase) and 
steapsin (lipase). Under the conditions already described, in which no 
pancreatic juice reaches the intestine, the ferments cannot be isolated from 
the duodenal contents obtained through a tube. But it is impossible to 
recognise with certainty a simple reduction in the quantity present, owing 
to the great variations which normally occur and the technical difficulties 
in the quantitative estimation of the ferments. The same is true with regard 
to their presence in the stools, but a rough estimate of the quantity of 
pancreatic juice secreted can be made by measuring the tryptic activity 
of the faeces. On the other hand, the quantity of diastase present in the urine 
is fairly constant and not difficult to estimate. In destructive disease of the 
pancreas it is not reduced, as the ferment is apparently formed in the liver 
and simply excreted by the pancreatic juice. Consequently in acute pancreatic 
necrosis the diastase index is increased from the normal of between 6 and 30 
units to 200 or more, and in many cases of subacute necrosis and of growth 
of the head of the pancreas, especially during exacerbations which manifest 
themselves by increase in pain, it is increased to a less extent, a unit being 
the number of cubic centimetres of 0*1 per cent, starch solution digested by 
1 o.c. of urine. The index is low in renal disease owing to deficiency in the 
excreting power of the kidney. 

Carbohydrate metabolism. — Although the secretion of insulin is rarely 
much affected in the disease of the pancreas considered in this section, a 
rise in the blood sugar with or without slight glycosuria is sometimes observed, 
and the glucose tolerance test may show some deficiency in carbohydrate 
metabolism. In doubtful cases this is a strong point in favour of pancreatic 
disease. 

In very rare cases an adenoma or carcinoma develops from the cells of 
the islands of Langerhans and gives rise to hyperinsulinism with symptoms 
of hypoglycsemia, indistinguishable from those produced by an overdose of 
insulin. 


ACUTE NECROSIS OF THE PANCREAS 
Synonym. — Acute Haemorrhagic Pancreatitis. 

AEtiology. — The pressure under which bile is secreted is considerably 
higher than the maximal pressure attained in the pancreatic duct after a 
meal, when pancreatic secretion is most active. Bile is not, however, forced 
into the pancreas, as the resistance offered by the sphincter of the common 
bile-duct is overcome by a smaller pressure. But when the mouth of the 
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common bile-duct is obstructed, the biie is forced into the pancreatic duct 

aehysJcM-SKcn* 


mtt aeooBdy Writaie of tie pSSSSThri tffKjT...*. 
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The obstruction is caused by a gall-stone in 50 per cent, of cases, and in 
very rare instances by a pancreatic calculus or a round worm. When the 
lumen is free, the obstruction is probably caused by spasm of the sphincter 
oi the common bile-duct secondary to acute gastro-duodenitis, which may be 
caused by acute corrosive poisoning. Necrosis may also follow hemorrhage 
caused by a direct injury to the pancreas. b 

Very rarely infection reaches the pancreas by way of the blood stream in 
pysemia and infective endocarditis, and abscesses may result from retro- 
grade thrombosis in suppurative pylephlebitis. Acute pancreatitis is a rare 
complication of mumps, but suppuration and necrosis never occur (vide p. 176). 

Pathology. — Necrosis, haemorrhages and suppuration axe present in 
varying proportions in the pancreas. Opaque white areas of fat necrosis 
are found in the fat of the pancreas, the retroperitoneal tissue, omentum and 
mesentery, and also occasionally in that of more distant parts, such as the 
pericardium, to which the pancreatic lipase has been conveyed by lymphatics. 
Bacteria, especially B. coli and streptococci, can generally be isolated from 
the pancreas and often from the gall-bladder. The peritoneal cavity often 
contains bloodstained fluid, especially in the lesser sac ; in the later stages 
this fluid is infected and suppurative peritonitis may be present. 

Symptoms. — Without any warning a sudden very violent pain is felt in 
the epigastrium. It continues without intermission, but paroxysms of still 
more severe pain occur from time to time. Severe pain across the back is 
often present. After a short time vomiting begins and is repeated at frequent 
intervals ; the gastric contents are first ejected, and after a time the vomit 
contains bile. Flatus may be passed, but the bowels are not opened, and 
no sounds indicating gastro-intestinal activity can be heard on auscultation. 
The abdomen soon becomes distended ; it is very tender on palpation, ^ but 
the muscles are often not correspondingly rigid. The tenderness and rigidity 
begin in the epigastrium, but before long become general. In rare cases 
the enlarged pancreas can be felt, but the rigidity of the abdomen generally 
makes this impossible. Slight jaundice is occasionally present as a result of 
pressure of the swollen pancreas on the common bile-duct. The patient soon 
becomes collapsed with a weak and rapid pulse and slight cyanosis ; he 
annears more severely ill in the first few hours than is generally the case 


appears more severely ill in the first few hours than is generaii) rue case 
in acute peritonitis. Occasionally he is dyspnceic. The temperature is not 
greatly raised and may be subnormal, and leucocytes* is generally absent. 
Glycosuria is rare, probably because death occurs too rapidly, ns the duheleb 
produced in animals by the removal of the pancreas often does not de\cloj> 
until some days have elapsed. The diastase index of the urine is always 
raised above 100 and generally above 200. . , M be coll . 

Diagnosis.— The possibility of acute pancreatic ne ^°^.f, nidomen in 
sidered in all cases of acute symptoms m the «PP“ ^abdomc 

adults, especially if the patient is an elderly obese alcohrfjo mdiudua!, 1 
has previously suffered from Bymptoms which ought h mveafthe 

stones or gastro-duodenal catarrh. A carefully taken hist y ) 
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fact that the patient has previously had one or more similar, but much 
slighter attacks, probably due to acute but localised necrosis from which 
complete, recovery took place. The symptoms may closely resemble those 
following perforation of a gastric or duodenal ulcer, but in the latter there is 
generally a history pointing to the presence of an ulcer before the onset of 
acute symptoms ; vomiting is continuous in pancreatitis, but occurs only 
at the onset or not at all in perforation, and the hepatic dullness does not alter 
in pancreatitis, but often disappears owing to the escape of gas through a 
perforated ulcer; and the abdominal muscles are generally less rigid in 
pancreatitis than in perforation. In other cases acute intestinal obstruction 
is simulated, but flatus generally continues to be passed, the abdomen is 
less distended, and intestinal sounds disappear at once instead of being 
unusually loud at first. A rise in the diastase index to 100 or more is con- 
clusive evidence in favour of acute pancreatitis. At the operation the 
discovery of fat necrosis at once makes the diagnosis clear. 

Prognosis. — The most acute cases are always rapidly fatal unless an 
operation is performed and the initial shock may even result in sudden death. 
Some cases run a subacute course, especially if one or more localised abscesses 
form. 


Treatment. — An operation should be performed at once in all cases of 
acute pancreatic necrosis, except in those complicating mumps, the pancreas 
being drained at the site of greatest damage. If cholecystitis or gall-stones 
are present the gall-bladder should also be drained. The earlier the operation 
the greater is the prospect of recovery, but permanent deficiency of pancreatic 
secretion may follow. 


SUBACUTE NECROSIS OF THE PANCREAS 

Pathology and Symptoms. — Necrosis may occur in small areas of 
the pancreas as well as in the generalised form just described. This con- 
dition is most frequently associated with gall-stones and with penetrating 
gastric or duodenal ulcer. It gives rise to recurrent attacks of mid- or 
left-sided epigastric pain, which tends to radiate round the left costal margin 
or to bore through to the muscles immediately to the left of the lower dorsal 
spine, when it may simulate renal colic. It may spread upwards to the 
left shoulder and downwards to the left iliac fossa and even to the left thigh 
and leg. The attacks generally occur two or three hours after food, when 
the functional activity of the pancreas is at its height. The pain may be 
associated with deep tenderness, but there is little or no rigidity, and the 
abdomen is often much distended. The patient may be perfectly well in 
the intervals between attacks. As in acute pancreatic necrosis, the attacks 
are often associated with cyanosis and a weak, though not specially rapid, 
pulse. The stools are generally normal, and there is no constant glycosuria, 
but there may be temporary hyperglycemia and glycosuria during the 
attacks. 

Diagnosis. — Attacks of left-sided pain occurring in cholelithiasis and 
after cholecystectomy are generally caused by subacute pancreatic necrosis, 
which may also account for pain boring through to the back in gastric and 
duodenal ulcer, though I have seen very severe pain of this kind in which 



768 DISEASES OF THE DIGESTIVE SYSTEM 

the ulcer was found at operation to be free from adhesions and the pancreas 
healthy. The sudden violent abdominal pain, with tenderness, rigidity and 
lcucocytosis, which may occur in an attack of diabetic coma, is probably 
of similar origin. 

Treatment. — The recurrence of attacks may bo prevented if a diet is 
given which affords as complete rest as possible to the pancreas. The 
patient should be starved for 3 days and then given carbohydrates alone 
for 3 days. After that a more liberal diet iB allowed, but fats and meat 
should be given sparingly in spite of the fact that the stools show no evidence 
of pancreatic insufficiency. 

In severe attacks the question of operation requires consideration : 
gall-stones, if present, should be removed and the gall-bladder drained but 
not. excised. 


CHRONIC PANCREATITIS 

/Etiology and Pathology. — Chronic pancreatitis is generally due to 
infection spreading up the pancreatic duct. This is generally the result of 
stagnation of pancreatic secretion owing to the presence of a gall-stone in 
the lower end of the common bile-duct. In rare cases the duct is obstructed 
by a pancreatic calculus, but this is probably itself secondary to catarrh of 
the pancreatic ducts. Cancer of the head of the pancreas, and obstruction 
of llio mouth of the common bile-duct by cancer of the ampulla or of the 
duodenum, are generally complicated by chronic pancreatitis. 

When no obvious obstruction is found to account for chronic pancreatitis, 
the disease may be due to a gall-stone which has been passed, but the infection 
can also ascend from the duodenum, or descend from the upper biliary passages, 
as non-calculous cholecystitis is sometimes present. When a chronic gastric 
or duodenal ulcer erodes the pancreas, the neighbouring part of the gland 
becomes chronically inflamed. 

In chronic pancreatitis the inflammation and secondary fibrosis are maiuly 
interlobular, coarse bands of connective tissue, often visible to the naked 
eve, separating the lobules of the gland from each other. The head of the 
pancreas is generally most affected. It is hard and somewhat enlarged. 

Symptoms. — In chronic pancreatitis the normal functions of the pancreas 
must be more or less disturbed, but in the majority of cases it is entirely 
Intent, ns it is rare for the inflammation to be sufficiently severe and wide- 
spread to interfere seriously with pancreatic digestion. It is generally 
found accidentally during an operation for gall-stones, or at autopsy if the 
primary disease proves fntal. In an individual in whom the pancreas 
completely surrounds the common bile-duct jaundice is likely to develop. 
It is generally the only symptom, and chronic painless obstructive jaundice, de- 
veloping insidiously may be due to chronic pancreatitis as well as to carcinoma. 
The gall-bladder is dilated, but it is generally difficult to recognise by palpa- 
tion, and the liver is often enlarged and abnormally hard, hut not tender. 
In the rare cases in which pancreatic indigestion is present, the stools contain 
excess of fat and undigested meat (p. G53) and diarrhoea may result; the 
deficient digestion causes very gradual emaciation with increasing weakness. 
In exceptional cases dinrrlicra is severe, emaciation is rapid and extreme, 
c.r.d there is complete anorexia. 
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Diabetes rarely results from chronic pancreatitis, but it may occur in 
very chronic cases if the inflammation invades the islands of Langerhans. 

Though chronic pancreatitis itself does not give rise to pain, severe 
attacks of colic are occasionally observed as a result of attacks of subacute 
necrosis even in the absence of gall-stones. The pain tends to radiate 
along the left costal margin, and to bore through to the muscles immedi- 
ately to the left of the lower dorsal spine and to the angle of the scapula. 
Left-sided pain of this kind in gall-bladder disease should suggest the possi- 
bility that the pancreas is involved, and in chronic gastric and duodenal 
ulcer that penetration into the pancreas has occurred. 

Diagnosis. — It is rarely possible to determine with certainty whether 
chronic pancreatitis is present as a complication of gall-stones or of the 
other conditions with which it may be associated. If hyperglycsemia with 
or without glycosuria develops in such a case, it is extremely probable that 
the pancreas is becoming affected. The changes in the feces, which result 
from the absence of pancreatic digestion, do not prove that the pancreas is 
affected in a case of chronic jaundice, as with a poorly developed pancreatic 
duct obstruction of the ampulla of the bile-duct may prevent the pancreatic 
juice as well as the bile from reaching the duodenum although the pancreas 
is healthy. 

The possibility of chronic pancreatitis should be considered in all cases of 
chronic jaundice in which the cause is doubtful. Attacks of pain, even in the 
absence of a characteristic history, make the presence of gall-stones probable. 
In the absence of such attacks, especially if the gall-bladder be enlarged, 
either chronic pancreatitis or a growth is probably present. A growth is much 
more commonly associated with chronic pain, and emaciation and weakness 
develop more rapidly than with chronic pancreatitis. It is often impossible, 
however, even at an operation, to distinguish between a growth of the head 
of the pancreas and chronic pancreatitis. Only when a patient recovers 
completely and permanently is it possible to be certain that the condition was 
inflammatory. 

Prognosis. — The prognosis depends upon that of the primary condition 
in secondary cases, and the presence of chronic pancreatitis does not alter 
the outlook in operations for gall-stones. In cases of apparently primary 
pancreatitis complete recovery has taken place after an exploratory opera- 
tion in which nothing was done. Chronic pancreatitis causes death only in the 
presence of complications. In one case death followed peritonitis secondary 
to rupture of the distended gall-bladder the day before an operation was to be 
performed. In another the patient, who had suffered from painless jaundice 
for six months, refused operation, and death resulted from gastro-intestinal 
haemorrhage, the exact source of which could not be found at the autopsy. 

Treatment. — It is only necessary to consider the treatment of those 
cases which appear to be primary, as when the pancreatitis is secondary no 
treatment beyond what is necessary for the primary disease is required. If 
the jaundice does not abate within three months, or a shorter period if the 
patient rapidly loses weight and strength or tests show that the functional 
efficiency of the liver is becoming impaired, an operation should be performed. 
A cholecystenterostomy will cure the jaundice, remove one source of irritation 
of the pancreas by draining the infected bile, and prevent the development 
of secondary infection and necrosis in the liver. 

25 
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FIBROSIS OF THE PANCREAS IN INFANTS 

The condition, -which is often familial, occurred in 1 per cent, of 2800 
nccropses during fifteen years in the children’s hospitals in Boston. The 
•whole of the externally secreting part of the pancreas is fibrotic ; the acini 
and small ducts arc so dilated by inspissated secretion that they may give 
the appearance of cysts. The islands of Langerhans are not involved. 
Broncho-pneumonia is always present with bronchiectasis, fibrosis and 
abscesses of the lung. 

Symptoms generally appear at or soon after birth. Extreme emaciation 
occurs in spite of a very good appetite owing to the absence of all pancreatic 
ferments from the intestines. The abdomen is distended. Diarrhoea is common 
and the stools are often large, pale and offensive, but most of the fat is split. 
A chronic cough is present from an early age and signs of pulmonary in- 
filtration appear. 

If death occurs in the first eight months of life, the condition is indis- 
tinguishable from many disorders causing chronic wasting with terminal 
broncho-pneumonia. If the illness lasts longer, coeliac disease is simulated, 
but pulmonary symptoms, which are generally obvious in fibrosis of the 
pancreas, are absent in coeliac disease. 

Treatment with pancreatic ferments is of little use, and the prognosis is 
hopeless. 


SYPHILIS OF THE PANCREAS 

The pancreas iB affected in 20 per cent, of cases of congenital syphilis in 
the newborn ; in most cases the liver is simultaneously affected, and some- 
what less frequently the Bpleen, bones, lungs and other organs. The gland 
is enlarged and hard owing to proliferation of the interlobular connective 
tissue ; the gland-cells atrophy, but the islands of Langerhans escape. 
Acquired syphilis occasionally gives rise to gummata of the pancreas. 

Symptoms. — The symptoms are those of chronic pancreatitis or carcinoma 
of the pancreas. The tumour may be palpable, and it may lead to obstruction 
at the pylorus or duodcno-jcjunal flexure with persistent vomiting. The 
occurrence of diabetes in a syphilitic patient should suggest that the pancreas 
may be affected. The Wassermann reaction should always be tested in cases 
of suspected chronic pancreatitis and carcinoma of the pancreas, whether 
the diagnosis is made clinically or at an operation, and in diabetes, and anti- 
syphilitic treatment instituted if it is positive. 


PANCREATIC CALCULI 

Pathology. — Between five and ten calculi are generally found, but in 
rare cases one only or as many as 300 may be present. They arc white, 
yellow or brown, and vary in size from mere sand to smooth or irregularly 
shaped masses, an inch or more in length. Although pancreatic juice contains 
no calcium carbonate, this is the chief constituent of the calculi, which 
consequently throw much more definite shadows than gall-stones with the 
X-ray*. Calculi never form in a healthy pancreas ; they result from infection 
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of the ducts and stagnation of the secretion. The ducts behind the calculi 
are dilated, and chronic pancreatitis is present, but suppuration is very rare. 
The condition may be associated •with gall-stones. 

Symptoms and Treatment. — Pancreatic calculi are very rare. I have 
seen two cases, which correspond with the two clinical types recorded in the 
literature, both of which may be associated with diabetes. (1) A woman 
of 55 had had fatty diarrhoea for five years and her weight had fallen from 
10 to 7 stone. Excess of neutral fat and striated muscle fibres were present 
in her stools. She had recently had an aching pain under both costal margins, 
especially the left. The X-rays showed multiple opacities in the region of 
the pancreas. She was given a fat-free diet and large doses of hydrochloric 
acid, as she also had achlorhydria. She gradually improved during the 
following year, and for the last ten years has been completely free from 
symptoms. Presumably the hydrochloric acid led to the formation of secretin, 
which stimulated the secretion of pancreatic juice sufficient to break down 
and dislodge the very friable calculi. (2) A man of 31 had attacks of very 
severe pain in the right hypochondrium exactly simulating biliary colic ; 
they had begun ten years earlier and recently two or more occurred daily. 
Nothing short of morphine gave relief. There was no jaundice. The X-rays 
showed a normal gall-bladder and shadows of pancreatic calculi. There was 
no diarrhoea, but the stools contained excess of neutral fat and striated muscle 
fibres and very little trypsin. At operation the pancreas was very large and 
hard. As the stones could not be identified, an attempt was made to crush 
them by squeezing the pancreas. After temporary improvement the attacks 
recurred, severe diabetes developed, and the patient died within a year from 
acute pulmonary tuberculosis. 


PANCREATIC CYSTS 

Attiology and Pathology. — Simple obstruction of the pancreatic 
duct leads to atrophy of the secreting tubules and not to the formation 
of cysts. When chronic pancreatitis is also present retention cysts may 
develop. Hydatid cysts may occur in the pancreas, and congenital cystic 
disease, generally associated with cystic disease of the kidneys, may occur. 

Single large pancreatic cysts, the origin of which is unknown, may contain 
as much as 14 pints of fluid. Multiple cysts of various sizes, often quite small, 
may occur in the absence of pancreatitis. The contents are generally turbid 
and dark reddish-brown or yellow. The fluid is alkaline, slightly viscid and 
albuminous, and may contain altered blood. Microscopically degenerated 
epithelial cells, leucocytes, and occasionally crystals of cholesterol and rarely 
of leucin and tyrosin are found. The pancreatic ferments are often absent, 
especially in old cysts. 

A large proportion of so-called pancreatic cysts are really collections of 
fluid in the lesser sac of the peritoneum, the foramen of Winslow having been 
occluded by peritonitis. About a quarter follow an injury to the pancreas, 
which causes the escape of blood and pancreatic juice into the lesser sac with 
secondary peritonitis. In the remaining cases serous fluid collects slowly as a 
result of local peritonitis secondary to pancreatitis, the condition being 
analogous to a pleural effusion following pneumonia. 
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Symptoms. — The tumour is generally discovered by chance before the 
development of any symptoms. Sometimes attacks of epigastric pain, 
which may radiate to the left shoulder, occur ; they are sometimes accom- 
panied by vomiting, wasting and jaundice. Diabetes rarely develops. 

The tumour is generally in the centre of the upper part of the abdomen, 
but it often extends farther to the left than the right. It docs not move 
on deep respiration and is only very slightly movable in each direction. 
As it grows it extends farther down and may finally appear to fill the entire 
abdomen. It is smooth, rounded and elastic ; a thrill is often produced on 
striking it. • 

Its relation to the stomach and colon can be readily determined by means 
of the X-rays after a barium meal and enema. It is first behind the stomach, 
but as it enlarges it generally reaches the anterior abdominal wall between 
the stomach above and the transverse colon below. Less frequently it 
comes forward above the stomach or below the transverse colon between 
the leaves of the mesocolon. It generally grows very slowly, but sudden 
enlargement may result from haemorrhage into it. 

Diagnosis. — There should be no difficulty in diagnosing a pancreatic 
cyst from ascites and from a hydronephrosis, enlarged gall-bladder, ovarian 
cyBt or distended bladder. It is impossible to distinguish a true pancreatic 
cyBt from a pseudo-pancreatic cyst clinically ; even at an operation the 
distinction may be impossible. Mesenteric cysts are generally more movable 
than pancreatic cysts. 

Treatment. — The cyst shoald be emptied and drained by operation. 
No attempt should be made to remove it because of the dense adhesions which 
often fix it to its surroundings. The immediate results of operation arc 
very satisfactory, but a recurrence is not uncommon. 


CARCINOMA OF THE PANCREAS 

Aitiology. — Primary carcinoma of the pancreas if a fairly common 
disease, occurring three times as frequently in males as in females. The 
pancreas may also be invaded by direct spread of a growth of the stomach. 
Less frequently a small secondary deposit is found when the primary disease 
is situated in some distant situation. 

Pathology. — The head of the pancreas is involved in 75 per cent, of 
cases. The duct is obstructed and becomes dilated, occasionally forming 
retention cysts. The stasis of the pancreatic secretion frequently leads to 
chronic pancreatitis and very rarely a pancreatic calculus. Secondary 
deposits are often found in the neighbouring lymphatic glands, the liver and 
peritoneum, and less often in more distant organs. 

Symptoms. — When the head of the pancreas is involved, jaundice is 
generally present owing to pressure on the common bile-duct, but the 
latter may escape if it is not embedded in the gland. The jaundice in- 
creases until it. is very intense, bile being then completely absent from the 

» frees. The gall-bladder is almost always distended and is generally palpable ; 
the liver is also generally large and hard. When the growth is confined to 
the body or tail of the pancreas there is no jaundice unless the duct is com- 
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pressed by a secondary deposit, and neither the gall-bladder nor liver is 
enlarged. Pain is present in 80 per cent, of cases ; in 65 per cent, it is the 
first symptom. The patient complains of a dull, growing, aching pain deeply 
situated in the upper abdomen and extending to the back. It is constantly 
present, and unrelated to meals and the bowels. In some cases it iB paroxysmal. 
It is generally bilateral, but occasionally confined to the left, especially with 
growths of the tail, and tends to be worst at night. The pain may simulate 
that produced by a spinal tumour, when it is probably caused by involvement 
of the coeliac plexus. Wasting is rapid in almost all cases, and the patient 
becomes progressively weaker. If the head of the pancreas is involved, 
the stools may have the characteristic described on page 764, and diarrhoea 
is likely to occur, but characteristic fatty stools are passed in only a small 
minority of cases. Glycosuria is occasionally present; impaired glucose 
tolerance is, however, frequently found. A growth of the body or tail does 
not interfere with digestion. 

A tumour of the head of the pancreas is not often palpable, as it is deep- 
seated and likely to be hidden by the enlarged liver and the ascites, which 
often develops as a result of malignant peritonitis or pressure on the portal 
vein. A tumour of the body or tail of the pancreas is more frequently palpable, 
especially shortly before death when emaciation is extreme. It forms a 
hard, fixed mass extending across the abdomen on a level with the umbilicus, 
especially to the left, and is generally not tender. A tumour of the pancreas 
can be visualised by radiography in the lateral position by inflating with 
500 c.o. of air a rubber balloon fixed to the end of a fine tube introduced into 
the stomach. 

Insomnia, depression, anxiety and restlessness may be so prominent and 
so out of proportion to the abdominal pain, which may even be absent, that 
a neurosis may at first be diagnosed. 

Diagnosis. — Chronic jaundice due to carcinoma of the head of the 
pancreas must be diagnosed from chronic pancreatitis, a gall-stone in the 
ampulla of the bile-duct, and carcinoma of the ampulla. Pain is absent in 
chronic pancreatitis and the general health is very little impaired, whereas 
in carcinoma pain radiating to the back or in the back alone is often present, 
and there is generally a steady deterioration in health. A gall-stone rarely 
reaches the ampulla and causes jaundice without a preceding attack of colic, 
whereas jaundice is generally the first symptom in carcinoma of the head of 
the pancreas ; the jaundice in the former is often incomplete and inter- 
mittent instead of complete and permanent, and pyrexia is common and 
rigors may occur owing to infection of the bile passages. In carcinoma of the 
ampulla the jaundice which is accompanied as in carcinoma of the pancreas by 
dilatation of the gall-bladder, is less complete and more intermittent than 
might be expected ; it can sometimes be recognised with the X-rays by the 
characteristic filling defect it produces in the duodenum, and it always leads 
to the presence of occult blood in the stools. 

The possibility of a growth of the tail of the pancreas should be considered 
in a patient without jaundice whose general condition suggests that he is 
suffering from cancer, but in whom no evidence of disease can be found in 
the organs most commonly affected. The possibility is converted to a proba- 
bility if he complains of severe pain boring through to the left side of the back 
or a fixed tumour becomes palpable. A normal diastase index and stools 
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shows no deficiency in fat or meat digestion do not militate against the 
diagnosis. 

Prognosis. — Death generally occurs within six months of the onset of 
symptoms and is rarely delayed beyond a year. 

Treatment. — A cholecystentcrostomy should be performed in all cases of 
obstructive jaundice in which a growth of the pancreas is the probable cause. 
By relieving the jaundice, any itching already present is overcome and the 
almost intolerable itching which is likely- to develop at a later stage is pre- 
vented. Moreover, pain and diarrhoea may become less severe and the 
progress of the disease appears to be detayed. I have seen several patients 
with carcinoma of the pancreas who remained free from symptoms and 
regarded themselves as completely cured for 6 to 18 months after cholecy- 
stenterostomy performed for the relief of painless jaundice. Moreover, 
I have seen several cases in which permanent recovery has followed the 
operation when performed for a supposed growth of the pancreas, the surgeon 
having mistaken chronic pancreatitis for a growth. In rare instances a 
localised growth of the pancreas has been successfully removed. 

Arthur Burst. 


VISCEROPTOSIS 

AEtiology and Pathology. — Visceroptosis is most frequently due to a 
fall in intra-abdominal pressure, caused by weakness of the abdominnl and 
pelvic muscles, the normal tone of which maintains the viscera in position. 
The tone of the abdominal muscles is often impaired by the stretching which 
they undergo during pregnancy. After parturition the sudden diminution in 
the volume of the abdominal contents is so great that a considerable fall in 
intra-abdominal pressure occurs, as the stretched muscles arc at first very 
lax. If the patient remains in bed for a sufficient period, they gradually 
regain their tone, and the separated recti come together again, but otherwise 
they become permanently weakened. Weakness of the abdominal muscles is 
common among people who take too little exercise. The pelvic floor consists 
of a muscular diaphragm, which is formed by the levator ani and other 
muscles. These arc often damaged in difficult labour. 

When the intra-abdominal pressure is abnormally low, the viscera drop 
directly gravity comes into play, but at first they regain their normal position 
as soon as the individual lies down. At a later stage, when the daily descent 
of the viscera has continued for a considerable time, the displacement persists 
in the horizontal position. 

The degree of ptosis of the different organs depends upon their weight 
and upon the length and elasticity of their peritoneal attachments, which, in 
the absence of their natural support, act as true ligaments. 

True visceroptosis must be distinguished from the “ liypostkenic habitus,” 
a constitutional condition common in women, but comparatively rare in 
men, which is characterised by a long narrow chest and a small epigastric 
angle. In this the viscera arc congenitally lower than in the average 
individual, owing to the relatively small capacity of the upper part of the 
abdominal cavity. 
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Symptoms. — Most of tie symptoms of visceroptosis occur only when tie 
erect position is assumed. Tiey consequently disappear on lying down and 
are absent at nigit. Tiey are temporarily relieved wien tie lower part of 
tie abdomen is compressed by means of tie iand, and in women tiey 
frequently show a steady improvement as pregnancy advances owing to tie 
rise in intra-abdominal pressure and tie support given to tie viscera by 
the growing uterus. They are often worse in the later part of tie day than 
in tie morning owing to tie progressive relaxation of tie abdominal muscles 
resulting from fatigue. 

Tie symptoms have been ascribed in turn to tie kidneys, stomach, 
intestines and uterus, according to which happened to be tie special object 
of study. It is certain, however, that tie general effects are commonly of 
much more importance than those due to ptosis of individual organs. 

Gastboptosis. — Gastroptosis is uncommon, and even wien present it is 
rarely the cause of symptoms. Tie normal stomach varies greatly in length. 
In tie erect position it swings between the oesophagus, where it passes through 
the diaphragm, and the junction between tie movable duodenal bulb and 
tie descending retro-peritoneal portion of the duodenum. In a stomach of 
average length tie umbilicus (or inter-iliac line) is about half-way between 
tie lesser and greater curvatures. The greater curvature of tie short hyper- 
sthenic stomach does not reach the umbilicus. On tbe other hand, in the long 
stomach, which is particularly common in individuals with a hyposthenic 
habitus, the lesser as well as the greater curvature is below the umbilicus, 
and the latter may reach the true pelvis. This condition has generally been 
called gastroptosis, but, as it is congenital and the stomach has never occupied 
a higher position, the name is quite inappropriate. Moreover, the long 
stomach is just as competent as a short one or one of average length. 

When the abdominal mnscles become weak, a long stomach is likely to 
be more affected than one of ordinary length, and a short one does not drop 
at all. But the gastroptosis caused in this way does not lead to kinking of 
the pylorus, as the pyloric end of the stomach together with the first part 
of the duodenum is surrounded by peritoneum and is freely movable. It 
may, however, give rise to a kink where the first part of the duodenum joins 
the second or descending part, as the latter is situated behind the peritoneum 
and is leas mobile. Discomfort may then occur, which begins during the meal 
and reaches its greatest intensity as soon as ah the food has been taken. 
It depends more upon the quantity than the quality of the food, milk produc- 
ing just as much disturbance as an equal weight of solid food. Much more 
commonly, however, the duodenum drops with the stomach, so that a con- 
siderable degree of gastroptosis may be present with little or no gastric 
disturbance. It is thus always necessary to note the position of the duodenum 
as well as that of the stomach during an X-ray examination : if the upper 
extremity of the duodenum is not at least an inch above the umbilicus, 
duodenal ptosis is present. 

After having found the position of the stomach and duodenum in 
the erect and horizontal positions, it must next be determined whether the 
stomach evacuates its contents in a normal manner. If the duodenum drops 
with the stomach, the passage of food out of the stomach and through the 
duodenum is generally normal in rate. This is also sometimes the case even 
if the duodenum has not dropped, but more frequently, especially if the 
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ptosis is well marked, it can be seen with the X-rays that, although the food 
may pass without difficulty from the stomach into the first part of the duo- 
denum, there is delay in the passage beyond this point. 

A second examination should be made 6 hours after the opaque meal, 
no food having been taken in the interval. The patient should not lie down, 
but should follow his ordinary occupation. Gastric stasis is present if the 
stomach still contains food at this second examination. In order to decide 
whether this is due to the ptosis, a second opaque meal should be given on 
another day, and the patient should lie on his right side in the interval between 
the two examinations. If the ptosis is the sole cause of the stasiB, the stomach 
will be empty in 6 hours, and if an intermediate examination is made it will 
probably be found to be already empty in 2 or 3 hours. If there is no delay 
in the evacuation of the stomach in the erect position, the indigestion is not 
due to the gastroptosis. 

It is important to observe whether voluntary contraction of the nbdorainnl 
muscles in the erect posture is sufficient to raise the stomach to its normal 
position, as if this is the ease the prognosis is good, and abdominal exercises 
together with the temporary use of a support will probably result in a cure. 
If the stomach cannot be raised to the normal position in this way, the back 
Bbould be supported by the left hand whilst the lower part of the abdomen 
is pressed inwards and upwards with the right. In most cases this results 
in raising the stomach to the normal position, which indicates that an 
abdominal support is likely to give relief, though it will not by itself cure 
the condition. 

ExTimorTosis (CoLorTosis). — It was at one time erroneously believed 
that ptosis of the intestines could produce kinks, especially at the flexures 
of the colon, and that these gave rise to obstruction to the onward passage 
of ficccs. The colon, like the stomach, varies greatly in length. When the 
ascending colon is unusually long the c tecum is situated in the pelvis even on 
lying down. The lowest part of the transverse colon of normal people is 
almost always situated well below the umbilicus in the erect position. When 
it is longer than the average, as it is in most people with a long stomach, 
it reaches the true pelvis. Under these conditions neither a pelvic crccum 
nor a pelvic transverse colon can be regarded as a result of ptosis. The 
position of the colon varies greatly in the course of the day : it is lowest 
when full and highest when empty just after defalcation ; it is depressed by a 
full stomach ; and a pelvic emeum and transverse colon are raised out of 
the pelvis by a full bladder. In normal individuals examined with the X-rays 
the hepatic and splenic flexures often appear to be acutely kinked. This 
is the result of the shadow being cast in a single plane, ns the limbs of the 
flexures belonging to the transverse colon nrc in front of those of the ascending 
and descending colon respectively, and the flexures appear to be acute, 
although they form a wide angle when looked at from the side. 

The constipation, which is often associated with visceroptosis, is generally 
due to interference with the voluntary part of the net of defecation caused 
by the weakness of the abdominal and pelvic muscles, and the ptosis of the 
dinphragin. I’tosis of the transverse colon never leads to kinking at the 

S ipatic flexure, ns the cn?cum and ascending colon drop with it. A true kink 
occasionally produced at the splenic flexure, ns the phrenico-colic ligament 
stronger than any other of the intestinal attachments. A dragging pain 
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together with a sense of distension may then be felt in the left hypochondrium, 
but no serious obstruction to the passage of fasces ever occurs. 

• The characteristic bulging of the lower part of the abdomen and retraction 
of the epigastrium seen on standing are due mainly to ptosis of the small 
intestine, but are of no clinical importance. 

Hepatoptosis. — When the liver drops it rotates towards the right, or less 
frequently it falls forward so that its upper surface bulges in the epigastrium. 
The condition can be recognised by palpation and percussion, the upper 
border of the hepatic dullness being abnormally low. A palpable liver is thus 
not necessarily an enlarged one, but may simply be displaced. It gives rise 
to no special symptoms except occasionally a vague discomfort in the right 
hypochondrium which may radiate towards the shoulder; it is increased 
by jumping, walking and coughing, and disappears on lying down. 

A dropped spleen can be distinguished from a large spleen by the fact thaf 
it can be manipulated into its normal position, where it is no longer palpable ; 
it generally gives rise to no symptoms, but in very rare instances pain is 
produced by twisting of its pedicle. 

For movable kidney, see p. 1363. 

When the pelvic floor is weak, it allows the pelvic viscera to drop, and 
retroflexion of the uterus generally occurs simultaneously; it may also 
result in actual prolapse of the uterus and rectum. 

Downward displacement of the diaphragm results in dyspnoea, as, being 
constantly in the position of extreme inspiration, it is no longer possible for 
its normal respiratory excursions to occur. This is particularly noticeable in 
patients with heart failure, whose abdominal muscles have been stretched 
by an accumulation of ascitic fluid which has since been absorbed or tapped. 
The downward displacement of the diaphragm is accompanied by a similar 
displacement of the heart, which gives nse to no special symptoms. 

Under normal conditions the abdominal wall and pelvic floor are the 
only support of the viscera ; the peritoneal folds help to maintain them in 
position, but they do not support their weight. If, as a result of weakness 
of the muscles of the abdominal wall and of the pelvic floor, the viscera 
drop when the individual is erect, a pull is exerted on the peritoneal folds, 
which become true suspensory ligaments. Their sensory nerves are constantly 
stimulated, the patient often complaining of vague abdominal discomfort, 
which is generally described as a weight or pressure or as being of a dragging 
nature ; it is relieved by lying down and by pressure upon the lower part 
of the abdomen. The discomfort is most marked in neurasthenic individuals 
owing to the irritability of their nervous system ; if the nervous system is 
healthy it may be completely absent. It is increased by exercise and physical 
fatigue and to a less extent by mental fatigue. 

Visceroptosis leads to an alteration in the centre of gravity of the body. 
In order to maintain the upright position certain muscles of the spine which 
are ordinarily little used are brought into action ; this is a frequent cause of 
chronic backache. 

The maintenance of the circulation when the erect position is assumed 
depends to a considerable extent upon the tonic contraction of the abdominal 
muscles. When this is deficient, a3 it is in visceroptosis, the abdominal 
veins dilate and the pulse becomes abnormally accelerated on standing; 
gigddiness and syncope may also occur. 
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Treatment. — Mach can be done to prevent visceroptosis in women by 
proper management of the puerperium. The patient should remain in bed 
for the first 12 or 14 days after parturition, in order that the most active 
period of involution of the pelvic organs should be completed before the 
uterine supports arc subjected to strain. But when much bruising has 
occurred, especially in the case of primiparm, or when the mother is much 
debilitated by frequent child-bearing, this period should be extended to 3 or 
4 weeks. During the whole of this time exercises for the abdominal and 
perineal muscles should be regularly practised under expert supervision. 
Most of the time during the first few days after getting up Bhould be spent 
on a couch, and a return to full physical activity should be permitted only 
after 6 weeks. 

The first indication in the treatment of visceroptosis is to raise the intra- 
abdominal pressure. In order to do this the condition of the abdominal and 
pelvic muscles must be improved. Exercise out of doors and special remedial 
exercises are of great value. It is essential to prevent the over-stretching of 
the muscles, which occurs whenever the erect position is assumed, as it is 
impossible for them to regain their normal postural tone so long ns they have 
to bear the weight of the viscera for the greater part of the day. In many 
cases, therefore, a support is required for a time, but it Bhould be discarded 
ns soon as the abdominal muscles have regained their normal postural tone. 
An abdominal support should fit closely to the symphysis pubis and Poupart’s 
ligaments below ; it should not extend above beyond the umbilicus. It 
should be bo made that it presses the abdominal contents upwards, back- 
wards and inwards. In most cases of visceroptosis in women all that is 
necessary is a special straight-fronted corset, which does not constrict the 
waist, but supports the lower part of the abdomen. In severe cases a light 
support, hinged in the middle line and fixed in position by steel springs, 
which pass over the hips to end in pads applied to the sacrum, is required. 
The abdominal support should always be put on when the patient is ljnng 
down with the pelvis raised so that the organs are held in proper position, 
and it should be worn all day. Not infrequently the X-rays show that the 
stomach and colon drop on standing almost or quite as far when the support 
is worn ns without it. This is particularly likely to occur in cases in which an 
organ falls into the true pelvis, as the support does not then reach low enough, 
and in thin patients upon whom it is impossible to exert sufficient pressure. 
Such a patient, however, often derives benefit from wearing a support, 
although it does not hold the colon or stomach up. It acts by increasing the 
intra-abdominal pressure, symptoms ascribed to kinks being really the result 
of the low intra-abdominal pressure interfering with the circulation and with 
the proper performance of defecation. 

When visceroptosis is due in part to weakness of the pelvic floor, tins may 
require treatment by pessaries and local operations, which have the object 
of restoring the injured parts to a more normal condition, but an exercise 
for the levator ani muscles is often of groat value in such cases. The patient 
is instructed to perforin the movement she would make were she attempting 
to overcome an urgent desire to deftecatc. The exercise should be repeated 
about thirty times twice a day while in the recumbent position. 1 have 

( often seen a tendency to prolapse of the rectum and of the uterus overcome 
in this way, the associated dyschcria being cured at the same time. 
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Gastroptosis requites treatment only in the exceptional cases in which 
it has led to definite gastric stasis. In slight cases the patient should lie 
down after meals, but in severe cases, in which there is much emaciation or 
the abdominal muscles are greatly atrophied, it is best for her to remain in 
bed for some weeks, as by this means the intra-abdominal pressure is reduced 
to a minim um, and all tension is removed from the abdominal and pelvic 
muscles. The foot of the bed should be raised as high as possible, as this 
helps the organs to return to their proper position, which is often maintained 
after the patient gets up again, especially if she gains weight during the rest. 
She should lie on her right side during and for an hour after meals. 
She can get up to open her bowels and to wash when her stomach is empty 
before breakfast. Small meals should be given at frequent intervals, and 
food should be chosen which contains a maximum of nourishment in a 
minimum of bulk. Upward massage is useful, especially if the stomach or 
colon is low in the horizontal as well as in the vertical position ; it is most 
effective if the masseuse gives her first treatment under the X-ray screen, so 
that she can see what manipulations are required to bring the stomach and 
colon back to their normal position. After the period of complete rest the 
patient should at first lie for an hour on her right side after meals. 

In no circumstances should any operation be performed for raising dropped 
viscera. I have never seen the slightest benefit follow, and the anxious 
mental condition of many of the patients makes surgical interference of any 
kind most undesirable. 


GASTRO-INTESTINAL ALLERGY 

When short, recurrent attacks of abdominal pain, vomiting and diarrhoea, 
either separately or in any combination, are not obviously the result of food 
poisoning, intestinal obstruction, or biliary or renal colic, the possibility of 
abdominal allergy should be considered. The onset is sudden, and the attacks 
terminate abruptly after a period lasting for a few minutes to 24 or 48 hours. 
The pain may occur in any part of the abdomen, but especially in the centre, 
and its situation may vary in different attacks. It may be extremely severe 
and only partly relieved by morphine. It is often associated with vomiting 
or diarrhoea or both. Vomiting and diarrhoea, or either, especially diarrhoea, 
may occur alone. The diarrhoea generally consists of the passage of a single 
watery stool, which may contain mucus, in which are occasionally found many 
eosinophil cells and less frequently red blood corpuscles. The stools passed 
before and after such a watery stool are generally quite normal. The patient 
has no abdominal symptoms of any kind in the intervals between the attacks, 
which may occur almost every day or not more than once or twice a year. 
Nothing abnormal is found on examining the abdomen between the attacks, 
and during the attacks there is little or no rigidity and generally little or no 
tenderness. 

The patient often gives a family history of asthma, hoy fever, Birin disease 
or migraine, and he is often himself a sufferer from one or other of these 
conditions. In some cases the vomiting or diarrhoea is often or always pre- 
ceded by rhinorrheea. The abdominal attacks generally occur, however, 
during periods of complete freedom from other allergic manifestations, so 
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that the frequent presence of alight eosinophilia is an important help in 
diagnosis. Still more characteristic is the complete relief obtained by injecting 
3 to 5 minims of adrenaline (1 in 1000), ns this drug has no effect on any other 
form of abdominal pain. 

Cutaneous reactions may show that the patient is sensitive to certain 
articles of food, especially wheat, milk and eggs in the case of children, and 
pork or other pig food, cabbage, potatoes and chocolate in adults, but the 
absence of such reactions does not exclude an allergic origin of the symptoms, 
nor does their presence prove with certainty that the articles consumed must 
be excluded from the diet. Sensitiveness to foods frequently consumed is 
rarely recognised by the patient, who is, however, generally aware of an 
idiosyncrasy to such articles of diet as strawberries, tomatoes, onions, spinach, 
cucumber, melon, shell-fish and turtle. Gastro-intestinal allergy occurs at 
all age3, but is most common in infants and children. In rare cases attacks 
are brought on by foreign proteins absorbed by the nasal mucous membrane. 
In one patient severe attacks of abdominal pain, with vomiting and diarrhoea, 
were always preceded by rhinorrhoea and sometimes by swelling of the eyelids 
and tinnitus. The slrin gave a strongly positive reaction to cat-skin but to no 
foods, and it was found that the attacks occurred only at the patient’s house 
and only during the past two years, during which she had had a cat in her 
room. 

Treatment. — The patient should avoid any articles of food which he hns 
found give rise to attacks, and also any which give a positive cutaneous re- 
action. As in asthma, this does not apply to wheat, milk and eggs in children, 
the malnutrition following deprivation from these foods more than out- 
weighing the questionable improvement- which may occur in the allergic 
attacks. If attacks continue to be frequent, the effect of h grain of ephedrine 
hydrochloride three times a day before meals should be tried. Nocturnal 
or early morning attacks may be prevented by taking 1 to 2 grains of pheno- 
barbitone at night with an additional dose of ephedrine. The patient should 
learn to give himself adrenaline, and at the first sign of an attack he should 
inject the smallest dose which experience shows prevents an attack : gener- 
ally 3 to 5 minims are sufficient. The injection can be repeated at intervals 
if the attack does not at once completely disappear. 

Ap.tiiitr Hurst. 


DISEASES OF THE PERITONEUM 

ACUTE PERITONITIS 

Definition. — Peritonitis is the disease which results from infection of the 
peritoneum with bacteria. Owing to the large area of the peritoneum and 
its great powers of absorption the results are very severe, and because of its 
intimate relationship to the alimentary canal the risk of such an infection 
occurring is considerable. 

Aetiology. — Infection may reach the peritoneum (1) from without ; 
(2) by the blood stream ; and (3) from the contained organs. 

1. Infection from without is possible in the case of wounds, but is of 
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infrequent occurrence. In most instances severe abdominal wounds injure 
the contained viscera also, and the consequent peritonitis is usually the 
result of this. 

2. Infection by the blood stream is an occasional though uncommon 
mode of infection. In streptococcal and staphylococcal septicajmia peritonitis 
may occur as a terminal event; it frequently gives rise to so few 
symptoms, however, that its existence is unrecognised during life. "When 
pneumococcal peritonitis complicates pneumococcal lesions elsewhere the 
infection is undoubtedly blood borne. 

8. Infection from contained or neighbouring organs is by far the com- 
monest cause of peritonitis. The majority of cases depend more or less 
directly on the passage of bacteria from within the alimentary canal owing 
to changes in its walls. The appendix is the most frequent seat of the 
primary condition. When there is no actual breach of continuity in the 
organ, bacteria escaping through its damaged walls generally lead to the 
formation of peritoneal adhesions and possibly to a local abscess. When, 
however, the infection is particularly virulent or the patient’s resistance 
unusually poor, a sufficient local reaction does not take place, and spreading 
diffuse peritonitis results. This is commoner in children than adults, and 
may occasionally occur, even when the local reaction has been good, through 
manipulation or ill-judged surgery separating the adhesions and allowing 
the infection to spread. Diverticulitis and acute cholecystitis are occasional 
causes of this type of acute peritonitis, but more usually result in local 
adhesive changes. Peritonitis complicating typhoid fever in the absence 
of perforation, and pneumococcal peritonitis when associated with pneumo- 
coccal enteritis, have a similar origin. 

In intestinal obstruction and strangulated hernia the changes which 
occur in the bowel wall speedily permit the passage of organisms through it 
to the peritoneum. This takes place first in the neighbourhood of the 
obstruction, but as paralysis and distension spread along the bowel, organisms 
can make their way through, and consequently most cases of this type are 
widely generalised. The infection, however, is gradual, and the reactive 
forces of the peritoneum have time to respond. By far the commonest 
organism in these cases is the B. colt communis, usually preceded by or 
accompanied by the Staphylococcus epidermidis alhus. 

Perforation of a hollow viscus into the peritoneal cavity is responsible 
for some of the most virulent and widespread cases of peritonitis ; the lower 
the perforation in the bowel, the more virulent the resulting infection will 
be. The appendix is the commonest source, gangrene or a perforating ulcer 
leading to a sudden peritoneal infection before any gradual passage of organ- 
isms has had time to produce a local peritoneal reaction. Perforating ulcers 
of the stomach and duodenum come next in order of frequency ; less common 
causes are perforating ulcers of the ileum, the most important of which is 
the typhoid ulcer, rupture of the gall-bladder, bile-ducts or ureters, and 
perforating wounds of any of the hollow organs, or leakage from surgical 
anastomoses. Abscesses of the liver, appendix, gall-bladder or Fallopian 
tubes occasionally burst into the general peritoneal cavity. Infection of the 
peritoneum may also result by direct spread from neighbouring parts. This 
type of case is particularly common in women, spread taking place either 
directly through the Fallopian tubes, or by lymphatic permeation of the 
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uterine walls. Peritonitis is a very rare sequel to infections of the lung and 
pleura, although the reverse is far from unusual. In the infant an in- 
fection of the thrombosed umbilical vein may lead to peritonitis by direct 
spread. * ' 

Symptoms. — As acute peritonitis is almost invariably a secondary con- 
dition, its symptoms and course are subject to very considerable variations 
depending not only on the nature of the primary lesion from which it arises 
and on the nature and virulence of the infecting organism, but also on the 
general condition of the patient. 

1. Acute qeneralised ‘peritonitis . — This is usually associated with the 
perforation of a hollow organ or the sudden bursting of an abscess into the 
peritoneum, and owes its chief characters to the fact that in such cases the 
peritoneum is suddenly flooded with infection without any preliminary 
preparation. The patient may have been free from any symptoms of ill- 
health, and is suddenly seized with very acute abdominal pain, accompanied 
sometimes by a sensation of something having given way. The pain may 
at first be localised in position, and thus help in the diagnosis of the actual 
lesion ; but it speedily spreads to the whole abdomen, and is followed almost 
at once by a feeling of syncope or collapse. Within a few minutes the patient 
becomes cold and pale ; his features are pinched and betray the most intense 
anxiety *, beads of sweat stand out upon the skin, and the pulse may be 
almost imperceptible. He complains of nausea, but docs not often vomit, 
and his respirations are shallow and quickened. In a short time a certain 
amount of improvement takes place ; the pulse, though rapid, is of better 
volume, and the pain may take on an intermittent colicky character. The 
abdomen is absolutely rigid, and is usually retracted, though it may be dis- 
tended ; it is very tender on pressure. The liver dullness is usually absent ; 
but this is only important if an abdominal examination made at the onset 
of the attack revealed a normal area of dullness. These symptoms are 
caused by the perforation or other primary cause and the resultant flooding 
of the peritoneum with infective material. Occasionally they may be suffi- 
ciently severe to lead to death by themselves : but more usually they gradually 
merge into the symptoms of the consequent acute peritonitis itself. The 
latter are reactive in nature, and are due to nature’s attempts to limit the 
process. 

The patient becomes extremely restless, this being one of the most char- 
acteristic and distressing features of nearly all forms of peritonitis. Owing 
to the loss of fluid by sweating, vomiting and exudation, the subcutaneous 
tissues become shrunken and give the patient the so-called “ facies Hippo- 
cratica.” The tongue is dry and furred, and the teeth become covered with 
sordes. The pulse increases in rate and becomes thready and later running 
in character, and the temperature, which at first may be subnormal, rises. 
The abdomen is of a uniformly board -like rigidity and extremely tender. 
It is held immovable, respiration being entirely thoracic, and the patient 
lies with his knees drawn up to relieve the abdominal tension. There is 
usually absolute constipation, and the intestinal sounds are absent. Gradu- 
ally the paralytic intestine becomes dilated, and the abdomen distended. 
Vomiting is early and frequent. The vomited matter is usually only small 
in quantity ; it speedily becomes exceedingly foul, though it is rarely ficcal, 
and the breath is extremely offensive. The urine is scanty and may contain 
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traces of albumin, and its passage may produce a paroxysm of pain. It 
usually contains a large amount of indican. 

Throughout the whole course of the disease the outstanding feature is the 
pain. This may at first be intermittent and colicky ; but as the peritonitis 
develops it becomes constant and agonising, being increased by the smallest 
movement. In spite of this the restlessness persists, the patient being 
unable to resist the desire to move his limbs. The pain and restlessness, 
with the persistent vomiting, the intense thirst, which is hardly relieved 
by drinking, combine to make the patient’s misery extreme. The pulse 
increases in rapidity until it can scarcely be counted, the extremities become 
cold, the eyes grow more sunken, and the features more pinched. As death 
approaches, tho skin takes on a cyanotic hue ; the persistent restlessness, the 
increasing voicelessness, and the remorselessly unimpaired consciousness 
bring death as a merciful release, even though the pam may be somewhat 
relieved towards the end. 

The foregoing description applies to an acute fulminant case of peritonitis, 
running its course to death in from 24 to 48 hours ; its outstanding features 
are a condition of profound shock and toxemia, giving a measure of the high 
grade of peritoneal absorption. In the aged, and in patients with tabes or 
Bright’s disease, the symptoms may be very atypical ; pain may be but 
little marked, and vomiting and tenderness may be absent, while the bowels 
may act freely throughout. The striking restlessness, the condition of the 
tongue, the pulse and the ultimate mctcorism will, however, usually indicate 
the true nature of the condition. 

2. Acute spreading peritonitis . — This variety differs from the preceding 
in that the peritoneum is not suddenly flooded with infective material, but 
is prepared for infection by the more or less gradual spread of the condition. 
It accompanies many cases of appendicitis, and is a sequel of intestinal 
obstruction if unrelieved for a sufficiently long period. The peritoneal 
reaction is intense, and the coils of intestine become glued together with a 
Bticky exudate, while pockets of pus form between them. The pain is at 
first localised to the region of origin ; but as the infection spreads it extends 
until it may become generalised over the whole abdomen. It is, however, 
never so intense as in the preceding variety, and may be distinctly spasmodic 
in character. The general abdominal symptoms are also less severe, the 
tenderness, rigidity, meteorism and constipation being of varying grade. 
The aspect of the patient betokens a profound septic infection, the tongue 
is furred and dry, the pulse rapid, ana the temperature of the hectic type. 
Rigors and sweats are not uncommon, and if left alone the case may ter- 
minate with fatal septic£emia, suppurative pylephlebitis, or in rare cases 
the pus may accumulate and burst either externally in the region of the 
umbilicus or into one of the hollow viscera. 

3. Pneumococcal peritonitis . — This presents certain fairly characteristic 
features, which in many cases enable tho nature of the infection to be cor- 
rectly diagnosed from the clinical picture alone. It is far more frequent in 
children than in adults, and in girls than boys in the proportion of nearly 
7 to 3. It occurs in a diffuse and an encysted form, depending probably on 
the resistance of the patient. In many cases there exists a definite pneu- 
mococcal enteritis, the organisms penetrating the wall of the bowel and so 
infecting the peritoneum. The predominance of the disease in girls is pro- 
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bably due to the fe.male genitals being a source of infection, as the pneu- 
mococcus lias been cultivated from the vagina in some instances. In the 
majority of cases, however, the peritonitis is part of a pneumococcal septi- 
caemia ; thus, when it is secondary to pneumococcal disease of the middle 
ear, local pneumococcal abscesses or pneumococcal arthritis, the blood 
stream appears to be the source of infection, and it probably is so also 
in those cases which follow pneumonia or empyema, since the physics 
of the upper abdomen renders a direct spread through the diaphragm 
unlikely. 1 0 

There is a striking resemblance between the symptoms of most forms 
of pneumococcal infection, a resemblance which strongly supports the view 
of their origin in a septiemmia. The onset is usually sudden, often accom- 
panied by a ohill and a high temperature, the pain is violent and persistent, 
and the prostration severe. The patient has the characteristic flush, the 
respiratory rate is raised, and the accessory muscles of respiration aro called 
into play. Vomiting is frequent, and tenderness and rigidity arc marked ; 
but in place of the usual absolute constipation there is frequently profuse 
diarrhoea, which, associated with the other symptoms of acute peritonitis, 
is often almost diagnostic. In the diffuse form, unless operation is under- 
taken, death takes place early ; but if the patient lives long enough thero 
may be a sudden fall of temperature about the seventh day, as in pneu- 
mococcal pneumonia. 

The encysted and more common variety of pneumococcal peritonitis is 
less severe, and shows a remarkable tendency for pus to colleot in the lower 
abdomen. There is the same acute onset as in the diffuse variety ; but the 
patient then appears to improve for a few days. Later, however, he gets 
gradually worso, the abdomen becomes distended, the diarrhcea changes to 
obstinate constipation, and an abscess forms in the lower abdomen and 
finally bursts at the umbilicus. The exudate in these cases is a greenish, 
odourless pus, which is sufficiently characteristic to enable the infection to be 
diagnosed when it 18 discovered at operation. 

4. Gonococcal peritonitis . — Gonococcal peritonitis is Tare ; it occurs both 
as an acute diffuse affection of the peritoneum and as a localised pelvic 
inflammation. It is commoner in females than in males, owing to the ready 
channel for infection through the Fallopian tubes, and when it occurs in 
males it is usually secondary to epididymitis. The infection is generally a 
mixed one, the more fragile gonococcus being readily overgrown, and some 
cases of unexplained peritonitis, which on culture show only D. con, are 
possibly gonococcal in origin. The symptoms do not differ in the diffuse 
cases from those of other forms of acute peritonitis, although the primary 
focus usually gives rise to symptoms. The prognosis is, however, good, and 
the majority of cases, even those presenting Bovere symptoms, recover without 
operation. 

5. Streptococcal peritonitis . — Peritonitis due to the Streptococcus is occa- 
sionally secondary to lesions of the alimentary canal ; but much more 
frequently it is a sequel of puerperal infections. It occurs common! j a ter 
a first delivery, and is frequently associated with retained products. In ac- 
tion takes place along the lymphatics of the damaged uterus or through 
the Fallopian tubes, and may be localised in the pelvis', but it often gnes 
rise to generalised peritonitis. The symptoms arc characteristic, and are 
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associated with evidence of a marked septicromia. The abdominal walls, 
being -already greatly stretched, do not show the usual rigidity, and extreme 
distension occurs rapidly. Diarrhoea is commoner than constipation, and 
a high temperature with rigors is usual. The uterine discharges are offensive, 
the milk secretion is suppressed, and the cases frequently progress to death 
within the first week. This typo of infection is more fulminant than any 
other, except certain cases of perforative peritonitis. 

Diagnosis. — The diagnosis of acute peritonitis is not usually difficult, 
except in cases where the severity of the causal condition is so great that 
it masks the peritoneal response, or where the peritonitis occurs in a patient 
already so severely ill that no response is possible. It is often extremely 
difficult to make a correct diagnosis of the lesion to which the peritonitis is 
secondary, and in many cases this is only possible after laparotomy. The 
most valuable signs of acute peritonitis are the severe pain and tenderness, 
the rigid abdomen, the small, rapid, and thready pulse, the dry tongue, the 
restlessness, vomiting, and constipation, and the absence of sounds of gurgling 
on auscultation. Any of these symptoms may, however, be absent, and a 
diagnosis must be based on their occurrence in combination. In post- 
operative cases there is sometimes a remarkable absence of both pain and 
rigidity, and the all-important early recognition of the condition in these 
patients is often one of much difficulty. 

Peritonitis is most likely to be mistaken for lead colic or acute intestinal 
obstruction. From the former it can he distinguished by the fact that the 
abdomen in peritonitis is usually extremely tender, while in colic pressure 
often, though not invariably, relieves the pain ; in colic a blue line is present, 
and the red corpuscles show punctate basophilia, the pain is intermittent, 
and there is usually no vomiting aud less extreme rigidity. From aente 
intestinal obstruction the diagnosis is often far more difficult, particularly 
since the two conditions frequently coexist. In the early stages of obstruc- 
tion, before peritonitis bns developed, the intermittent nature of the pain, 
the absence of great tenderness or rigidity, the copious nature of the vomit, 
and the evidence of increased peristalsis from inspection or auscultation 
should help to distinguish tho two conditions. 

In acute pancreatitis tho pain is more definitely hypogastric, tho patient 
is usually over middle age, and collapse is extreme. The menstrual history, 
tho typical pallor, aud the results of vaginal examination usually serve to 
indicate a ruptured tubal pregnancy, and in other ncutcly painful abdominal 
conditions the localised naturo of tho pain aud the absence of any 
extreme general tenderness help to distinguish tho condition from 
peritonitis. 

The gastric crises of tabes are seldom likely to be a source of error ; but 
the comparative nbscnco of sovero symptoms in tabetics, the subjects of 
peritonitis, is very apt to load to a mistaken diagnosis. 

Basal pneumonia and diaphragmatic pleurisy may lead to acute abdominal 
symptoms. The temperature and pulse, the raised respiration rate, and a 
routine examination of the chest in all cases should prevent a mistake being 
made. 

Prognosis. — The prognosis of acute peritonitis is always grave, even 
with early surgical treatment. Without operation no case of acute perfora- 
tive peritonitis can be expected to recover ; such exceptions as have been 



786 DISEASES OF THE DIGESTIVE SYSTEM 

recorded must be regarded as medical curiosities. Usually death takes place 
vat n in 48 hours, though it may be delayed a week or even longer when the 
perforation is high in the bowel and the latter is empty at the time. 

In diffuse spreading peritonitis and streptococcal puerperal infections 
death is almost as invariable, unless operation is undertaken ; but the process 
is less rapid, and a small proportion of cases undoubtedly recover without 
surgical aid.. These cases occasionally merge into a form of chronic fibro- 
purulent peritonitis, characterised by the progressive formation of collections 
of pus between neighbouring viscera, and by repeated outbursts of symptoms 
as other parts of the peritoneum become successively involved. This con- 
dition usually terminates in fatal septicaemia, with infections in the pleura, 
pericardium or endocardium. The prognosis in pneumococcal cases is 
considerably better, as even without operation, a fair proportion recover, 
either with or without the formation of a hypogastric purulent collection, 
which may discharge at the umbilicus. In the rare gonococcal cases recovery 
is the rule, and the fatal cases recorded have almost invariably followed 
operation. 

In forming a prognosis the chief importance must be placed on the degree 
of toxaemia and the severity of the intestinal paralysis, and to a less extent 
on the degree of meteorism and the frequency of the vomiting. Spontaneous 
bowel actions or their induction by enemata make the prognosis relatively 
more favourable. 

The rate of rise of the pulse and its ratio to the temperature are also of 
importance ; cases with a subnormal temperature throughout arc almost 
always rapidly fatal. 

Treatment. — The principles that muBt underlie the successful treatment 
of acute peritonitis are, firstly, the removal or limitation of the process to which 
the peritonitis is secondary by a thorough and Bpeedy exploration of the 
abdomen, followed by closure of a perforation, removal of an appendix, or 
such other measures as the pathology present may indicate ; secondly, drainage 
and relief of tension in the peritoneal cavity ; thirdly, the encouragement of 
the normal peritoneal response and the least possible damage to its protective 
agencies ; and, fourthly, the combating of the shock and toxremia. 

By the adoption of the Fowler position, in which the patient is propped 
up in bed in a sitting position, not only is infective material removed from tho 
dangerous diaphragmatic area and brought into contact with the much more 
highly resistant pelvic peritoneum, but at the same time the diaphragm is 
relieved from the pressure of the dilated stomach and intestines. . 

A further important adjunct to surgical treatment is the intravenous 
injection of saline by the continuous drip method. This raises the blood 
pressure and redresses the chloride and fluid loss which has taken place, ana 
being excreted by the peritoneum, it reverses to a certain extent the lymphatic 
circulation, and consequently largely prevents the absorption of toxic material 
as well as dilutes that already present. Gas-gangrene antitoxin is often ol 
value in combating the toxaemia arising from the paralysed bowel. 

Until a definite diagnosis has been made and operation advised and 
agreed to, the administration of opium in any form is definitely contra- 
indicated. It musks the symptoms, and by bringing to the patient and his 
advisers a false sense of security may lead to a fatal delay in undertaking the 
operation. When, however, a diagnosis has been made, and operation is 
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agreed to, morphine is beneficial in reducing both the mental and physical 
symptoms while the necessary preparations are being made. Morphine as 
a method of treatment has been adopted more and more of recent years, 
the morphine being given deliberately nnd in doses sufficient to affect the 
respiration rate with the object of diminishing the activity of peristalsis, 
as well as of combating the shock, pain and restlessness, which help so largely 
to exhaust the patient’s powers of resistance. It is very doubtful whether 
it ever prevents the response of the bowels to enemata in cases in which they 
would otherwise respond. If vomiting is a prominent symptom, lavage of 
the stomach is of value. It should, if possible, always be done before opera- 
tion, as post-ansesthetic vomiting of fajeal material is a fruitful cause of fatal 
broncho-pneumonia. The introduction of an in-dwelling Ryle’s tube through 
the nose, into the stomach, or even the duodenum, with frequent suction 
by syringe, is a valuable method of keeping the stomach and upper intestine 
empty. 

In pneumococcal cases there is not quite the same urgency for operation, 
and in some cases recovery follows the use of sulphapyridine (M. & B. G93) 
and serum, if the pneumococcus can be typed, as it can be in some cases, 
from the urine. In gonococcal peritonitis, if a diagnosis can be made, con- 
servative treatment should be followed ; but if there is doubt, ns there often 
must be, of the nature of the infection, or if the patient shows any increase 
of symptoms, laparotomy is the only safe course to follow. 

E. 6. Slesikoeu. 


CHRONIC PERITONITIS 

Chronic peritonitis is a condition in which widespread and progressive 
chronic inflammation of the peritoneum occurs independently of tuberculous 
or malignant peritonitis. 

^Etiology. — Chronic peritonitis may be associated with chronic inflam- 
matory changes in the thorax. Effusion may occur from all the serous 
membranes (polyserositis) ; this condition is probably in most cases tuber- 
culous. In other cases chronic peritonitis is associated with chronic roedi- 
astinitis and adherent pericardium (p. 995). The peritoneum covering the 
liver (perihepatitis) and spleen (perisplenitis) is generally most severely 
involved. 

Pathology. — The liver may be covered with a thick, hard and white 
coating of fibrous tissue, which can be peeled off to expose the smooth peri- 
toneal surface. Perihepatitis is almost always associated with a similar 
thickening of the capsule of the spleen and with thickening of other parts 
of the peritoneum. 

Symptoms. — The only important symptom is ascites. Its onset is 
generally gradual, but it may be acute. Frequent tapping is required, and 
the intervals between the performance of paracentesis tcud to diminish and 
may finally be as short as a fortnight, when as much as a pint of fluid may 
be poured into the peritoneal cavity in a day. 
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(Edema, especially of the. feet, is frequent in the late stages ; it is rencr- 
ally cardiac or renal in origin, but may also be caused by pressure of the 
ascitic fluid on the inferior vena cava. 

Course. — The course of the disease is very slow, death generally occurring 
from some intercurrent disease. The general health may remain good for a 
long time. 

For the diagnosis and treatment, see Ascites (pp. 793-795). 


TUBERCULOUS PERITONITIS 

Etiology. — The peritoneum is involved in 15 per cent, of fatal cases of 
tuberculosis. Tuberculous peritonitis is rare in infants and uncommon 
after 30 ; the majority of cases occur between the ages of 3 and 20. Boys 
and girls are equally liable to the disease ; it is found much more frequently 
in women than men at operations, but more frequently in men than in women 
after death. 

Primary tuberculous peritonitis is uncommon in children and rare in 
adults. It is probably duo to infection conveyed by tbo intestines, which 
do not themselves become infected. More often, especially in children, the 
mesenteric glands become tuberculous, generally without any lesion developing 
in the intestines, and the peritoneum is infected from the glandB. In males 
the primary focus may be the prostate, vesicul® seminales or testes, and in 
females the disease frequently begins in the Fallopian tubes ; but the latter 
may also be infected from the peritoneum. Although tuberculous ulcers 
are found in 75 per cent, of fatal cases of pulmonary tuberculosis, the peri- 
toneum ia affected in only 4 per cent, of cases. The peritoneum, the pleura 
and occasionally the pericardium may be involved together in the absence 
of any other tuberculous focus. 

Pathology. — Tuberculous peritonitis may occur in three forms— the 
ascitic, loculatcd and obliterative. 

1. In the ascitic form, which may be acute, Bubacute or chronic, miliary 
tubercles are scattered over the whole peritoneum, which is free or nearly 
free from adhesions. In chronic cases the tubercles are larger nud more 
fibrotic than in the acute ; the peritoneum is thickened and the mesentery 
is shortened so that the intestines aro tethored to the posterior abdominal 
wall. This form may closely resemble malignant peritonitis. 

2. In loculatcd tuberculous peritonitis the fluid may bo clear, the condi- 
tion being then intermediate between the ascitic and obliterative forms, or it 
may bo turbid or purulent. In the latter case masses of tuberculous material 
separated from each other by adherent coils of intestine have broken down to 
form suppurating foci, which may erode the intestine or open at the umbilicus 

or oven into the vagina. . ... 

3. Chronic obliterative, adhesive or fibrous, tuberculous pcntouitiB 

may occur after absorption of fluid in the ascitic form or may develop 
primarily. No effusion is present, but universal adhesions obliterate the 
lumen of the peritoneum, all the viscera being inextricably bound together 
and to tho parietal peritoneum. ... ,, 

In each form of tuberculous peritonitis the mesenteric .glands arc generally 
caseous (“ tabes mesenterica ”) and may break down in the centre ; the 
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mediastinal glands may also become tuberculous. The omentum is often 
rolled into a solid mass, which sometimes contains caseous noduleB. 

Symptoms. — Tuberculous peritonitis is sometimes completely latent, and 
may be discovered accidentally during an operation for Borne independent 
disease or for a hernia, when the sac may be the only part involved. 

The onset of abdominal symptoms is generally preceded by a period of 
ill-health. The patient loses weight and strength, his appetite iB poor, and 
his temperature may rise slightly at night. After a time he complains of 
general abdominal discomfort. Constipation is common, especially in the 
obliterative form. In other cases diarrhoea may occur owing to tuberculous 
ulceration of the intestines, fistulous communications between adjacent coils 
of intestines or simple entero-colitis. The stools are occasionally bulky owing 
to deficient absorption of fat caused by obstruction of the lacteals by caseous 
mesenteric glands ( vide p. 657). The spleen and less often the liver may be 
enlarged. The skin, especially over the abdomen, is dry, inelastic and some- 
times so pigmented, that Addison’s disease is simulated. In chronic cases 
there is sometimes no pyrexia ; more often the temperature is intermittently 
slightly raised. In acute and suppurative cases the temperature is generally 
high and irregular, and the pulse is rapid. Traces of albumin may be present 
owing to the pressure on the renal veins caused by the large accumulation 
of fluid in the abdomen or to the effect of the toxaemia on the renal cells. 
A moderate degree of anaemia is often present, and leucocytosis develops if 
suppuration occurs. 

In the ascitic form the abdomen gradually becomes distended. At first 
it is tympanitic, but after a time evidence of the presence of free fluid is 
obtained, but the quantity is not often very great. Less frequently a large 
amount of fluid collects with great rapidity ; the sudden stretching of the 
abdominal muscles is likely to cause a considerable amount of pain. Moderate 
tenderness of the whole abdomen is generally present. A large accumulation 
of fluid may compress the inferior vena cava and give rise to oedema of the 
legs. The diaphragm is pushed upwards and respiration becomes shallow and 
thoracic. The skin over the abdomen is shiny and the veins are enlarged. 
The ascitic fluid is generally clear and it often coagulates on standing. Less 
frequently it is turbid or blood-stained. It always contains cells, a large 
proportion of which are lymphocytes. Tubercle bacilli are rarely found, 
although they must be present, as the fluid may produce tuberculosis when 
injected into guinea-pigs. 

In the loculated form with suppuration the abdominal pain is generally 
greater. Attacks of colic are common, especially after exercise. The abdo- 
men is distended and doughy. On percussion irregular tympanitic and dull 
areas are found. Large caseous glands and collections of pus between 
adherent coils of intestines may form palpable masses, which are immobile, 
tender and dull on percussion. The omentum can often be recognised as 
a thick cord stretching across the upper part of the abdomen ; the transverse 
colon generally forms a resonant band immediately above it, which helps to 
distinguish it from the lower edge of an irregularly enlarged liver. The ease 
with which the masses are felt varies from time to time with the amount of 
flatulent distension of the intestines. When an abscess is about to point at 
the umbilicus, the latter becomes indurated, red and tender. A similar condi- 
tion is occasionally observed in pneumococcal peritonitis and in pelvic peri- 
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tonitis in -women. On rectal and vaginal examination thickened Fallopian 
tubes, enlarged glands or collections of pus may be felt. 1 

The sigps of obliterative tuberculous peritonitis arc ill-defined. The 
abdomen gives acbaractcristic rubbery resistance on palpation and is gener- 
ally somewhat distended. Irregular masses may bo felt in it, and the peri- 
staltic waves of the small intestines are often visible, especially in children. 
This does not necessarily indicate that partial obstruction is present, as it 
may be simply a result of the abnormal thinness of the abdominal wall. 

Symptoms of tuberculous disease of other organs, especially of the lungs, 
pleura and intestines are often present. Generalised tuberculosis may 
develop at any time, especially in children. Vomiting and constipation, 
which suggest intestinal obstruction, may be the first symptoms of tuberculous 
meningitis. 

In rare cases acute peritonitis may develop as a result of rupture of a 
softened caseous gland or perforation of a tuberculous ulcer. 

When a patient recovers from tuberculous peritonitis, the tubercles and 
adhesions may completely disappear. More frequently localised adhesions 
remain, and calcified tuberculous mesenteric glands are often found with the 
X-rays, at operations and after death. They may give rise to confusion when 
the abdomen is X-rayed on account of suspected renal calculi. They do 
not, however, move with the shadow of the kidney with changes in posture, 
and the diagnosis can always be settled by pyelography. The bands, which 
may form from localised adhesions, occasionally cause acute intestinal 
obstruction, sometimes not until many years after the active disease has 
disappeared. 

Diagnosis. — In the presence of tuberculous disease of the lungs or other 
organs, abdominal distension, especially if associated with ascites or irregular 
abdominal masses, generally indicates that tuberculous peritonitis is present. 
The discovery of tubercle bacilli in the sputum, and their much less common 
discovery in the feces or vaginal discharge, is very strong confirmatory 
evidence. Ascites in children and in females with symptoms pointing to 
tuberculous salpingitis is generally due to tuberculous peritonitis. 

Acute cases may at first closely simulate pneumococcal peritonitis or 
even appendicitis ; but in non-tuberculous inflammatory exudates of the 
peritoneum most of the cells are polymorphonuclear leucocytes instead of 
lymphocytes. Ascites due to cirrhosis of the liver in children is almost 
always mistaken for tuberculous peritonitis ; on the other hand, the ascitic 
form of tuberculous peritonitis in middle-aged alcoholic individuals is likely 
to be mistaken for ascites due to cirrhosis. When cirrhosis is undoubtedly 
present, ascites may still be due in part to tuberculous peritonitis , a large 
proportion of lymphocytes in the fluid is very strong evidence in favour 
of this, as the ascitic fluid in uncomplicated cirrhosis contains few except 
endothelial cells. In simple chronic peritonitis there is no fever and little or no 
pain, and the ascitic fluid contains few if any lymphocytes. The presence ol 
irregular masses together with fluid in the abdomen generally indicates 
tuberculous peritonitis in children ; but it is more frequently due to malignant 
disease in adults, especially in males. The history of the case and any evidence 
of tuberculous or of malignant disease in other parts of the body liclp to 

settle the diagnosis. , , , 

Fever, inflammation of the umbilicus, and the presence of lymphocytes m 
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the ascitic fluid point to tuberculosis, whilst nodular infiltration without in- 
flammation of the umbilicus, hard and enlarged glands in the groin or neck, 
and the presence of large, multinuclear cells or groups of cells in the effusion 
point to cancer. 

Prognosis. — Recovery takes place in a large proportion of cases of the 
ascitic form of tuberculosis peritonitis. When localised abscesses develop 
complete recovery is rare, and when a fecal fistula forms death almost always 
follows. Prolonged fever, rapid emaciation and intractable diarrhoea are the 
most serious symptoms. The prognosis also depends on the severity of any 
tuberculous disease of the lungs or other organs which may be present. 
Apparent recovery is sometimes followed by a relapse, generally owing to 
reinfection from an unhealed primary focus, such as a tuberculous gland, 
appendix or Fallopian tube. 

Treatment. — The patient should be kept in bed completely at rest bo 
long as the temperature is raised. He should be in the open air all day and 
night when the weather permits, and if indoors an abundant supply of fresh 
air is essential. Heliotherapy or artificial sunlight Bhould be employed, but 
care must be taken to avoid over-exposure. The mercurial ointment, which 
is sometimes applied on a binder to the abdomen, is probably quite valueless. 
Diarrhoea should be treated by a non-irritating diet, and in intractable cases 
by opium preparations. If fatty diarrhoea is present, fat must be excluded 
from the diet. With this exception, the food Bhould be as abundant and 
nourishing as possible. Tuberculin has been much employed, but I am not 
convinced that it is of any use. 

When the abdominal distension in ascitic cases gives rise to discomfort 
paracentesis should be performed. Nothing is gained by laparotomy. The 
occurrence of intestinal obstruction is an indication for operation, though it 
is rarely possible to do anything useful owing to the extensive adhesions 
present and the danger of tearing the intestines. 


CANCER OF THE PERITONEUM ; MALIGNANT PERITONITIS 

^Etiology. — Cancer of the peritoneum is almost always secondary. The 
primary disease is generally in the abdomen, especially the stomach and the 
ovary, the peritoneum becoming involved by spread along lymphatics or 
blood vessels, by direct contact, or most commonly by malignant cells being 
set free and scattered widely over the peritoneum. The disease may also 
spread from cancer of the breast by the deep lymphatics of the chest and 
abdominal wall, and by lymphatics from malignant disease of the testis. 

Pathology. — Malignant deposits may form minute tubercles, larger white 
non-caseating nodules or even very large masses. The parts most generally 
involved are the omentum, mesentery and pelvis. Chronic fibrotic changes 
frequently occur, and result in the omentum being rolled up and the mesentery 
shortened as in tuberculous peritonitis. The diaphragm is often invaded 
with growth, which spreads to one or both pleura. Acute or subacute peri- 
tonitis may occur. 

Symptoms. — The symptoms are caused in part by the primary disease and 
in part by the secondary malignant peritonitis. As the former is generally 
situated in the abdomen, it is impossible to distinguish between the symptoms 
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due to the t wo causes. Malignant peritonitis generally results in ascites- 
the fluid is clear or turbid, haemorrhagic, chyliform, or less frequently chvious 
owing to obstruction and subsequent rupture of lacteals. The umbilicus 
is often infiltrated with growth, and nodules may be felt along the falciform 
ligament. Tmnours are often felt in the abdomen or on rectal examination ; 
they are sometimes too small to be palpable, and in other cases they can onlr 
be felt after the fluid has been removed. The rolled-up omentum can 
often be recognised as a thick transverse cord above tbe umbilicus. The 
malignant masses or peritoneal adhesions may give rise to obstructive 
symptoms. 

Diagnosis. — The development of new abdominal tumours or ascites 
in a patient who is known to have cancer of the stomach or other organ is 
conclusive evidence that the peritoneum is involved. When there is no clear 
evidence pointing to the presence of a primary malignant or tuberculous 
focus, it may be difficult to distinguish between tuberculous and malignant 
peritonitis (seepp. 790, 791). When ascites is present and no tumour is palpable, 
cirrhosis, simple chronic peritonitis or portal thrombosis may be simulated ; 
the abdomen should be tapped, when a tumour often becomes palpable if 
malignant disease is present. 

Prognosis and Treatment. — It is rare for the patient to survive for 
more than six months after the peritoneum becomes involved. Treatment 
is purely palliative. Considerable relief may follow paracentesis. 


ASCITES 

Definition. — Ascites is tbe accumulation of free fluid in tbe peritoneal 
cavity. 

.Etiology. — Ascites is a constant symptom of simple, tuberculous and 
malignant chronic peritonitis. It occurs when there is a rise of pressure in 
the portal circulation ; it is always present in portal thrombosis and when 
the portal vein is obstructed by a growth or an aneurism, and portal obstruc- 
tion is in part responsible for its presence in cirrhosis of the Jivcr. Ascites 
is very common in heart failure, in which it is almost always associated with 
oedema of the feet. It is in part due to the same causes as the oedema, but 
it is also in part caused by portal congestion, and by obstruction to the lymph 
flow from the thoracic duct owing to the rise of venous pressure. Lastly, 
ascites accompanies the dropsy of Bright s disease and severe anaemias.^ 
Symptoms. — The abdomen becomes gradually enlarged, at first in an 
antcro-posterior direction, the costal margin being pushed forward, but at a 
later stage the bulging occurs in the flanks also. The stretching of \e 
abdominal wall gives rise to a tight sensation, which may amount to actual 
pain if the fluid collects rapidly. It causes the muscles to atrophy and lmca> 
atrophica? develop in the skin. The umbilicus becomes everted and may orm 

a thin-walled bladder. , , , ... f 

The rise in intra-abdominal pressure caused by the accumulation of 
ascitic fluid obstructs the inferior vena cava ; cedcma of the legs may occur, 
and the obstruction to the renal circulation may cause albumin to appear 
in the urine, the quantity of which is reduced owing to the loss of water 
in the ascitic fluid. Compensatory dilatation of other venous channels 
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results : tlie dilatation of tlie veins passing between the abdominal wall and 
those in the falciform ligament is manifested by the development of large 
and prominent subcutaneous veins around and above the umbilicus ; others 
pass from the superficial and deep epigastric veins in the middle of the groin 
towards the costal arch, where they join the superficial epigastric and long 
thoracic veins. When paracentesis is performed, the dilated veins disappear 
if they have developed as a result of pressure on the inferior vena cava, but 
not if obstruction of portal veins is the primary condition. 

The diaphragm is pushed up ; its excursions on respiration arc reduced 
and dyspnoea may result. The impulse of the heart may be felt in the third 
intercostal space ; the twisting of the heart may temporarily produce a 
pulmonary systolic murmur. Cardiac irregularity, palpitation and attacks 
of faintness may follow. The upper border of hepatic dullness may reach 
the fourth, third or even second intercostal space in front ; the right base 
is dull behind owing to the liver being pushed up and the lung compressed. 
A pleural effusion may be suspected, but the upper limit of dullness is altered 
on taking a deep breath if it is due to the liver being pushed up, and the 
increased dullness diminishes or disappears when the patient lies on his face ; 
in pleural effusion the dullness is higher in the axilla than behind, but this 
is not the case if it is due to an abnormally high position of the liver. 

The pelvis and renal regions hold a considerable amount of fluid, so 
that no accumulation occurs in the flanks until at least a litre is present in 
the abdomen. As more fluid collects, the resonant note in the flanks is replaced 
by dullness, but the change may be delayed if there is much gas in the colon. 
The level of dullness now gradually rises and spreads over the pubes towards 
the umbilicus. On turning from one side to the other the most dependent 
part remains dull. This is not, however, absolutely pathognomonic of ascites, 
as similar movable dullness may occur in chronic obstruction of the small 
intestines, which are distended with fluid faeces and gas. 

In chronic peritonitis the mesentery may be so shortened that the in- 
testines are unable to float on the fluid ; the fluid then accumulates in front 
of the intestines, and the highest part of the abdomen is dull. 

A characteristic fluid thrill is felt when one side of the abdomen is sharply 
flicked by the fingers of one hand, whilst the other hand is placed flat upon 
the opposite side of the abdomen. When the patient is very fat or the 
abdominal wall is cedematous, a similar but less marked sensation may be 
produced. In doubtful cases the hand of an assistant should therefore be 
pressed perpendicularly over the middle line of the abdomen, as this prevents 
the transmission of the impulse through the abdominal wall, but not through 
the fluid contents of the abdomen. 

When the liver or spleen is enlarged and hard, or when an abdominal 
tumour is present, the sensation produced by dipping the tips of the fingers 
suddenly through the fluid on to the solid organ, which jumps away from 
them, is most characteristic. 

Diagnosis of Ascites. — Confusion has often occurred between ascites 
and a large ovarian tumour. The history of the development of the abdominal 
swelling may help the diagnosis. In many cases the outline of an ovarian 
tumour can be definitely felt, and its pelvic attachments can be recognised 
by vaginal examination. The antero-posterior enlargement is greater than 
the lateral bulging, whereas the reverse is the case in ascites ; the maximal 
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girth is below the umbilicus instead of at the umbilicus or above • the 
umbilicus, which is normally and in ascites an inch nearer the pubes than 
the ensiform cartilage, is proportionately farther from the pubes ; and the 
distension on one side is often greater than the other instead of being uniform. 

Diagnosis of Cause of Ascites. — In cirrhosis of the liver the fluid 
collects rapidly and the patient is obviously ill. In chronic peritonitis the 
accumulation on the first occasion is generally very gradual and the patient 
may be otherwise well. An enlarged spleen or the occurrence of hmmatemesis 
points to cirrhosis, evidence of chronic interstitial nephritis to chronic peri- 
tonitis. A patient with ascites due to cirrhosis alone rarely survives the 
performance of paracentesis more than two or three times, as his general 
health has already greatly deteriorated by the time that ascites develops. 
If tapping is frequently performed, chronic peritonitis is therefore probably 
present, even if other evidence indicates that the patient is also Buffering from 
cirrhosis. Tuberculous peritonitis is rare in adults, except as a complication 
of cirrhosis of the liver and when secondary to tuberculous Fallopian tubes. 
Evidence of tuberculous disease in other parts of the body, solid masses 
palpable in the abdomen or on rectal examination, pain and tenderness in the 
abdomen except over the liver, and induration and redness of tbe umbilicus 
point to tuberculous peritonitis ; the fluid is generally turbid, the specific 
gravity is above instead of below 1015, and lymphocytes are present. 

In malignant peritonitis there is generally evidence of the primary disease 
in some other organ, and nodules may be felt in the abdomen, in the neigh- 
bourhood of the umbilicus, or in the middle line above it, and enlarged glands 
may be present. The spleen is not enlarged, emaciation is generally greater 
than in cirrhosis, and, except when the primary disease is in the stomach, 
there is no haematemesis. A rectal and vaginal examination are particularly 
important, as ascites, which may recur very frequently, sometimes results 
from ovarian tumours. In a doubtful case the diagnosis may become clear 
after paracentesis, when the large hard liver and spleen may be felt in cirrhosis, 
and an irregular enlargement of the liver, but no splenomegaly, in cancer of 
the liver. In malignant disease the fluid may contain cancer cells ; it is 
more often haemorrhagic than in tuberculous peritonitis or cirrhosis. 

Rapid development of ascites with enlargement of the spleen and some- 
times haematemesis suggests portal thrombosis. If symptoms pointing to 
cirrhosis are already present, it is probably secondary to this, and even in 

their absence it may be secondary to latent cirrhosis. . 

An examination of the circulatory system and the urine should prevent 
confusion between ascites due to cirrhosis aud that due to heart failure or 
kidney disease, but these conditions may be associated together. 

An additional method of diagnosis in ascites is the direct inspection of the 
abdominal viscera, a procedure known as laparoscopy or pcntoneoscopj - 
After tbe abdomen has been tapped for the removal of fluid two or t ree 
litres of air are introduced. The abdominal wall is punctured by a arge 
trocar and cannula, and through the latter the lamp-holder and telescope 
of the instrument are passed into the pneumoperitoneum. By this means 1 
possible in the majority of patients to inspect the anterior aspects o 
liver and stomach, the anterior parietal peritoneum, the omentum, par s o 
the small intestine, and the superior aspects of the pelvic organs m fcm. 

1 1 am indebted to Dr. A. M. Cooke for this note on laparoscopy. 
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patients. It is sometimes possible to see the gall-bladder, parts of the large 
intestine, the appendix, hernial orifices, and the spleen when enlarged. 
Laparoscopy frequently enables the physician to make a reasonably certain 
diagnosis of cirrhosis of the liver, carcinoma of the stomach, malignant 
metastasesin the liver, peritoneum and omentum, and various other conditions. 

Treatment. — Paracentesis should be performed as soon as the accumula- 
tion of fluid causes discomfort or seriously interferes with the digestion, 
circulation or respiration. Hsematemesis is a further indication, as para- 
centesis reduces venous engorgement. The trocar should be inserted in the 
middle line between the umbilicus and pubes, or in the flank. Care must be 
taken to avoid the liver and spleeji. A trocar and tube of moderate bore 
should be used, as the very fine Southey’s tube formerly employed tends to 
become blocked and the discomfort caused by the paracentesis is needlessly 
prolonged. 

A salt-free diet should be given, as ascitic fluid never contains less than 
8 grm. of sodium chloride in each litre. If the quantity of salt taken in 
the day is reduced to 0-8 grm., less than 100 c.c. of ascitic fluid can collect 
during the same period, as the urine always contains some salt, and the 
percentage in the body fluids never falls greatly below the normal. The 
quantity of salt and water retained can be still further reduced by giving 
30 grains of calcium chloride three times a day. 

Organic mercurial diuretics, such as mersalyl, which diminish absorption 
of water by the renal tubules, so increase the urinary output that the accum- 
ulation of fluid in the abdomen is much retarded. They are most effective 
if the patient is already on a salt-free diet and is taking calcium chloride, 
and if a diuretic, such as theophylline (theocin), which stimulates glomerular 
secretion, is given simultaneously. Ampoules containing 1 or 2 c.c. of a 
10 per cent, solution of mersalyl with 5 per cent, theophylline (injection of 
mersalyl, B.P.) are used. Initial doses of 0-5 c.c., 1 c.c., 2 c.c., and 3 c.c. 
are given intramuscularly on alternate days, after which 2 c.c. are injected 
weekly as long as necessary. 

Diuretics are more valuable as preventatives when the fluid first appears 
or after it has been removed than as curatives when a large quantity is 
present, as the pressure on the renal veins makes the kidneys less active, 
and an enormous quantity of fluid has to be excreted by them before the 
accumulation can disappear, whereas comparatively little urine need be 
passed to prevent re-accumulation of ascitic fluid after tapping. 

Operations devised with the object of increasing collateral circulation 
between the portal and the general venous system are so rarely successful 
and are so often followed rapidly by death that they should never be performed. 

The bowels should be kept well open, but severe purging weakens the 
patient and is likely to aggravate the catarrh of the alimentary canal which 
is often already present. Epsom salts, which also promotes biliary drainage, 
is the most suitable aperient. 

Arthur Hurst. 
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DISEASES OF THE BLOOD 

The blood is sometimes regarded as the raised secretion or product of 
the blood-forming organs. For the purposes of description and for the 
better understanding of the changes in disease, it is more convenient to think 
of the blood and blood-forming organs as' composed of three distinct systems 
or tissues : (1) the red cells and their precursors, sometimes known "ns the 
etythrou , (2) the white cells and the immature cells from which they arise j 
(3) the platelets and the megakaryocytes. These three Bystems of cells 
exist side by side in the plasma and bone-marrow, and are often nflccted 
simultaneously by disease, but they are to a large extent independent of 
each other. Before discussing separately the three systems of cells and 
their diseases, it will be convenient to say a few words about the total volume 
of the blood. 


THE BLOOD VOLUME 

The total volume of the blood is about 90 c.c. per kilogram of body weight, 
i.e. some 6000 c.c. in an average individual, or about one-eleventh of the 
body weight. Of this volume the cells constitute about 42 per cent., the 
remainder being plasma. The blood volume is moderately diminished in 
anaemia ; it is moderately increased in the splenomegalies, in lcukmmin 
and in erythrocytosis, and greatly increased, even to two or three times the 
normal, in erytkrmznia. There is a slight increase in cedema, duo to an 
associated oedema of the blood, but no change in arterial hypertension. 
The blood volume is moderately increased in pregnancy, in order to allow 
for the foetal circulation. Of groat importance in practice are the conditions 
in which the volume of circulating blood is suddenly and considerably 
diminished. Hemorrhage, external or internal, is the commonest cause of a 
fall in the blood volume, but the blood volume may be reduced by Joss of 
plasma alone in crushing injuries, burns, anaphylaxis, and the dehydration 
associated with alkalosis, diabetic coma, cholera and severe infections. 
Symptoms of shock quickly appear. In acute anremia from hicmorrhage or 
blood destruction there is extreme exhaustion, faintness or syncope, air- 
hunger, sweating and thirst. The degree of shock depends largely on the rate 
of bTccding. A sudden luemorrhage of 1500 to 2000 c.c. may be fatal, while 
as much as 60 per cent, of the total amount of blood may be lost without 
death if the hcemorrhage is prolonged over 24 hours or more. The other 
important factor which determines the degree of shock is the extent of am- 
associated injuries. The blood count is of limited value in determining the 
patient’s condition, for hasmodilution may take 2 to 3 days nnd hiemoglobm 
values around 90 per cent, are the rule within the first hour of sustaining 
injuries, no matter how severe the patient’s haemorrhage has been, in 
alimentary hcemorrhage the blood urea may be raised, owing to absorption of 
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the effused blood, and the height of the rise is a fair measure of the severity 
of the bleeding. 

In acute reduction of blood volume from any cause a systolic pressure 
below 80 mm. of mercury, a progressive increase in pulse rate and the de- 
velopment of crepitations in the lungs are all serious signs. The patient 
becomes collapsed, complains of thirst, the skin is pale, cold and moist, the 
breathing quick and shallow, the pulse rapid and almost imperceptible, and 
the blood pressure low. The kidneys arc inadequately supplied with blood 
and the output of urine may almost cease. The symptoms are often mistaken 
for heart failure, but there is no orthopncea, venous engorgement or oedema, 
and they are really due to loss of fluid from the circulation and stasis of blood 
in the capillaries. 

The logical treatment in all forms of shock is to increase the blood volume 
and the venous return to the heart in any way possible. The foot of the 
patient’s bed may be elevated, the legs bandaged from the ankles to the 
mid-thigh and the intake of fluid by the mouth increased, unless these measures 
are otherwise contraindicated. A careful watch should be kept on the output 
of urine, suppression of urine being particularly likely to occur in crush 
injuries. The patient should be kept warm but not too warm, and inhalation 
of oxygen or oxygen plus carbon dioxide may be helpful. Apart from sedatives 
for pain, drugs arc of little value. Various types of infusion have been used 
with the object of restoring the blood volume to normal and it has thus 
been discovered that whole blood and plasma or serum are the only satis- 
factory fluids. Solutions of saline or dextrose produce only transient improve- 
ment, and these solutions and also gum acacia often have undesirable side 
effects. Blood is the fluid of choice when there has been much bleeding, 
though in urgent cases it may be desirable to begin treatment with plasma or 
scrum to save time in typing and cross-matching. Plasma or serum is the 
fluid of choice where there is herao-concentration, as in burns. In most 
cases a combination of blood and plasma is satisfactory, the proportion being 
one bottle of blood to every two bottles of plasma. Transfusion must be 
begun at the earliest possible moment to prevent the patient relapsing into 
an irreversible state, and it must bo continued until the blood pressure is 
raised to what can be regarded as a normal level. Up to this point it should 
be given as rapidly as possible, but thereafter it should be slowed to a drip 
and maintained at this level until the conclusion of operative or other treat- 
ment. If n patient is bad enough to require transfusion, he will usually 
require at least 1500 c.c. of blood or plasma. 

THE RED BLOOD CELLS 

Tho red blood cells arc biconcave discs with a mean diameter of 7-20 
microns (6*7 to 7*7 p), a mean volume of 85 cubio microns (75 to 95 /*/*), 
and a mean corpuscular hemoglobin content of 29 micromicrogrnms 1 (26-5 
to 31*5 yy). Their size and shape are adapted to the carriage of hemoglobin 
and the supply of oxygen to the tissues. The blood of a healthy young 
male contains about 5*5 millions of red cells per c.mm. and 16 g. of 
hemoglobin per 100 c.c. ; of a healthy femalo about 4-75 millions of red 

1 A raicromierogram is the millionth of a millionth part of a gram (1 g.x 10* H ), and 
is abbreviated by tho Grcofc Jotters gamma ( 77 ). 



798 


DISEASES OF THE BLOOD 


cells per c.mm. and 14 g. of haemoglobin per 100 c.c. The normal 
range of variation of the erythrocyte count is from a million above to a million 
below the average male value, i.e. any figure between 4-5 and 6*3 million 
red cells per c.mm. may be considered normal, and there is naturally a 
corresponding fluctuation in the haemoglobin percentage. A haemoglobin 
percentage below 85 per cent, is always abnormal and evidence of anaemia, 
though sympto ms rarely appear until the haemoglobin falls below 75 per 
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The red cells in any sample ol blood are never absolutely equal, but 
show a certain amount of variability in size, or anisocytosis. The degree of 
variability, or anisocytosis, is often increased in anaemia and may be of 
diagnostic significance. The mean diameter of the red cells and their varia- 
bility is determined by measuring the diameter of 500 successive red cells 
under the microscope on a stained thin smear. The results are then plotted 
on squared paper, with the number of cells counted as ordinates and the 
diameter of the cells as abscissae, to obtain what is known as a red cell diameter 
distribution curve, or Price- Jones curve (Fig. 19). Abnormal variability in 
the size of the cells will be shown by a widening of the base of the curve. 
Cells which are larger than normal and fall to the right of the limits deter- 
mined on healthy individuals are called macrocytes. Small cells which fall 
to the left of the limits of health are called microcytes. A cell of normal 
diameter is a normocyte. The cell volume is obtained by centrifuging a 
sample of blood under standard conditions ; the mean cell volume is cal- 
culated from the height of the column of red cells and the total red cell 
count. As the red cells age, they become malformed and finally broken 
into fragments which are engulfed by the phagocytic cells of the liver, 
the spleen and other tissues. These malformed red cellB are called poihilo- 
cytes. In all forms of anaemia the cells put into circulation are less perfect 
than in health, and poikilocytosis more rapidly develops. 

Blood Groups. — In the year 1900 Landsteiner and his pupils made the 
surprising discovery that the red cells of mankind are not immunologically 
identical, and that the, sera of many people contain antibodies which agglu- 
tinate and destroy the red cells of others. There are, in fact, four main blood 
groups, which are determined by the presence or absence of two agglutinogens, 
A and B, of which either may be present separately (groups A and B), neither 
may be present (group 0), or both may be present together (group AB). 
Corresponding to these two agglutinogens are their homologous antibodies 
or agglutinins — anti-A (or a) and anti-B (or /?) — which are present in the 
serum in reciprocal relationship to the agglutinogens of the cells. The 
following table illustrates the Landsteiner classification of blood groups and 
the distribution among the population in England. 


Blood Group. 

Agglutinin. 

Agglutinogen. 

Per Cent. 

AB 

None 

A and B 

3 

A 

/? 

A 

42 

B 

a 

B 

9 

O 

a and B 

None (0) 

46 


It can be seen that the serum of group AB will not agglutinate the red 
cells of any other group, and for this reason group AB has been called 
“ universal recipient.” For similar reasons members of group 0 are called 
“ universal donors,” because their red cells contain no agglutinogen ; but 
blood from group 0 should only be transfused into members of other groups 
in extreme emergency ; whenever posable patients should be transfused with 
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their own group. It has been shown by a number of observers that the blood 
groups have sub-groups, and interaction may occur between members of the 
same group. The existence of agglutinogens A x and A. is now cencrnliv 
accepted. For this reason the compatibility of donor and recipient must 
always be confirmed by direct cross-matching of the cells of the donor and 
the serum of the recipient. A more recent discovery is that the rod cells of 
85 per cent, of people contain an antigen, known as the Rhesus or Rh factor 
while those of the remaining 15 per cent, do not. The former are termed 
“ Rh-positive” and the latter “Rh-negative.” People whose erythruevtes 
are Rh-negative are capable under certain circumstances of forming an 
antibody which reacts with the Rh antigen. This may occur after transfusion 
of Rh-positive blood, but it more commonly happens when a woman who is 
Rh-negative becomes pregDant with a child whose erythrocytes are Rh- 
positive. Two agglutinogens, M and N, are recognised, but as there are no 
naturally occurring antibodies to these substances, they have no clinical 
significance and are estimated only for medico-legal or anthropological 
evidence. Experience has shown that grouping is not necessary when serum 
or plasma is transfused. This is partly because the serum or plasma which is 
administered is usually a pooled product from a number of patients, but more 
important is the fact that the group antigens are not confined to the red cells 
but are present also in the body fluids and other tissues, and absorption of 
antibody by these agencies serves to protect the recipient’s red cells from 
agglutination when a potentially dangerous plasma is administered. This 
latter fact also explains the infrequency of symptoms when Group 0 blood is 
transfused into patients of other groups, inasmuch as the a and 0 agglutinins 
in the plasma are not merely diluted but to a large extent neutralised in the 
circulation of the recipient 

Nomenclature. — The red cells are formed in the bone-marrow, which can 
be examined during life by the techniques of sternal puncture and sternal 
biopsy. The nucleated precursors of the red cells in the marrow are known 
by the generic name of erylhroblasls. In normal marrow the erytbroblasts 
are normoblasts, which subsequently develop into normocytes, but in certain 
diseases larger forms with more primitive nuclei are found, the mcyaloblasts, 
which give rise to megalocytes. The nucleated red cells lose their nuclei 
by extrusion or solution, but for a time they still contain remnants of the 
original basophil cytoplasm, which gives the red cell a bluish tinge in ordinary 
stained smears (i diffuse basophilia or pohjcliromasia). Certain dyes, such as 
brilliant cresyl blue, when brought in contact with the fresh-drawn blood, 
precipitate this basophil cytoplasm in a network or reticulum, and on this 
account these immature red cells are called reticulocytes. Polychroinasm 
and reticulocytosis are identical conditions revealed by different stains. 
The normal reticulocyte count is Ho 2 per cent. A similar precipitation mav 
occur in vivo when poisons, such as lead, circulate in the blood stream and 
the reticulum becomes visible in ordinary preparations {punctate . basoplitlta). 

A 8 we learn more about the so-called blood diseases, we find it increasing ) 
difficult to classify them in a simple way, as they may be due to causes 
originating outside the blood stream and the bone marrow On this ncc°unt 
we refw to many of them by names which merely describe the ty pc o r ■ 
or blood picture. Thus, amemias may be described, as hiemorrhagie, Kni 
lytic, or aplastic in type. According as the colour index is high, norma , 



801 


THE SYMPTOMATIC ANAEMIAS 

low, they are described as hyperchromic, orthochromic or hypochromic. They 
can also be classified by the size of the red cells into macrocytic, normocytic 
and microcytic anaemias. These two sets of terms correspond roughly with 
each other, but they are not absolutely interchangeable, and each should 
be used strictly according to definition. As the colour index is always deter- 
mined, whilst the size of the red cells is not often measured, the former set 
is more commonly employed. The description megalocytic is best confined 
to cases of anaemia in which the marrow is megaloblastic. 


THE SYMPTOMATIC ANEMIAS 

Synonym. — Secondary Hypochromic Ansemia. 

Definition. — A symptomatic ansemia is one which arises in the course 
of some other well-defined disease. The colour index is usually low and 
hardly ever above unity. In the rare cases in which the colour index rises 
above unity, the disturbance of the erythropoietic tissues is usually so pro- 
found that for practical purposes all the megalocytic anaemias can be regarded 
as actual diseases of the erythropoietic tissues. 

^Etiology. — The most obviom cause of ansemia is hsemorrhage : acute 
haemorrhage occurs most commonly from trauma, bleeding from the ali- 
mentary tract, and the accidents of child-birth ; chronic hsemorrhage is often 
due to haemorrhoids, menorrhagia, and in tropical countries hookworm 
disease. Haemolysis is a rare event, but it may be induced by chemical 
poisons, such as sulphanilamide and arseniuretted hydrogen, or by infection 
by haemolytic organisms, such as the Streptococcus hmmolyticus or the Bacillus 
welchii, or by malaria. Acute infections rarely produce much anaemia, but 
severe anaemia may develop in protracted septic infection, acute rheumatism, 
rheumatoid arthritis, and other subacute or chronic infections, such as 
typhoid fever. In my experience focal Bepsis is seldom responsible for an 
ansemia. Tuberculosis causes little anaemia until the later stages, when 
haemorrhage, suppuration or intestinal ulceration has occurred. Syphilis also 
is rarely the cause of anaemia, except in the more florid stages, or from in- 
volvement of the liver, or from paroxysmal hemoglobinuria. Malaria has 
already been mentioned. Of the toxaemias responsible for anaemia, nephritis 
and lead poisoning are the most important. Malignant disease is one of the 
commonest causes of anaemia ; it may act in various ways — hsemorrhage 
from a malignant ulcer, cancerous cachexia, and invasion of the bone-marrow. 
Ansemia which is due to mechanical limitation of the bone-marrow by 
tumours or tumour-like conditions, such as leukaemia, Hodgkin’s disease, 
infective granulomata and kala-azar, is sometimes described as myelophthisic 
ansemia, but this is an incorrect and unnecessary use of a word which is one 
of the synonyms for aplastic ansemia. 

Pathology. — Two factors can be distinguished in these symptomatic 
anaemias. The first is loss of blood by hsemorrhage or haemolysis. This 
leads to hyperplasia of the bone-marrow, and an outpouring of new red cells 
to repair the deficiency. The colour index is low, because haemoglobin 
regeneration lags behind the restoration of a normal cell count, and the 
reticulocyte count is increased to 5 or 10 per cent., or higher. Chronic and 
repeated haemorrhage may so exhaust the hsematinic reserves that the body 



802 


DISEASES OF THE BLOOD 


cannot repair the haemoglobin deficiency, the anaemia remains torpid, and 
the reticulocyte count is low ; rapid recovery occurs on the exhibition of 
large doses of iron. The second factor in the symptomatic anaemias 
is depression of the. erythropoietic tissues by toxemia. Hemopoiesis 
may be inhibited without much structural alteration in the mnrrow 
but in other cases the marrow becomes hypoplastic and may even 
degenerate completely. The output of new red cells is diminished the 
reticulocyte count is low and the colour index a little below unity. Usually 
increased blood destruction and diminished blood formation are present in 
varying degree, and the blood picture is modified accordingly. The white 
cells and platelets are norma] or increased in number, unless the marrow is 
greatly depressed. The other tissues generally show anaemia, oedema, and 
fatty change. 

Symptoms. — The symptoms, other than those of the primary malady, 
depend on the speed with which the anaemia develops, and in acute antemia 
from haemorrhage or blood destruction there may be actual shock. In chronic 
anaemia, on the other hand, it is surprising how well the patient may feel. 
No complaint may be made with a haemoglobin of 40 per cent., and only of 
undue fatiguability with a haemoglobin of 20 per cent. Inquiry elicits such 
symptoms as dyspnoea, palpitations, anginal pain, fainting attacks aud 
oedema of the extremities. The pallor is best seen in the conjunctivae or the 
palate ; the skin is a bad guide, for it is often pale when there is no anaemia, 
and sunburnt and deceptively healthy when anaemia is severe. The pulse is 
rapid and the heart dilated, and systolic murmurs may be audible over the 
praecordium. 

Diagnosis. — The cause of a symptomatic anaemia may be obvionB, but 
on the other hand it may demand the most searching overhaul of the patient 
with all the resources of a modem hospital. Attention should be particularly 
focussed on the alimentary tract, as conditions such as diaphragmatic hernia, 
peptic ulcer, carcinoma of the stomach or bowel, polypi and haemorrhoids 
may exist with no other symptom than anaemia. 

Prognosis and Treatment. — The prognosis and treatment are those of 
the primary disease. In acute anaemia the patient should be transfused if 
his condition is critical. In chronic haemorrhagic anaemia iron is of great 
value. In the majority of the symptomatic anaemias it is possible to produce 
a normal blood picture for a time by transfusion, and so bring the patient 
into condition for operation or similar treatment, but iron and liver have little 
effect if the cause of the anaemia is not removed. 


THE DEFICIENCY DYSEL3EMOPOIETIC ANJ5MIAS 

An important group of anaemias is due to a defective supply of raw “ at « r ' 
ials for blood formation. As these anaemias are the remit of a disturbance 
in the growth of the red cells, they are called Ataenm of 

the factor which protects against pernicious anaemia (P.A. factor) gives n - 
to a megaloblastic reaction in the marrow and a mcgalocytic anaemi . i 
erythropoietic tissue hypertrophies and red marrow encr a ,ij 

of the long bones, but few of the cells mature or are delivered into the blood 
stream. Iron and traces of copper are needed for the manufac ure o 
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globin, and when these minerals are lacking, the normoblasts do not mature 
and only a subnormal number of small pale cells is produced — a microcytic 
hypochromic anaemia. Vitamin C and thyroxine are also essential for blood 
formation. In their absence there is a general decline of haematopoiesis, 
•rather than a specific variation from the normal. Both the latter conditions 
are frequently complicated by haemorrhage and iron deficiency, but if this 
does not happen, hypothyroidism may produce a macrocytic anaemia which 
closely mimics pernicious anaemia. The dyshaemopoietic anaemias are fre- 
quently associated with glossitis, gastro-intestinal disorders and degeneration 
of the nervous system. The reticulocyte count is low, and the white cells 
and platelets are normal or diminished. Remission of the disease is attended 
by an outpouring of reticulocytes in numbers directly proportional to the 
extent of the hyperplasia of the bone-marrow. This is called the reticulocyte 
crisis. 


1. NUTRITIONAL AN2EMIA OF INFANTS 

Synonym. — Anaemia of Prematurity. 

Anaemia of moderate degree is present in practically all infants, whether- 
fed by the breast or artificially. It may become very severe, especially in 
twins and premature babies, who come into the world with a small store of 
iron, or after intercurrent infection, or when suckling is protracted beyond 
the normal period. It disappears spontaneously on the adoption of a mixed 
diet, and it appears to be a pure mineral deficiency, resultant from the 
low iron and mineral content of the milk, and reparable by inorganic 
salts of iron. In severe cases the haemoglobin is reduced to 30 per cent, or 
less. The colour index is low. Death may occur, especially when the 
anaemia is exacerbated by intercurrent infection. Repair of the anaemia is 
followed by increased resistance to infection. Treatment is by iron and 
ammonium citrate, in a dosage of 4^ to 9 grs. daily. Ferrous sulphate, grs. 3 
t.d.s., or reduced iron, grs, 1 t.d.s., may also be used. It is essential to 
accustom the infant to the iron slowly, as the sudden administration of the full 
dose may cause colic and diarrhoea. For this reason administration is started 
very gradually, particularly in young infants. In bottle-fed babies the 
solution of iron and ammonium citrate is added to the milk, or proprietary 
'foods containing iron are used. The mother should be warned that the 
stools will be dark. There are few babies, whether breast-fed or bottle-fed, 
who are not improved by the prescription of iron. 


2. IDIOPATHIC HYPOCHROMIC ANEMIA 

Synonyms. — Chlorosis and Late Chlorosis ; Achylic Chloranaemia ; 
Simple Achlorhydric Anaemia ; Chronic Microcytic Anaemia of Women ; 
Anaemia of Iron Deficiency. 

Definition. — A chronic anaemia of low colour index occurring almost 
exclusively in women and associated frequently with glossitis and achlor- 
hydria. 

AEtiology. — This is the commonest of all the idiopathic anaemias, occur- 
ring typically in women between the ages of 20 and 50. Anaemia was formerly 
most prevalent in adolescent females and was known as chlorosis, or green 
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sickness. Juvenile cases have now become rare, as a result probablr of 
improvement m the diet, dress and environmental conditions of voim* 
lemales, and idiopathic hypochromic anaemia is more common in the later 
j'ears of the reproductive epoch. A few cases are met in both sexes 
m childhood and in old age. It is more common in hospital than in 
private practice, probably because of the higher birth-rate and the poorer 
nutrition. The anismia is the result of a deficient supply of iron to the 
blood-forming organs, which may be brought about in three ways : firstly, 
a diet poor in iron ; secondly, impaired absorption of iron owing to achlor- 
hydria or hypochlorhydria ; thirdly, loss of iron in menstruation or pregnancy. 
There is no doubt that the last factor is the most important, as is shown 
by the facts that the complete syndrome of idiopathic hypochromic anosmia 
with glossitis, koilonychia, splenomegaly and microcytosis seldom occurs 
in the male, and that'in the female the disease disappears spontaneously 
after the menopause. Moreover, women tend to eat less iron-containing 
food than men, although they require more iron. The absorption of iron 
is promoted by the solvent action of the hydrochloric acid of the gastric juice 
and is therefore impaired in achlorhydria. An important group of cases of 
idiopathic hypochromic anaemia is the result of gastro-enterostomy and similar 
operations which neutralise or abolish the gastric secretion. The occasional 
appearance of idiopathic hypochromic anaemia and pernicious anaemia in 
different members of the same family is usually associated with a hereditary 
tendency to achlorhydria. Although achlorhydria may predispose to anaemia, 
it is none the less probable that achlorhydria may itself be the rcsultof irou 
deficiency, as other epithelial symptoms, such as glossitis, angular stomatitis 
and koilonychia, almost certainly are. This is supported by the fact that 
while over 30 per cent, of women with idiopathic hypochromic amemia under 
the age of 30 have a normal gastric secretion, only 5 per cent, of cases over 
the age of 50 have. There is probably a vicious circle in which amemia pre- 
disposes to achlorhydria and achlorhydria to anaemia. 

Pathology. — The bone-marrow is moderately hyperplastic, and micro- 
scopic examination shows an increased number of normoblasts. The spleen 
is moderately enlarged by a simple hyperplasia. The epithelium of the 
tongue and pharynx may show a Ieucoplukial degeneration. In patients 
with achlorhydria there is a diffuse chronic gastritis which eventually leads . 
to atrophy of the mucous membrane of the stomach. The other organs 
exhibit the effects of a simple amemia. 

Symptoms. — Symptoms may first be complained of after a pregnancy, 
or an influenzal attack, but careful inquiry often elicits the information that 
the patients were always pale, or that they have previously come under 
medical caro for amemia. Symptoms fall into two categories hirst there 
are those due to amemia : general weakness, headaches, palpitation and 
dyspnoea : prmcordial pain on exertion is common and may be of anginal 
severity ; slight mdema of the ankles occurs, but anasarca or ascitcs is 
unusual. The second category of symptoms is composed of tho_c due to 
dyspepsia, probably tbe result of the achlorhydria: lack of appetite, epi- 
gastric pain and distress, retching and vomiting after meals, flatulence and 
bilious attacks ; constipation is frequent, but diarrhoea is unusual. 

The facies is often pathognomonic, the sallow, wrinkled face and pre- 
maturely grey hair contrasting with the smooth, wlnto and transparent body 
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skill. The nails are frequently brittle and painful, and occasionally they ate 
hollow and depressed like a spoon (koilonychia) ; on cure of the anaemia 
the new nail exhibits the normal contour and consistence. Glossitis is present 
in about half the cases. It is often painless and unknown to the patient, 
but on the other hand it may be the chief complaint. In the active stages 
the tongue is reddened and excoriated, and vesicles may appear and break 
down to form shallow ulcers. In the chronic and quiescent stages the filiform 
papillae are destroyed, leaving a smooth bald tongue. The infla mm ation may 
spread to the buccal mucosa and to the comers of the mouth and lips, conditions 
blown as angular stomatitis, perl&che or cheilosis. Passing backwards to the 
pharynx, the affection produces huskiness and a most troublesome dysphagia, 
which may be the presenting symptom (the Plummer-Vinson syndrome, see 
p. 675). Idiopathic hypochromic anaemia is, in my experience, much the 
commonest cause of the Plummer-Vinson syndrome. The spleen is palpable 
in less than 10 per cent, of cases of idiopathic hypochromic anaemia and is 
rarely greatly enlarged. The other signs are those of anaemia. There are no 
changes in the spinal cord, but functional nervous disorders, nervous break- 
downs, aphonia, and pruritus frequently occur. The menses are more often 
Bcanty than heavy ; owing to relaxation of the anaemic uterus these women 
are, however, prone to postpartum haemorrhage and to menorrhagia about 
the menopause. 

Achlorhydria or extreme hypochlorhydria is found in about 70 per cent, of 
cases with the Rehfuss test meal, but stimulation with histamine shows 
that only about half have absolute achlorhydria. The gastric ferments are 
still present, although often reduced in amount. The achlorhydria is usually 
permanent and remains when the anaemia is cured. The colour index is low, 
and the red cells are usually smaller than normal. It is essentially a haemo- 
globin deficiency, and often the red cell count is little below normal. The 
white cells and platelets are normal ; an occasional normoblast may be 
present. Reticulocytes are within normal limits, and van den Bergh’s reaction 
is negative. A typical count is : red cells, 3,500,000 per cm ; haemoglobin, 
35 per cent. ; colour index, 0-5 ; white cells, 7000 ; differential count normal. 
On treatment with iron there is a reticulocyte crisis, most marked in the 
most anaemic cases, but seldom exceeding 15 per cent., the red cells are 
rapidly restored to the normal number, and the haemoglobin is more slowly 
regenerated. There may be a transient erythrooytosis during the recovery 
phase. 

Complications and Sequelae. — The Plummer-Vinson syndrome is the 
most important complication, occurring in about 15 per cent, of cases. 
The changes in the epithelium of the tongue and pharynx predispose 
to malignant disease, and epithelioma of the tongue and carcinoma of the 
hypopharynx develop in a few instances. There is a risk of transition 
into pernicious ansemia, most marked in women with a family history of that 
disease, but in my experience the risk is not great. Thrombosis is a rare 
complication. 

Diagnosis. — Many cases are overlooked, or diagnosed as debility or 
functional nervous disorder, on account of the vagueness of the symptoms. 
Such mistakes are only to be avoided by examining the blood. Care should 
be taken to exclude other causes of ansemia, more especially malignant 
disease, and it is wise to remember that idiopathic hypochromic ansemia 
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is veij uncommon in females past the menopause, and in males of any age 
Ihe symptoms may suggest pernicious anaemia, but the low colour 
index and negative van den Bergh reaction are incompatible with this 
diagnosis, as also is the failure to respond to treatment by liver or stomach 
In the rare disease aplastic anaemia the colour index is high, white cells and 
platelets are di minis hed, necrotic ulcerations occur, and there is no response 
to iron. If the spleen is enlarged the differentiation from splenic anremia 
may present much difficulty. In splenic anremia the spleen is greatly 
enlarged, there is often a history of jaundice or htematemesis, the skin may 
be pigmented and the fingers clubbed, and there are signs of liver damage, 
such as enlarged veins, a tinge of jaundice and biochemical abnormalities in 
the blood. In the absence of such symptoms the patient should first be 
treated with large doses of iron, when both the anremia and the splenic 
enlargement will -disappear if the correct diagnosis is idiopathic hypochromic 
anaemia. 

Course and Prognosis. — The disease is chronic, and the average dura- 
tion of symptoms before treatment is 5 years. It is rarely fatal, but in the 
absence of proper treatment many patients remain invalids for years. There 
is a strong tendency to relapse, which can only be avoided by re-examination 
at intervals or by persisting with a small dose of iron. 

Treatment. — Treatment is by large doses of iron by the mouth. Liver and 
stomach extracts are of no value in this disease. Transfusion is seldom neces- 
sary, and should be reserved for patients in extremis. Septic foci should be re- 
moved, especially from the mouth and pharynx. Factors likely to aggravate 
the anaemia, such as haimorrhoids, should be dealt with appropriately. 
Hydrochloric acid relieves the dyspepsia, but has no action on the anmmia. 
Glossitis and dysphagia commonly improve when the anaemia is repaired; 
a simple mouth-wash may be prescribed, and Hurst’s mercury tube may 
be passed for the dysphagia. Menorrhagia may be very troublesome. In 
younger subjects it may be relieved by rest at the periods, but after 40 it is 
usually more intractable, and if it persists then, it is advisable to induce an 
artificial menopause by means of X-rays, radium, or operation. 


3. PERNICIOUS A&aOOA 

Symptom. — Addison’B Antenna. _ . 

Definition.-— A disease characterised by mega locytic anaemia, achylia 
and a tendency to degeneration of the spinal cord, which pursues a remittent 
course, and which is invariably fatal unless appropriate treatment is 

^tjEtiology. — The disease is most common between the ages of 40 and 60, 
though analysis shows that it becomes relatively more frequent in each 
decade True pernicious ansemia has been observed in children, but it 13 
very rare before the third decade. It is found in all civilised countries, 
though it is not very common in Jews, and it affects males and females equally. 
There is a hereditary proclivity, and achlorhydria without b *. 

hydric dyspepsia, simple achlorhydric ansemia, pernicious a. . , ■ 

acute combined degeneration of the spinal cord arc sometim 

different members of the same family. • 

The basic lesion of pernicious anaemia, which no treatment remoies, is 
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atrophy or inflammatory degeneration of the secretory epithelium in the body 
of the stomach, and achylia is a cardinal symptom. Atrophy is usually an 
age change but it appears sometimes to result from endocrine disturbances 
such as hyperthyroidism, myxeedema and pituitary insufficiency. Pernicious 
anaemia may occur in pregnancy and remit after delivery. Inflammatory 
degeneration occurs after gastritis, after dysentery and similar infections, 
and after operations on the stomach. 

Pernicious anosmia was formerly explained as a haemolytic ansemia, pro- 
duced by toxins elaborated in the gastro-intestinal tract when the antiseptic 
barrier of hydrochloric acid in the stomach was removed. This hypothesis 
was abandoned when Minot and Murphy showed that the ansemia could be 
cured by liver and when Castle showed that the liver principle or P.A. factor 
was produced by the interaction of an intrinsic factor present in the gastric 
juice and an extrinsic factor present in the food. Intrinsic factor is quite 
distinct from pepsin, rennin and hydrochloric acid. The nature of the ex- 
trinsic factor is not known but it is present in any well-balanced diet. In 
the absence of P.A. factor the bone-marrow undergoes megaloblastic degenera- 
tion and degenerative changes occur in the spinal cord and peripheral nerves. 
Pernicious ansemia was henceforth regarded as a “ conditioned deficiency,” 
i.e., a nutritional disturbance produced by the failure to secrete gastric juice, 
and the liver principle was regarded as an essential building-stone for the 
production and maturation of the red cells. It is doubtful, however, whether 
the setiology of pernicious ansemia is adequately explained by the theory that 
the liver principle acts simply as a nutrient. Pernicious ansemia does not 
invariably follow resection of the body of the stomach in man, and though this 
operation depletes the liver of P.A. factor in experimental animals, it never 
gives rise to pernicious ansemia in them. The only experimental procedure 
which has ever produced the typical picture of pernicious anaemia in animals 
is stenosis of the lower ileum, with consequent stagnation and proliferation 
of bacteria in the small intestine. For these and other reasons it has been 
suggested that the liver principle is not just an essential component of the 
red cells, but that it is a detoxifying agent which is used by the liver to 
neutralise hsemotoxins and neurotoxins which are formed in the intestines 
or elsewhere. This conception and the various ways in which a megalocytic 
anaemia can arise, can be briefly expressed as follows : 1. Extrinsic factor 
(deficient in nutritional macrocytic anaemia) combines with intrinsic factor 
(deficient in Addisonian pernicious anaemia and perhaps in pernicious anaemia 
of pregnancy) to produce the liver principle or P.A. factor. 2. P.A. factor is 
absorbed and passes to the liver ; absorption fails in coeliac disease and sprue. 
3. The liver conjugates P.A. factor with haemotoxins and neurotoxins to 
render them ineffective : (a) impaired conjugation of toxins in hepatic disease ; 
and (6) excess of toxins in intestinal stenosis, infestation with dibothriocephalus 
latus, many cases of nutritional macrocytic anaemia (tropical infections) and 
possibly in pregnancy. 

As can be seen from this scheme, megalocytic anaemia similar to pernicious 
anaemia occurs in a number of conditions in which nutrition or digestion is 
impaired. The gastric juice may be perfectly normal in such conditions, and 
for some unexplained reason subacute combined degeneration of the spinal 
cord is much less frequent than in pernicious anaemia. In all these anaemias 
the red cells show anisocytosis and megalocytosis, and the bone-marrow showB 
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megaloblastic degeneration comparable with the findings in Addison’s nmcmia 
Recent research has nevertheless indicated that there arc a number of subtle 
differences in the blood pictures and in the response to treatment The 
anaemia is often more refractory than pernicious amemia, and the highlv 
purified parenteral liver extracts which are now available sometimes seem 
less effective in therapy than the injection of crude liver extracts or the 
ingestion of whole liver or liver extracts by mouth. 

(a) Nutritional macrocytic anaemia.— This condition is rare outside the 

tropics and is therefore considered under the heading of tropical macrocytic 
amemia (p. 497). 1 

(b) Pernicious anaemia of 'pregnancy. — See p. 822. 

(c) Sprue and fatly diarrhoea. — Megalocytic anaemia is almost the rule in 
sprue (p. 670) and a similar anaemia occurs in other conditions in which the 
absorption of fat from the intestine is impaired, such as coeliac disease, 
pancreatic disease, gastro-colic fistula and extensive resection of the small 
intestine. 

{d) Stenosis of the small intestine. — This may follow tuberculous ulceration 
or regional ileitis and be associated with megalocytic anaemia. 

(e) Intestinal parasites. — A pernicious type of anaemia may be associated 
with infestation by bothriocephalus latus. 

{/) Disease of liver. — Megalocytic anaemia with normal gastric secretion 
is occasionally observed in cirrhosis and other diffuse diseases of the liver. 
It is attributed to inability to store or utilise pernicious anaemia factor in the 
liver, but it may be noted that the anaemia of hepatic cirrhosis rarely responds 
to treatment in the same satisfactory way as other deficiency dyshacmopoietic 
anaemias. 

Pathology. — The remainder of this section deals with true pernicious 
anaemia, though similar changes are observed in the other megalocytic 
anaemias just mentioned. The body may not be wasted, the fat is a peculiar 
yellowish colour and the muscles reddish-brown. All the tissues ate anaemic, 
and the heart muscle shows fatty degeneration. Free iron is present in 
the liver, the kidneys and other tissues. The bone-marrow is hyperplastic, 
like red currant jelly, but usually there are some areas of aplasia; micro- 
scopic examination shows many megaloblasts, and in addition endothelial 
cells containing phagocyted red cells and their debris.. Degeneration of the 
posfcero-Iatcral columns of the spinal cord is present in about 80 per cent, 
of cases. The stomach shows a diffuse atrophic gastritis. 

Symptoms.— Patients with pernicious anrcmia are not infrequently 
well built, with broad faces, short deep chests and vide sub-costal angles ; 
the hair is often prematurely grey, and the skin may be pigmented. Its 
incidence in persons of this type was fust noted by Addison, whose de- 
scription of the symptoms remains unsurpassed. “ The disease makes its 
approach in so slow and insidious a manner that the patient can hardly 
fix a date to his earliest feeling of that languor which is shortly to become 
so extreme. The countenance gets pale, the whites of the eyes become 
pearly, the general frame flabby rather than wasted ; the pulse perhaps 
large, but remarkably soft and compressible, and occasionally with a slight 
jerk, especially under the slightest excitement ; there is an increasing in< 
position to exertion, with an uncomfortable feeling of faintness or r*.a 
lessness on attempting it ; the heart is readily made to palpitate , the w io e 
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surface of the body presents a blanched, smooth and waxy appearance ; 
the lips, gums and tongue seem bloodless ; the flabbiness of the solidB 
increases ; the appetite fails ; extreme languor and faintness supervene, 
breathlessness and palpitations being produced by the most trifling exertion 
or emotion ; some slight osdema is probably perceived about the ankles ; 
the debility becomes extreme, the patient can no longer rise from his bed, 
the mind occasionally wanders, he falls into a prostrate and half-torpid 
state, and at length expires ; nevertheless, to the very last and after a sick- 
ness of perhaps several months’ duration, the bulkiness of the general frame 
and the amount of obesity often present a most striking contrast to the 
failure and exhaustion observable in every other respect.” 

A lemon-yellow colour of the skin was common in the days before liver 
therapy was introduced, but now that patients come under effective treatment 
early it is rarely seen. The same is true of splenomegaly, which requires 
considerable time for its development and is now found in only about 5 per cent, 
of untreated patients. The temperature may be slightly raised. Angina may 
occur from impoverishment of the blood supplied to the heart, and inter- 
mittent claudications from similar effects in the limbs. The liver may be 
enlarged. The urine contains much urobilin and often a trace of albumin. 
Alimentary symptoms constitute an important chapter of the disease. 
Glossitis of the type described in idiopathic hypochromic ans&raia occurs in 
over 50 per cent, of cases, but curiously enough there is no tendency to 
involvement of the pharynx, or to dysphagia. It may precede the anasmia 
by some years. Achlorhydria is an invariable symptom, and pepsin is greatly 
reduced or absent. Achlorhydria has many timeB been demonstrated before 
the onset of the ansemia, and it persists when the blood has been repaired. 
Dyspepsia is frequently present, with flatulence, ill-defined generalised 
abdominal pain, soft bowel movements and recurrent attacks of diarrhoea. 
The dyspepsia is partly due to tho achlorhydria, but it is greatly aggravated 
by the anaemia, and in the critical periods of the disease the pain and vomiting 
may be so troublesome as to prevent effective medication by mouth. If the 
trouble persists after repair of the anaemia, disease of the gall-bladder should 
be suspected. Nervous symptoms, due to subacute combined degeneration 
of the spinal cord, are an integral part of the disease, but for convenience 
they are described elsewhere (p. 1748). Mental symptoms appear in 
a small percentage of cases ; they are usually delusions of persecution, and 
the patient swears that he is being poisoned by his relatives or his physician. 
Exceptionally such patients become Btuporose and die in coma, even though 
their anaemia is not profound. 

The cardinal feature of the blood picture is megalocytosis. By the time 
the patient seeks medical advice the red cells are often less than 2 millions 
per c.mm., and counts of the order of half a million have occasionally been 
obtained. Haemoglobin is not reduced to the same extent as the red corpuscles 
and the colour index is above unity. Such complications as haemorrhage 
may lower the colour index, but megalocytosis persists. The mean diameter 
of the red cells averages about 8‘3 microns ; there is much anisocytosis and 
poikilocytosis. Reticulocytes are within normal limits except during a 
remission, spontaneous or induced. Normoblasts and megaloblasts are 
often present, more especially in the agonal stages of the disease and also 
on the inception of very active treatment ; they are rarely present in mild 
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cases, and their diagnostic importance has been greatly overestimated The 

°^. d the indirect VQ n den Bergh reaction is positive, 
ifie white cells are reduced in number, an average count being about 4000 • 
the decrease is chiefly due to diminution in the granulocytes and the mono- 
cytes.. The neutrophil cells are of an old type, many having 5 or more lobes 
to their nucleus, and occasional giant neutrophils and myelocytes arc present 
Platelets are scanty. 1 

Complications and Sequelae. — Complications are infrequent, for subacute 
combined degeneration is one of the elements of the disease and not truly 
a complication. It is doubtful whether pernicious nmemia ever terminates 
in aplastic anas min, and most reports of this sequel can be attributed to 
errors of diagnosis or to incomplete examination of the marrow after death • 
arsenic may have produced aplasia of the marrow in rare cases before liver 
was introduced into treatment. Gout and venous thrombosis occasionally 
occur, especially during intensive treatment. The gall bladder is diseased in 
about .25 per cent, of cases. It has been suggested that patients with pernicious 
anaemia are abnormally prone to carcinoma of the stomach, but the evidence 
is not statistically convincing. Intercurrent infection, whether from dimin- 
ished resistance on account of the anaemia, or from the trophic or bladder 
lesions of spinal paralysis, is a very dangerous event. 

Course. — In young subjects the disease may run an acute course, with 
fever and purpura, and prove fatal after a short illness. Such a course is 
unusual, for remissions and relapses are one of the most constant features of 
the disease. The untreated disease is usually fatal in one to three years, 
though exceptional cases may live much longer, as the result of an unusual 
remission. The cause of the remissions is uncertain, but is probably a partial 


recovery of the secretion of intrinsic factor. 

Diagnosis. — The disease is often suggested by the triad of symptoms, 
glossitis, anosmia and acroparesthesia. It is confirmed by the blood picture, 
more especially the megalocytosis and anisooytosis, the absence of reticulo- 
cytosis, and the presence of hyperbilirubinemia. In doubtful cases a. test 
meal should be performed, for free hydrochloric acid in the gastric juice 
for all practical purposes rules out the diagnosis. Marrow obtained by 
sternal puncture or biopsy shows the pathognomonic megaloblastic degenera- 
tion. An important differential diagnosis is from carcinoma of the stomach. 
In this disease the fajees contain occult blood, and the anosmia is usually of a 
hypochromic type. In a few cases the two diseases coexist, the pernicious 
anmmia bein'* the result of a cancerous gastritis and achylia, or cancer de- 
veloping in the stomach of a patient who already has pernicious nmcmin. 
Aplastic anaemia may be mistaken for pernicious antenna, but there, is less 
amsocytosis, van den Bergh’s reaction is negative, free hydrochloric acid 
is frequently present in the gastric juice and liver treatment is unsuccessful. 
The rare diseases aleukoemic leuktemia and chronic htcmolytic antenna can 
usually be differentiated by careful analysis of the symptoms and the blood. 
In the absence of complicating infection, antenna which does not respond 
to liver treatment in effective dosage is.very unlikely to be pernicious anminia. 

Prognosis.— The underlying deficiency is for all practical purposes in- 
curable, but with thorough and persistent substitution therapy o 
anosmia and the spinal symptoms can be completely nrreste , 
no reason why the patient should not live the normal span. 
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Treatment. — Treatment is by liver or stomach, as described at the end 
of the chapter (p. 853). I cannot too strongly emphasise the necessity of 
keeping the blood at a level of 5 million red cells per cm, and 100 per cent, 
of haemoglobin if nervous and infectious complications are to be avoided. 
Many patients have a delusive sense of well-being with a blood count as low 
as 3 million red cells per cm., and 60 per cent, haemoglobin, but at this 
level the degeneration of the nervous system may continue to advance. 
It is, therefore, essential to examine the blood at regular intervals. Even 
with a normal blood count, acroparaesthesia or increase of the nervous 
symptoms demands a larger dosage of effective substance. After all, it is 
impossible to give an overdose. In patients who are profoundly anaemic 
transfusion may be necessary, but in view of its dangers it should, wherever 
possible, be withheld in favour of injections of liver extract. Hydrochloric 
acid may be advisable for the dyspeptic symptoms, but it is rarely necessary. 
Iron deficiency and hypothyroidism are occasional complications of pernicious 
anaemia. They should be suspected especially in patients in whom it is diffi- 
cult to bring the blood completely back to normal, and they should be cor- 
rected by appropriate doses of iron or thyroid. Arsenic and intestinal anti- 
septics are to be avoided. Septic foci should be removed, though the operation 
should be postponed until the anaemia is under control. 

On instituting successful treatment in a patient with pernicious anaemia 
there is a reticulocyte crisis, which reaches its maximum between the tenth 
and fourteenth days with oral therapy, and between the third and the seventh 
days with parenteral therapy. The peak is directly proportional to the 
severity of the anaemia, and values of 30 to 40 per cent, are by no means 
uncommon. The blood and the general condition of the patient are gradually 
restored to normal, glossitis becomes quiescent, and the surface of the tongue 
may be reclothed with filiform papillae. The nervous symptoms improve 
more slowly, and gross spastic paralysis is unlikely to be repaired. Never- 
theless the degree of improvement may be surprising. In more than one 
bedridden case I have felt I was doing the patient little service in curing his 
anaemia, but after months of careful treatment, massage and re-education, 
the patient has successively discarded his wheel-chair, his crutches and his 
sticks, and has returned to active employment. 

APLASTIC ANJSMIA 

Synonym. — Panmyelopathy. 

Definition. — Aplastic anaemia is produced by aplasia of the bone- 
marrow, which results in reduction or total failure of blood regeneration. 
Usually all three elements in the bone-marrow — erythropoietic tissue, 
leucopoietic tissue and megakaryocytes — are simultaneously involved. 
Rare cases occur in which there is a pure lesion of one of these tissues, and 
not infrequently one of them is predominantly affected. The term aplastic 
ancemia is applied more particularly to cases in which the erythropoietic 
tissue is especially damaged. Aplasia of the leucopoietic tissues is described 
later under the title agranulocytosis, and aplasia of the megakaryocytes 
under the title malignant thrombocytopenia. 

Etiology. — The disease occurs at all ages and in both sexes. It has been 
ascribed at various times to congenital defects in the bone-marrow, acute 
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infections, nutritional deficiency, or exhaustion of the bone-marrow b 
prolonged hmmolysis or haemorrhage, but there is no proof of anv of these 
statements. In a number of cases the aplasia of the bone-marrow is due to 
destruction by a well-recognised poison : 1. X-rays, radium and thorium • 
the latter two are most dangerous when they are taken into the body and’ 
produce persistent internal radiation. 2. Benzole and many of its derivatives 
such as arseno-benzol, dinitrophenol, trinitrotoluene and the sulphonnmides.' 
3. Mercury, silver and gold, the last of course being now widely used in the 
treatment of rheumatism and tuberculosis. In a larger proportion of cases 
no noxious agency can be traced and it is possible that many are duo to an 
idiosyncrasy to substances not normally regarded as harmful, a phenomenon 
we have already learnt to recognise in amidopyrine agranulocytosis and 
sedormid purpura. 

Pathology. — A variety of changes may be found in themarrowin, refractory 
anaemias which have been regarded as aplastic during life. In the classical 
aplastic anaemia the marrow is hypocellular or acellular. An actual excess 
of erythropoietic tissue may be found in radium poisoning and in the rare 
achrestic anaemia which is believed to-be due to inability of the marrow to 
utilise P.A. factor. In other cases the changes resemble leukaemia or myelo- 
sclerosis, though no other organs are involved. Necrotic ulcers are com- 
monly found in the mouth and more rarely in the bowel. The liver, spleen 
and lymph-glands show no gross change, but microscopically there is usually 
some hemosiderosis of the liver and spleen, attributable both to the absorption 
of extravasated blood and to the breakdown of transfused red cells. 


Symptoms. — It is possible to distinguish acutcand chronic forms of aplastic 
anemia, and it is clear that the degree of aplasia or hypoplasia of the marrow 
varies in different patients and probably at different times in the same 
patient. In one of my cases, which subsequently came to autopsy, the onset 
was abrupt, with jaundice and high fever. More common initial symptoms 
are hemorrhage from the thrombocytopenia, and necrotic ulcerations from 
the leukopenia. Cases which begin acutely arc liable to run a rapid course 
and terminate fatally in a few weeks or months. In chronic cases the present- 
ing symptom is more likely to be anemia and the disease may pursue a 
remittent course. Physical examination is commonly negative except for 
the anemia and such complications as purpura and ulceration. There arc 
no specific alimentary or nervous symptoms, and the spleen and lymph 
glands do not enlarge. The blood picture is characterised by a decrease of 
all the cells, erythrocytes, leucocytes and platelets ; the absence of immature 
white cells and nucleated red cells ; and the lack of signs of reaction, such 
as hypochromia, anisocytosis and reticulocytosis. By the time a blood 
count is done the red cells have often fallen to about 1-5 million per c.mm. 
and the colour index is about unity. Van den Bergh’s reaction is negative. 
The white cells are about 3000 or 4000 per c.mm., usually falling below 
2000 before death ; the diminution is chiefly due to the small number oi 
polymorphonuclear cells. In chronic cases a very considerable degree of 
megalocytosis may- develop, and so long as the colour index remmns lug 
and the leucocyte count low, the disease cannot be regarded as cured. 

Diagnosis.— Acute cases are commonly mistaken for an infectious 
process and it should therefore be the xutc to examine the blood in all cases 
of Eevere oral or faucial infection. Chronic cases are more often confuse 
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with pernicious anaemia, but do not respond to liver. Essential thrombo- 
cytopenia may be suggested by the low platelet count and the haemorrhagio 
tendency, but is excluded by the leucopenia and the non-xegeneratoxy 
character of the anaemia. Aleukaemic leukaemia offers most difficulty. The 
absence of enlargement of the lymph-glands, liver, or spleen, however, 
should differentiate aplastic anaemia from this disease. In doubtful cases a 
sternal marrow punoture or biopsy should be performed. 

Prognosis and Treatment. — In all cases enquiry should be made for 
exposure to toxio substances and further contact prevented. No very adequate 
statistics are available for prognosis, as aplastic anaemia has only recently 
been properly separated from other grave anaemias. Complete recovery is 
exceptional, and though some patients survive for a number of yearn- with 
repeated transfusions, death usually occurs within a year or two of making 
the diagnosis. The blood should be brought approximately to normal by 
a rapid series of transfusions, or by a continuous transfusion of two or three 
litres of blood. If it is then possible to maintain a normal count by trans- 
fusions at intervals of two or three weeks, there is some hope that the bone- 
marrow may gradually regain its haemopoietic function. But too often it 
is found that the transfused blood is lost by haemorrhage or is quickly and 
mysteriously destroyed. However well the patient appears clinically, the 
prognosis should be guarded as long as the blood picture is abnormal, for such 
patients are always liable to sudden deterioration from infection or an acute 
haemolytic reaction. Iron, liver and similar remedies are of little value. 


THE HAEMOLYTIC ANAEMIAS 

In discussing the symptomatic anaemias, I have mentioned the occasional 
development of anaemia from haemolysis of the corpuscles by micro-organisms, 
bacterial toxinB and other poisons. There is also evidence that excessive 
haemolysis plays a part in the pathology of the megalocytic anaemias due 
to deficiency of haemopoietic principles. There now remains for discussion 
a group of haemolytic anaemias which are relatively unco mm on and of which 
the most important examples are due to congenital anomalies in the red 
blood cells. It is probable that when these cells are abnormal in shape, they 
do not pass so readily through the spleen and are more liable to destruction. 
Before treating these diseases individually, it will be convenient to describe 
the characteristics which are common to all the haemolytic anaemias. If 
a great many red cells are broken down in a short time, there are haemo- 
globinuxia and jaundice, but in chronic hsemolytio anaemia it is sometimes 
surprising how slight is the jaundice. The colour index varies according 
to the mode of reaction of the bone-marrow, but it is usually round about 
unity and there may be frank megalocytosis. Owing to the vigorous attempts 
of the bone-marrow to repair the anaemia, the reticulocyte count is high, 
and nucleated red cells may appear in the peripheral blood. In chronic' 
haemolytic anaemia the white cells are unaffected or a little diminished. When 
haemolysis is acute and rapid, there is a leucocytosis, during which very 
immature white cells may appear in the peripheral blood; the platelets 
first fall and later rise above their normal level. Apart from the haemolysis, 
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which gives rise to amemia, enlargement of the liver, spleen, and occasional^ 
the lymph-glands, hyperplasia of the bone-marrow and hemosiderosis there 
normal SlgnS ° f sjrsfcenuc (iisease and the alimentary and nervous systems are 

1. ACHOLURIC JAUNDICE 


Hmmolytic Ansemia 


Synonyms.— Spherocytosis ; Congenital nmmoiytic Antenna (tvpc 
Chauffard-Minkowski). 

Definition.— A hereditary disease, which is characterised by increased 
fragility of the red blood cells, a variable degree of jaundice and antemia 
splenomegaly, and a strong tendency to the formation of gall-stones. 

Aetiology. — The red blood cells are more spherical than normal and 
therefore less resistant to swelling when exposed to hypotonic saline. In the 
body they are presumably less viable than normal and more rapidly destroyed 
by the spleen. The abnormality of the corpuscles is transmitted as a Mcndelian 
dominant. It exists from birth, but though the symptoms of the disease may 
be present from early infancy, they may not manifest themselves until a much 
later date, and may even remain in abeyance throughout life. There are no 
abnormal hsemolysins in the blood, nor is there any evidence that the haemo- 
lysis is dependent on a primary fault in the spleen. 

Pathology. — The bone-marrow shows an extreme degree of hyperplasia 
of the normoblastic type. The spleen usually weighs from 1 to 3 lbs. and the 
pulp is congested with red blood cells. 

Symptoms. — The severity of the disease is extremely variable. There 
may be no symptoms at any time, the condition being recognised only on a 
routine examination of the blood. Most patients have a mild degree of 
jaundice, and give a history either that they have always been jaundiced, 
or that they have alwayB been liable to attacks of jaundice. There is no 
pruritus. Irregularly recurring attacks or “ crises,” in which jaundice appears 
or in which an existing jaundice grows deeper, are characteristic of the 
disease. Such crises are usually mild, and apart from the jaundice the patient 
merely notices that he is slightly out of sorts. Occasionally they are more 
serious and are accompanied by tbe symptoms of an acutely developing 
severe anaemia ; there is then often a high temperature with nausea and 
vomiting, but there is no evidence that haemoglobinuna ever occurs in acholuric 
jaundice of the familial type. Between the crises the jaundice and encomia 
may be very slight or even disappear ; but in some cases they persist, and the 
anaemia may be sufficient to interfere seriously with the patient s mode of 
life. It not infrequently happens that a crisis suddenly develops m an adult 
who gives no history of previous jaundice ; in such cases the enses arc par- 
ticularly liable to be severe. Crises may follow over-exertion or infection. 

Calcium bilirubinate gall-stones may develop as a result of the chronic 
bilirubimemia. These may give rise to attacks of biliary colic, which may 
be accompanied by an increase in the jaundice, which is quite independent 
of the hmmolytic crises. An unexplained complication is chronic ulceration 
of the legs, which may be tbe chief and sometimes tho only symptom of the 
disease ° 

Splenomegaly is usually present; though occasionally 
commonly of moderate degree. The Bpleen may increase in size g 
crisis, and may be painfnl and tender. 
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The faces are normal in colour, and the urine, though dark as the result 
of the presence of urobilin, contains no bile. 

In normal folly oxygenated blood the red corpuscles show no haemolysis 
in a 0*50 per cent, solution and only Blight haemolysis in a 045 per cent, 
solution ox sodium chloride. In acholuric jaundice the fully oxygenated 
corpuscles show gross haemolysis in a 045 per cent, solution and lesser 
degrees of haemolysis in stronger solutions, sometimes even as high as a 
0*80 or 0-85 per cent, solution. The corpuscular diameter is usually dimin- 
ished and often very markedly so, but occasionally it is normal or even above 
normal. But the corpuscles are disproportionately thick, so that the cor- 
puscular volume and colour index instead of being diminished are normal or 
above normal. This discrepancy between corpuscular volume and colour index 
on the one hand and corpuscular diameter on the other occurs in no other 
disease and immediately distinguishes acholuric jaundice from pernicious 
anaemia. In stained films there is gross irregularity in the Bize of the cor- 
puscles ; the small ones tend to be deeply stained, while the large ones are 
feebly stained and often polychromatic. In shape they are of a remarkably 
uniform roundness, and stippled corpuscles are unusually scarce. The anaemia 
is usually only moderate in degree, red cell counts between 3 and 4 million 
per cm being most common, and the white cells are normal. Reticulocytes 
frequently constitute over 10 per cent, of the red corpuscles and are sometimes 
much more numerous. In severe crises large numbers of nucleated red 
corpuscles, mostly normoblasts, may appear and there is often a polymorpho- 
nuclear leucocytosis. As the jaundice is hemolytic the van den Bergh test 
gives only an indirect reaction. Occasionally, however, obstructive jaundice 
is present as well owing to the presence of a pigment stone in the common 
bild duct ; a direct reaction is then present as well. 

Diagnosis. — The diagnosis is suggested by the association of spleno- 
megaly with long-standing jaundice or recurrent attacks of jaundice. It is 
strengthened by a history of jaundice in other members of the family. Its 
confirmation depends on finding increased fragility of the red corpuscles 
and the characteristic blood picture, particularly the discrepancy between the 
corpuscular volume and diameter. The blood picture distinguishes the 
condition from other haemolytic anaemias, from pernicious anaemia, chronic 
myelogenous leukaemia and splenic anaemia. Chronic ulceration of the legs 
should always call to mind the possibility that the underlying cause may be 
acholuric jaundice, even in the absence of jaundice and splenomegaly. Finally 
it must be remembered that attacks of biliary colic may occasionally be a 
complication of acholuric jaundice. 

Prognosis. — If in the early stages the symptoms are mild they do not 
generally become more severe at a later period. Even severe crises generally 
end spontaneously. Very rarely the anaemia proves fatal, especially when 
severe crises occur in adults who give no previous history of the disease. 

Treatment. — In mild or latent cases no special treatment is required, 
but patients should avoid undue exertion and treat with care any minor 
infection they may contract. When the anaemia or other symptoms are 
sufficient to interfere with the patient’s activities splenectomy should be 
performed. At the same time the gall-bladder should be examined for 
calculi and any stones present removed. In very severe crises transfusion 
may be necessary to prepare the patient for operation. The effects of 
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splenectomy are dramatic : the jaundice and the antenna quickly disannc-ir 
and the leg ulceration heals. The increased fragility persists, though it may 
be sbghtly lessened. The disproportionate thickness of the corpuscles anil 
the resulting discrepancy between the corpuscular volume and the diameter 
remain, but the reticulocytosis and leucocytosis, which are secondary to the 
anaemia, usually disappear. 


2. SICKLE-CELLED ANEMIA 

Synonym. — Drepanooytosis. /"*•• 

Definition. — A severe anmnd'a, characterised by the appearance in the 
blood of a number of red -blood corpuscles of a peculiar sickle shape. 

./Etiology jand''PathoIogy. — Up to the present the disease has been 
observed only in the negro. It is hereditary and familial, behaving as a 
Mendelian dominant. In the affected families some members who have 
sickle cells in their blood do not suffer from antenna. The disease usually 
dates from infancy. Of its essential cause, nothing is known. The post- 
mortem appearances do not throw any light upon the pathology. 

Symptoms . — The patienta are obviously amende, and the sclerotica 
exhibit a greenish-yellow tinge. The liver is bulky, but the Bpleen is not 
enlarged. The disease is characterised by intermittent paroxysms of fever, 
up to 103° or 104°, with severe stabbing pains in the muscles and joints, 
which last for two or three weeks. In the intervals the patients suffer 
but little, though they are listless and depressed. Chronic ulceration of the 
legs occurs in a high proportion of cases. The red blood corpuscles in the 
intervals reach a number of about 3,000,000 per cm, but during the 
paroxysms they rapidly fall to less than half that number. Tho white 
cells are usually about 15,000 per c.mm., but may rise to as much as 40,000. 
The sickle-shaped corpuscles vary in numbers. They appear to increase in 
number on a warm slide. The coagulation-time, the bleeding-time, the 
fragility of the corpuscles, and the numbers of platelets are all within normal 
limits. . . 

Course and Prognosis. — The course of the disease is slow but pro- 
gressive, and death usually occurs before the age of thirty. 

Treatment.— Up to the present time, no treatment has appeared 
materially to influence the progress of the disease, and splenectomy ib of 
no value. 


3. MEDITERRANEAN AN ASHA 

Synonyms. — Leptocytosis ; Erythroblastic Antemia of Cooley ; Familial 
Microcytic or Hypochromic or Target-Cell Anromia. _ 

This is a hereditary dystrophy of the crythron m which the red cells are 
thinner and more resistant to hypotonic saline than normal. Under the 
microscope some of them have an oval or target shape and others are Jorge, 
pale, leaf-like structures. This abnormality is practically confined to pers ms 
of Mediterranean stock. In typical cases antenna manifests itself soon after 
birth, and life is rarely prolonged past childhood. The antomm is of the 
haemolytic type and characterised by numerous eryihroblnsts m the peripheral 
blood, but the colour index is below unity owing to the abnormal shape ol 
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the red cells. Other characteristic symptoms are mongoloid facies, spleno- 
megaly and generalised bony changes due to hypertrophy of the marrow. The 
bone dystrophy is similar to osteitis fibrosa, but pathological fractures are 
not common and symptoms come principally from the amentia, Vrhich is 
severe and ultimately fatal. X-ray examination shows widening of the 
medullary portion of the bones, erosion and thinning of the cortex, and a 
peculiar outline of the skull often compared to hair standing on end. Until 
recently it was believed that Cooley’s anaemia was a disease of children which 
was always fatal, but it has since been earned that other members of affected 
families may show the abnormal type of red cell without anaemia or with 
only very nnld symptoms. 


4. OVALOCYTOSIS 

In rare cases the red cells are elliptical, instead of being circular. This 
again is a familial abnormality, inherited as a Mendelian dominant, but only 
about 1 in 8 of those with the abnormal trait develops anaemia, and the anaemia 
is usually mild. 


6. SIMPLE JAUNDICE IN INFANTS 

£,'yjonym. — Icterus Neonatorum. 

— Simple jaundice occurs in about 50 per cent, of infants, 
especially among the premature. 

Patnology. — The number of red corpuscles is high in the newly bom, but 
quirljj • falls during the first few days of life. The excessive blood destruction 
is fts So I: -ted with an excess of bile-pigment in the blood, as shown by van den 
Burgh's ^action, which gives a positive indirect but negative direct reaction 
in au^f ;e v om infants. The jaundice is therefore haemolytic, and when death 
occw some independent cause nothing abnormal is found in the liver 

or sjf i £-''lts. 

— The jaundice generally begins on the second or third day of 
life. It increases in intensity for 2 or 3 days and then gradually diminishes 
until it disappears after 1 or 2 weeks, but occasionally it lasts for a longer 
period. The jaundice begins on the face and spreads over the whole of the 
body : unlike other forms of jaundice, the conjunctive are affected after the 
skin, and in mild cases they are not stained at all. 

Diagnosis. — If the jaundice is slight, its presence can be recognised <~nly 
by pressing the blood out of the cutaneous vessels, when the normal redness 
of the infant disappears and the yellow colour remains. Its short duration 
and the absence of enlargement of the liver and spleen distinguish simple 
icterus neonatorum from congenital obliteration of the bile-ducts, and the 
healthy condition of the infant distinguishes it from the infective forms of 
jaundice. It is distinguished from haemolytic disease of the new-born by the 
later onset, the absence of severe anaemia, splenomegaly or hepatomegaly, and 
the absence of a high or persistent erythroblastosis in the peripheral blood ; 
in doubtful cases the mother’s serum should be tested for anti-Rh agglutinins. 

Prognosis and Treatment. — Rapid recovery always occurs, and no 
treatment is required. 
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6. HA2M0LYTIC DISEASE OF THE NEWBORN 

Synonyms.— Erythroblastosis Eoetalis; Familial Icterus Gravis 
Neonatorum; Idiopathic Anaemia of the Newborn. 

hemolytic anaemia which occurs in the foetus or newborn 
child and which is due to incompatibility between the serum of the mother 
and the erythrocytes of her offspring. 

, ^Etiology. — Haemolytic disease of the newborn results from the iso- 
immunisation of the mother by a red cell antigen which she lacks, but which 
the child has inherited from the "father, and the subsequent passage through 
the placenta of the resulting antibody to act on the susceptible blood of the 
foetus. The distribution of the blood groups is such that in one pregnancy in 
five the mother’s serum contains an agglutinin for an antigen of the A-B-0 
groups contained in her foetus and in one pregnancy in ten the mother is 
Rh-negative and the foetus Rh-positive. Nevertheless, iso-immunisation and 
hsemolysis occur in only 1 in 400 pregnancies, because ill effects are usually 
prevented by the impermeability of the placenta and by the presence of 
protective substances in the infant’s plasma. Incompatibility in the ordinary 
blood group factors A-B-0 very rarely gives rise to symptoms and the majority 
of cases of hmmolytic disease of the newborn are due to incompatibility Jp the 
Rh factor, the mother being Rh-negative and the child Rh-positivc ( Nko- 
immunisation to the Rh factor does not occur unless the Rh-negati;4 indi- 
vidual has a transfusion of Rh-positive blood or conceives a Rh-positiy c child, 
and firstborn children usually escape hosmolytic disease, because the anp"cnic 
stimulus of more than one pregnancy may be needed to produce a da^j-pus 
level of antibody. i h \ 

Pathology. — The heart is hypertrophied. The liver and Bj ,^ nn ate 
increased in weight and show extra-medullary hiemopoicsis, bV^sqAejamg 
and iron-pigmentation. The placenta is usually enlarged and mhf^'-.tain 
hsematomata. _ 

Symptoms. — Various types of the disease have been described afwding 
as oedema, jaundice or ancemia predominates. In congenital hydrops the child 
is usually born prematurely at about 30 weeks, it is swollen with dropsy and 
is either dead or dies a few hours after birth. More commonly the child is 
born about the normal time but it shows signs of distress, the nmniotio fluid 
is yellow and the vernix caseosa a golden colour. Jaundice and nruemia arc 
usually present at birth and they rapidly deepen, the child passing into a 
drowsy condition and dying within a few days or weeks. In a small proportion 
of cases the ancemia is less acute and no jaundice develops. A hcemorrhagic 
tendency due to an associated hypo-prothrombinrcmia is not uncommon. 
Examination of the blood shows an ancemia of high colour index "with ioticulo- 
cytosis and many nucleated red cells. The mortality in cases born alive is 
about 50 per cent, without treatment, and many of the survivors are left with 
sequel®, of which Kcrnicicrus is the most frequent and distressing (see p. 
1689). Cirrhosis of the liver and dysplasia of the bones arc less common 
sequel®. In general, the nearer to term the child is bom, the better tue 

Diagnosis. — Haemolytic disease of the newborn should be suspected 
whenever anromia or jaundice occurs in the first few days of life, it is ailier- 
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entiated from septic infection by the absence of fever, and from syphilis and 
congenital obliteration of the bile ducts by the presence of a haemolytic 
anaemia. The distinction from physiological jaundice may be more difficult 
but if the child is anaemic or the blood film shows many erythroblasts 48 hours 
after birth, the jaundice is unlikely to be physiological. If the mother is 
Rh-negative and the child Rh-positive the diagnosis is practically certain, 
and it can be confirmed by the demonstration of anti-Rh agglutinin in the 
mother’s serum. 

Prophylaxis. — The Rh factor is inherited as a Mendelian dominant and 
the majority of fathers of erythroblastotic children are homozygous, i.e., they 
can produce only Rh-positive children. Once haemolytic disease of the new- 
born has resulted from a marriage, the odds are high that subsequent children 
will be involved, and conception should be avoided. No means to prevent the 
disease are effective during pregnancy but the mother’s serum should be 
tested for anti-Rh agglutinin, and if this is present, arrangements should be 
made to begin treatment immediately after birth. 

Treatment. — The aim of treatment, which must be prompt and vigorous, 
is to maintain the child’s blood count and circulation by the transfusion of 
Rh-negative blood untfl the haemolysin which it has absorbed from its mother 
is exhausted. This process cannot take less than a fortnight and may be much 
longer. The blood must be administered into the veins or the marrow cavity 
and not intramuscularly. The amount should be about 10 c.c. per pound, i.e. 
60 to 80 cc. a day, and transfusion should be repeated daily if necessary until 
the haemolytic process is over. When previous siblings have suffered from 
haemolytic disease, the baby should -be transfused at birth if any signs are 
present or if the haemoglobin falls below 100 per cent, during the first fort- 
night. In most cases Rh-negative blood of group O will be used and ideally it 
should be cross-matched against both mother and child. The blood of neither 
of the parents is suitable. The father’s blood, being Rh-positive, will be 
rapidly destroyed. The mother’s blood contains the haemolysin, though 
theoretically it could be freed from it by washing the red cells. The mother 
must not suckle her child, as the haemolysins may be transmitted in the milk. 
Owing to the frequency of hypoprothrombinaemia, vitamin K should be 
administered as for the haemorrhagic disease of the newborn. The usual 
supportive measures should be carried out but iron and liver are of no value 
and splenectomy is unwarranted. 


7. HEMOLYTIC ANEMIA WITH RECURRENT HEMOGLOBINURIA 

Synonyms. — Nocturnal Haemoglobinaemia ; Haemosiderinuria ; Chronic 
Haemolytic Anaemia (type Marchiafava-Micheli). 

A rare chronic disease characterised by paroxysms of haemoglobinuria, 
which commonly occur at night, and persistent haemolytic anaemia. It is 
a disease of adult life and affects both sexes. The spleen is usually enlarged 
though not to the same degree as in acholuric jaundice. The disease is 
differentiated from acholuric jaundice by the normal size, shape and fragility 
of the red cells, and the occurrence of haemoglobinuria ; and from the 
paroxysmal haemoglobinuria of syphilis by the negative Wassermann reaction, 
absence of relation to exposure to cold, and persistence of anaemia between 
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the paroxysms. There is no curative treatment; splenectomy 1ms little 
effect and the disease usually leads to death after a few years. 


8. ACUTE H/EMOLYTIO ANASIHA 

Synonyms.— Acute Febrile Anaemia; Acute Hmmolytic Amemia of 
Lederer. 

Lederer’s anaemia occurs most commonly in the first two decades of life, 
though cases have been observed at every age. The onset is acute, with 
fever, slight rigor, headache, lassitude and vomiting. Jaundice of more or 
less intensity appears early, though as a rule the patient is more nntomic 
than icteric. In the most acute cases there is haemoglobinuria. A variety 
of symptoms may occur as a result of thromboses or infarcts in various 
organs. The red count may fall in a few days to a million cells per c.mm. ; 
the red cells are usually normal in size and resistance, and the colour index 
is about unity. There is a reticulocytosis, often with many nucleated red 
cells. The white count is usually raised with a polymorphonuclear leuco- 
eytosis. The cause of the sudden breakdown of the red cells is unknown. 
It is not a specific infection but there is much to suggest that it may be an 
unusual response to infection by one of the common organisms such as the 
streptococcus, the pneumococcus or the dysentery bacillus. In other words, 
it is probably analogous to the blackwater fever of malarial infection and 
the paroxysmal hemoglobinuria of syphilitic infection. The disease ends in 
death, or recovery within a period usually of 2 to 6 weeks. The differential 
diagnosis is from other forms of hemoglobinuria (sec p. 1312), from infections 
such as septicaemia and from acute leukaemia. The mortality of the untreated 
disease is high. Treatment is by transfusion, repeated if necessary until the 
haemolytic process appears to have been arrested. The results of such treat- 
ment are usually good and recovery once established is permanent. If 
recovery does not occur after repeated transfusion, splenectomy should 
be advised. In fact, these subacute cases form a link with chronic acquired 
haemolytic anaemia. 


9 . CHRONIC ACQUIRED H2EMOLYTIC ANiEMIA 

Synonym. — Haemolytic Anaemia (type Hayem-Widal). 

Chronic haemolytic anaemias arc occasionally encountered, which arc 
diflicult to fit into any of the foregoing categories. Acholuric jaundice, 
like other hereditary diseases, does not always run true to type, and many 
of these cases are undoubtedly sporadic and atypical examples of acholuric 
iaundicc Others are probably larval or atypical forms of haemolytic anemia 
ftvne Marchiafava-MicheU) in which the hemolytic process is not of sufficient 
intensity to produce hemoglobinuria. Syphilis and Hodgkm s disease ruuy 
occasionally produce a haemolytic anaemia ; a Wassermnnn reaction should 
therefore be performed and careful search made for enlarged lymph glands 
Leuco-crythroblastie anaemia must also be excluded. Iron and parenteral 
liver should be given a fair trial, as a deficiency dyshemopoietic anaemia 
may occasionally simulate a hemolytic process, more especially when com- 
plications such as intestinal ulceration are present. If the spleen is enlarge 
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and anosmia persists after investigation and treatment on these lines, splenec- 
tomy should be considered. Experience has shown that the more the blood 
picture differs from that of a straightforward familial acholuric jaundice, the 
less can be expected from splenectomy and the operation is unlikely to 
produce any improvement if the anaemia is frankly macrocytic. Trans- 
fusion may be necessary to make the patient fit for operation ; but it is 
sometimes followed by severe reactions in haemolytic anaemia, and it is wise 
therefore to begin with a small “ pilot ” transfusion. 


LEUCO-ERYTHROBLASTIC ANEMIA 

Synonyms. — Osteosclerotic Anaemia; Myelophthisic Anaemia; Leukanaemia. 

Leuco-erythroblastic anaemia is uncommon. It is found in association 
with certain diseases of the bones or bone-marrow, and is characterised 
by the presence in the peripheral blood of unusually immature red cells 
and a few immature white cells. The anaemia is characterised clinically 
not by its severity but by the number of cells in the peripheral blood that 
normally are confined to the marrow as precursors of the red and white 
cells of the blood. The colour index is commonly a little below unity and 
the mean diameter of the red cells usually within normal limits. Reticulo- 
cytes are constantly above normal and nucleated red cells are present, often 
in large numbers. The leucocyte count is commonly normal or only a little 
raised, but occasionally very high values may be observed, even above 100,000 
per cm There is always an excess of myelocytes and on occasion myelo- 
blasts are also present. The platelet count is usually low. The van den 
Bergh reaction is usually negative, unless complications are present. The 
spleen may be palpable, either as a result of myeloid metaplasia or more 
rarely from neoplastic infiltration. The anaemia has been ascribed to irritation 
or disturbance in the maturation of the hsemopoietic tissues by the bony 
disease, but it is essentially haemolytic in type. It does not respond to iron 
or liver, and transfusion is the only effective treatment. Leuco-erythroblastic 
anaemia has been observed in the following conditions, but in some of them it 
is the exception rather than the rule. In the adult, at any rate, malignant 
disease is much the most important cause of leuco-erythroblastic anaemia. 

(a) Marble-Bone Disease of Albers-Schonberg. — This is a congenital 
disease characterised by increased density of the bones, spontaneous fractures, 
splenomegaly, and anaemia which is often of the leuco-erythroblastic type. 
Symptoms usually begin in childhood with fractures following trivial 
injury and general backwardness. The anaemia is mainly due to narrowing 
of the marrow cavity from progressive broadening of the cortex and the 
X-ray appearances are pathognomonic. 

(b) Myelosclerosis. — In this bony dystrophy of unknown aetiology there 
is an excess of bone or fibrous tissue in the spongiosa and medullary cavity 
of the bones without any appreciable alterations in the corticalis or tendency 
to fracture. It is a disease of adult life. The only complaint is of the anaemia 
and there are no symptoms referable to the bones. The differential diagnosis 
from leukaemia may offer the greatest difficulty, though X-ray examination 
and biopsy of the skeleton may be of assistance. 

(c) Carcinomatosis of Bone. — As already emphasised, this is the most 
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important cause of this type of anaemia. Symptoms of the primary growth mar 
be elicited, and X-ray examination will usually reveal the metastases in the 
skeleton. It is often stated that growths of the thyroid and the prostate arc 
especially liable to metastasise in the bones, but growths of the breast, stomach 
and lungs are more common causes of leuco-erythroblastic amends, owing 
presumably to their greater frequency. ~ 

( d ) Multiple Myeloma. — Only a small percentage of cases of multiple 
myeloma are accompanied by leuco-erythroblastic anaemia ( p. 1405). 

(e) Leukemia and Other Condition’s.-— In rare instances of leukrcmia 
large numbers of reticulocytes and nucleated red cells may appear in the 
circulating blood as a result, presumably, of the leukemic deposits in the 
bone-marrow. This phenomenon has sometimes been described ns “ mixed 
leukaemia ” when myelocytes and erythroblasts appear in a case of lymphatic 
leukaemia, or as " leukanmmia ” when the disturbance of erythropoiesis is 
prominent, but it is now believed to be a manifestation of the leuco-eiythro- 
blastic process. Numerous immature red and white blood cells may very 
rarely appear in the blood in the course of miliary tuberculosis, syphilis and 
Hodgkin’s disease. The evidence suggests that in all such cases the bone 
marrow is involved and the blood disorder is of the leuco-erythroblastic type, 
but owing to their great rarity, their pathology has not yet been satisfactorily 
worked out. 


ANAEMIA IN PREGNANCY 

The physiological ancemia of pregnancy is due to dilution of the blood in 
pregnancy owing to altered circulatory conditions and increased blood volume. 
The haemoglobin rarely falls much below 75 per cent, in healthy women, 
the colour index is unity, and there is no hypochromia or poikilocytosis. It 
often gives rise to unnecessary anxiety. It is distinguished from pernicious 
anaemia by its mildness and from iron-deficiency anaunia by the normal 
colour index. It requires no treatment. The same circulatory phenomena 
are likely to aggravate idiopathic hypochromic anaemia in pregnancy, and in 
women who have suffered from antenna in a previous pregnancy or who are 
unable to take an optimal diet, it is wise to prescribe iron as a prophylactic 
throughout the period of gestation and lactation. Megalocytic or hyper- 
chromic anaemia is very rare in pregnant women in this country, though it is 
common in tropical or sub-tropical zones. The following causes of megalo- 
cytic antemia in pregnancy have been differentiated : — 

1. Nutritional macrocytic ancemia is much aggravated by pregnancy, and 
then assumes a frankly megalocytic type. 

2. Pregnancy may occur in a patient with pernicious anatmxa, or per- 
nicious anaemia mav first begin in pregnancy, persisting after gestation ; 
aohylia gastrica is present, and subacute combined degeneration may develop. 

3. Pernicious antemia may occur as a temporary phenomenon during 
pregnancy, disappearing after gestation. The secretion of free hydrochloric 
acid may be normal, but there is evidence that the haematmic ferments arc 
depressed, presumably ns a result of the pregnancy. Subacute com inc 
degeneration docs not occur. The disease responds to treatment bj liver or 
stomach, though it is often resistant until the baby has been born. It may or 
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may not recur in subsequent pregnancies. This is the true pernicious ancemia 
of pregnancy, and it is very rare. 


ANiEMIA IN CHILDHOOD 

Ancemia in children is more difficult to classify than in adults, not merely 
because of the difficulty of making detailed studies of the blood and the other 
systems, but also because of the great lability of the blood-forming organs of 
children. A condition which in an adult induces a mild secondary anaemia, 
with slight leucocytosis and perhaps an occasional normoblast, in a child 
may induce profound anaemia, with the appearance of myelocytes and 
erythroblasts in the circulating blood ; the spleen and the fiver are more 
often enlarged. Both on this account and on account also of the small blood 
volume, anaemia is a more urgent disease in the child than in the adult ; 
haemorrhage is ill-tolerated, and a moderate nutritional anaemia may be 
fatally aggravated by a trivial intercurrent infection. Treatment should 
therefore be prompt, and it is often wise to give a transfusion of 50 to 200 c.c. 
of blood to tide over the interval before medical treatment can take effect. 

Symptomatic Ancetnia is little different from the Bame condition in the 
adult. Haemorrhagic anromia is rather unusual in childhood, while causes 
more peculiar to this age are cyclical vomiting, diphtheria, pyelitis and acute 
rheumatism. Antenna may also bo secondary to diseases of the blood- 
forming organs, such as splenic anaemia and Hodgkin’s disease. Any type 
of antemia in childhood may be complicated by infection, when very bizarre 
leuksemoid blood pictures may result. Cases characterised by the rapid 
development of ancemia, jaundice and hcemoglobinuria at one time appeared 
in epidemics among new-bom children in hospitals and institutions (Winckel’s 
disease), but they 'have practically disappeared with the introduction of 
antiseptic methods. They were probably due to infection by streptococci 
or haemolytic colon bacilli, and sporadic cases still occur as a result of um- 
bilical sepsis. 

Dyshaemopoielic Aneemia. — There is a group of mild hypochromic amemias 
in childhood which link the nutritional ancemia of infancy with the idio- 
pathic hypochromic ancemia of later life. The condition has been described 
as anaemia mitis or chlorotic anaemia of childhood , but it is essentially due 
to errors of diet and impaired digestion. Treatment is by large doses of 
iron, and is very successful. Severe anaemia may occur in the course of 
cceliac disease, and in occasional instances it is of a megalocytic type and 
requires liver for its treatment ; the ancemia may dominate the clinical 
picture and the fatty diarrhoea be overlooked. True pernicious ancemia 
rarely, if ever, occurs in childhood. 

Aplastic Anosmia is by no means uncommon in childhood, occurring with 
special frequency at the age of 12 or 13. It may be of any of the types 
described in the adult, and is sometimes known as anaemia gravis. The 
prognosis is bad, though perhaps less hopeless than in the adult. 

Ancemia pseudo-leukcemica infantum is the term applied by von Jaksch 
to a group of cases of severe anaemia in children under 3 years of age, 
most frequent between 6 and 20 months. It is a disease of the poorer classes, 
and among them it has become uncommon in recent years. The onset of the 
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disease is insidious, with increasing pallor and irregular fever. The abdomen 
is protuberant, owing to the size of the spleen, which often reaches the iliac 
crest and the middle line of the belly ; the organ is hard, smooth and free 
from tenderness. The liver and superficial lymph-glands may be slightly 
enlarged, and purpura and hemorrhage may occur. The erythrocytes 
are diminished to 2,500,000 or 3,000,000 per c.mm., and show some 
slight alteration m shape and size. Nucleated cells are always present— 
sometimes in large numbers. The hsemoglobin shows a decrease to from 20 
to 40 per cent, of the normal, so that the colour index ia low, from 0-5 to 0-7. 
There is nearly always a leucocytosis at some time during the course of the 
disease, but it is moderate, rarely reaching above 30,000, and sometimes the 
number may sink as low as 5,000. The feature of the blood films is the 
constant presence of myelocytes, which occur in numbers greatly above those 
found in any other disease except leukmmia, though Beldom in numbers 
sufficient to suggest that disease. Not infrequently there is evidence of ex- 
cessive blood destruction. It is now held that the syndrome described by 
von Jaksch is not a single disease-entity, but that it includes various types of 
amemia of congenital, nutritional, or infectious origin, modified by the peculiar 
lability of the blood-forming organs in childhood. If gross lesions, such as 
Mediterranean anaemia, acholuric jaundice and splenic amentia are not 
present, the prognosis is generally good ; the anaemia is completely repaired 
and the spleen can no longer be palpated. Death may, however, occur from 
intercurrent maladies, such as acute diarrhoea or broncho-pneumonia. 

It is obviously important to remove the cause when this can be ascertained, 
and malnutrition, rickets, tuberculosis and syphilis should receive their 
appropriate treatment. Iron and liver are usually of great service, and 
transfusion is indicated when the anaemia is severe. For the rest, every 
effort should be made to improve the diet and the general hygienic conditions. 
The patients do best with abundance of fresh air and light, and if possible 
should be nursed in the open air. Splenectomy is contra-indicated. 


POLYCYTHEMIA 

Polycythmmia is a condition in which there is an increased number of 
erythrocytes per unit of circulating blood. It may be due to known causes, 
when it is called secondary polycytbcemia, or erylhrocylosis ; or it may bo 
an independent disease of the blood-forming organs, when it is called poly- 
cythemia vera, or erylhrwmia. The following causes of erythrocytosis arc 

^^Concentration of the circulating blodd, such as occurs in the dehydra- 
tion of choleraic diarrheea. . . . , , , 

2. D imin ution of the oxygen tension in the circulating Wood, or tissues. 
Examples of this arc— (a) residence at high altitudes ; (h) cardiac diseases 
with cyanosis, especially congenital pulmonnry stenosis and acquired sclerosis 
of the pulmonary arteries (Ayerza’s disease, or cardmcos negros) ; (c) condi- 
tions interfering with normal pulmonary ventilation, such as emphysema, 
asthma, fibrosis and neoplasms of the lungs. 

3. Chronic poisoning by a number of chemical agents, such ns arsenic, 
phosphorus, carbon monoxide and aniline derivatives. 
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4. Cirrhosis of the liver, tuberculosis of the Bpleen, and similar conditions 
associated with splenomegaly or portal stasis, in rare instances. 

5. A transient erythrocytosis may occur in the stage of recovery from 
anaemia. 

These causes should always be excluded before diagnosing polycythsemia 
vera ; in doubtful cases estimation of the blood volume is helpful, for 
polycythsemia vera should not be diagnosed unless the blood volume is 
considerably increased. 


1. Polycythemia Vera. 

Synonyms. — Erythrsemia ; Splenomegalic Polycythsemia ; Osler-Vaquez 
Disease. 

Definition. — A disease characterised by well-marked and persistent 
increase in the number of red corpuscles due to an excessive erythroblastic 
activity of the bone-marrow. 

Etiology. — Erythrsemia occurs more commonly in males in middle or 
later life, and in some studies there is evidence that it is especially prevalent 
among Jews born in eastern Europe. A recent theory is that erythrsemia is 
related to Buerger’s disease and is caused by sclerosis of the vessels supplying 
the bone marrow, so that anoxaemia develops and stimulates erythrogenesis. 
Familial cases of polycythsemia occur ; they tend to be mild. 

Pathology. — The marrow of most of the shafts of the long bones is 
converted into active red marrow. The Bpleen is enlarged and engorged, 
and often contains thrombotic infarots. The liver is congested, but no 
anatomical change is present in it. 

Symptoms. — Early symptoms are nervousness, headache, digestive 
disturbances and hsemorxhage from the distended vessels. The nervous 
symptoms take the form of lack of concentration, headaches, vertigo, or 
parsBsthesise, on account of which the patient may be regarded as suffering 
from neurasthenia or hyperpiesia. Sometimes temporary disturbances of 
vision, aphasia or paralyses occur, which recover completely in a few hours. 
The patients are usually spare, with fair complexion and thin, often narrow, 
faces. There is cyanosis of the exposed surfaces, especially the cheeks, the 
tip of the nose and the ears. The colour varies with the temperature, being 
scarlet in a warm atmosphere and dark blue in the cold. The eyeballs are 
often bloodshot, the conjunctives deep red, the retinal vessels engorged and 
tortuous, the discs a little swollen. The spleen is palpable in three-quarters 
of the cases ; it rarely extends beyond the umbilicus and varies in size, 
shrinking after a haemorrhage or successful treatment. The liver is palpable 
in about one-half the cases. The urine may contain a little albumin. The 
blood contains from 7 to 14 million red corpuscles per cm, and the haemo- 
globin may reach 200 per cent. The red cells are usually smaller than 
normal, and the colour index is less than unity. The white cells are normal 
or moderately increased by a polymorphonuclear leucocytosis. In a few 
cases many myelocytes appear, as if there were a combination of erythrsemia 
and leukaemia (ervthro-leuksemia). The reticulocytes and the platelets are 
normal. 

Complications. — The moBt important complications are vascular, and 
result from the increased volume and viscosity of the blood and its sluggish 
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that h 3'P° rt€nBi ^ is no more common 
than m normal individuals in the same age-groups. Not uncommonly there 
are massive hasmorrhages, especially from the stomach, but also from tS 
nose, lungs, bowel, uterus and bladder, or internally. Thrombosis is not 
infrequent, and m the cerebral vessels or the portal vein its consequences 
may be grave. It is rare for a case to progress any length of time without 
symptoms of peripheral arterial disease. In the beginning these take the 
form of acro-paraisthesia and vasomotor disturbances of a dilator (crythro- 
melalgia), or spastic type (Raynaud’s Byndrome). Later, intermittent 
claudication and gangrene may follow. Peptic ulcer is probably a little 
commoner than in normal people. When the illness runs a long course 
leukemia, myelosclerosis, purpura hemorrhagica and anemia may supervene, 
but it is not clear whether these conditions are the effect of the primary 
malady or of prolonged depression therapy. 

Course and Prognosis. — The disease is very chronic, and sometimes 
it rrfay exhibit long remissions. Life may be cut short by one of the vascular 
accidents or by infection, but many cases live to an advanced age. 

Treatment. — The excess of blood may be removed by bleeding or by 
haemolysis. At the beginning of treatment a pint of blood should be removed 
twice weekly until the haemoglobin falls below 100 per cent. Frequently ten 
or twelve successive venesections are needed before this happens. A main- 
tenance dose of phenylhydrazine should then keep the patient well, though 
venesection may be desirable again after an interval of some months. Phenyl- 
hydrazine destroys the excess of blood, and great care must be taken to avoid 
overdosage. The dose in untreated cases is 1J to 5 grains every other day 
until the count approaches normal ; it should then be possible to find a dosage 
which will maintain a normal blood count, 2 grains a week frequently being 
sufficient. Some patients have been made dangerously anaemic as a result of 
incorrect diagnosis, overdosage with phenylhydrazine or lack of supervision 
during treatment ; jaundice, thrombosis and necrosis of the liver and kidneys 
have also been observed. If phenylhydrazine produces gastro-intestinal dis- 
turbance, acctylphenylhydrazine may be tolerated ; it is given in the same 
dosage. Arsenic is often effective if prescribed in high dosage (p. 851). X-ray 
treatment may also be used, though it is much slower and less certain in 
effect than in leukromia. The rays should be applied over the long bones and 
the chest. This form of treatment is especially to be recommended when the 
white count is high, and in elderly patients who do not tolerate phenyl- 
hydrazine. Splenectomy is contra-indicated. 


2. SlETH^MOGLOBINiEinA AND SuLFH,fEMOGLOBIN,*MIA 

Synonym. — Enterogenous cyanosis. _ 

Definition. — A condition characterised by cyanosis without cardiac or 
pulmonary lesions, associated with the prcscucc of methccraoglobm or sol- 

phaemoglobin in the circulating red cells. . , . 

./Etiology. — In the vast majority of cases the condition is due to the 
use of drugs, especially aniline derivatives, and it has become much more 
common since the introduction of the sulpbonamide group. Other drugs 
which have been incriminated are acetanilide, phcnacctin, anttpynne, 
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trional, sulphonal, potassium chlorate and nitrites. Methsemoglobinsemia 
is produced by the direct action of the chemical or a breakdown product of it 
on the red cells. In sulphsemoglobinaemia the chemical sensitises the red cells, 
so that the haemoglobin combines with hydrogen sulphide absorbed from 
the intestine. Sulphsemoglobinaemia is therefore much more likely to develop 
in constipated patients. A common sequence of events is : constipation ; 
headaches ; the use of headache powders which contain phenacetin or 
acetanilide ; and sulphsemoglobinaemia. In very rare cases methsemo- 
globinsemia occurs spontaneously, apparently as a result of excess production 
and undue absorption of nitrites from the gastro-intestinal tract; this 
condition is known as enterogenous cyanosis. Equally rare is a familial form 
of methsemoglobinsemia attributed to an inborn error of metabolism — 
familial idiopathic methamoglobincemia. Chronic methsemoglobinsemia and 
sulphsemoglobinsemia are more common in women than men, and should 
always arouse suspicion of drug addiction, hysteria or malingering. 

Symptoms. — The degree of cyanosis is sometimes out of proportion to 
the amount of methsemoglobin or sulphsemoglobin present, and it is probably 
aggravated through absorption by the red cells of coloured derivatives of 
the dru{*s themselves. The colour varies from a slight muddiness of the 
complexion to a deep blue. In marked cases the appearance of the patient 
is indeed ghastly, and yet it is belied by the comfortable general condition, 
the absence of any respiratory distress, and the extreme rarity of a fatal 
issue. In acute cases there may be no symptoms. In chronic cases the patient 
complains of weakness, nervousness, vertigo or fainting attacks, palpitation, 
headache and constipation. The blood may show a slight polycythemia. 

Diagnosis. — The diagnosis depends on the spectroscopic examination of 
the blood for methsemoglobin or sulphsemoglobin. The brown colour of the 
blood can often be recognised with the naked eye. Methsemoglobinsemia, in 
which the altered hsemoglobin is within the corpuscles, must be distinguished 
from methsemalbuminsemia, in which altered hsemoglobin is present in the 
plasma ; in the latter, there is no cyanosis, and the patient may be jaundiced. 
The use of drugs should always be suspected, especially in chronic and 
apparently inexplicable cases in women. It is surprising how skilfully they 
deceive their attendants and escape detection. I have known more than one 
woman who has lived many months in hospital and has been shown at medical 
meetings as a rare and mysterious case when all the time the symptoms 
were being produced by a bottle of phenacetin tablets concealed in the 
locker. 

Prognosis. — In patients who are anaemic or who have to work at a high 
altitude, the condition may encroach dangerously on the reserve of function- 
ing hsemoglobin. In other respects it is harmless. 

Treatment. — Recovery occurs spontaneously in 24 to 72 horns after the 
drug is discontinued. The cyanosis can be promptly relieved by the intra- 
venous injection of methylene blue, 1 or 2 mg. per kilo, but it will return 
again if the offending drug is continued. It can be prevented, however, by 
the continuous administration of methylene blue by mouth, grains 1 or 2 
four-hourly. Large doses of ascorbic acid are also effective. 
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LEUCOOrTOSIS 

It is important to be familiar with the normal fluctuations of the white 
cells. In healthy individuals the total number of white cells may vary 
from 3500 to 12,500 per cm, the average being 7500. A typical differential 
count is; neutrophils 66 per cent., eosinophils 2'5 per cent., basophils 
0-5 per cent., lymphocytes 24 per cent., monocytes 7 per cent. ; but there 
are great physiological variations which are best illustrated by the absolute 
values of the different cells. The total number of neutrophils may vary 
from about 1500 to 10,000 ; eosinophils from 0 to 1000 ; basophils from 
0 to 600 ; lymphocytes from 600 to 4000 ; and monocytes from 0 to 1750. 
The total white count is at a minimum or basal level when the subject is 
at rest in the morning ; activity, mental or physical, increases it by GO or 
100 per cent. ; in addition there are rhythmical fluctuations in the number 
of polymorphonuclears, lymphocytes and monocytes, which are prob- 
ably associated with the replacement of dead or emigrated cells. It is 
unwise to draw far-reaching conclusions from a single count of the white 
cells, and the test should always be repeated when an anomalous result is 
obtained, or when it is uncertain whether the figures fall within normal 
limits. The most obvious task of the white cells is to protect the body from 
attack and invasion by bacteria or similar agencies. They may bo compared 
with a standing army which performs no useful service in times of peace, 
but which possesses great reserves which may be mobilised in time of war. 
We might press the analogy further and compare the three main groups of 
blood cells, the granulocytes, the lymphocytes and the monocytes, with the 
different fighting branches, for just as different types of warfare require 
different arms, so the three main groups of blood cells show independent 
variations in the various phases of an infection, and respond differently to 
different kinds of disease. An increase in the neutrophil leucocytes should 
strictly be called neutrophil leucocytosia or neutrophilia, but when the term 
leucocytosis is used without qualification it is taken to mean a neutrophil 
leucocytosis. Leucocytosis occurs physiologically during the later stages of 
pregnancy and for about a week after delivery ; in the newly born infant ; 
and°after exercise, as many as 35,000 cells per c.mm. Laving been found after 
violent exertion. The causes of pathological leucocytosis a re : 

1. Haemorrhage, or trauma in which tissues are injured and blood is 
extravasated. 

2 Acute infections, especially by the pyogenic cocci. 

3 Acute intoxications, such as diabetic coma, uraemia, gout, lead colic, 
coal-gas poisoning, and poisoning by a number of organic and inorganic 

substances. ^ e3pec i a u y ^ben tbe tumour grows rapidly, or 

involves tbe alimentary tract or tbe bone-marrow, and some cases of 

The \umber^ of white cells in these conditions commonly vanes from 
12000 to 40,000 per c.mm., according to the acuteness of the infection 
or i ntoxication , and the patient’s ability to respond; in exceptional cases 
the count may oven exceed 100,000. The neutrophils are less mature than 
normal, or are altered by the toxamiia, so that many of tbe cell* have only 
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one or two lobe3 to their nuclei — a phenomenon described as the “ shift to 
the left.” In profound infections in which the patient’s resistance is over- 
come there may be no increase in the total number of white cells but a consider- 
able shift to the left is present ; this is a sign of very ill omen. When there 
is a considerable leucocytosis, as in pneumonia and scarlet fever, small 
numbers of myelocytes may appear in the peripheral blood. 

EOSINOPHILIA 

The function of the eosinophil cells iB not known, though it is suggested 
that they protect the body against the absorption of foreign proteins or of 
abnormal products of protein metabolism. Their number is increased by 
certain drugs, such as emetine, and also by feeding with whole liver. There is 
a rare condition of hereditary eosinophilia which sometimes manifests itself 
in different members of a family, and in which the normal proportion of eosino- 
phils and neutrophils is reversed ; in such cases infection is attended by a 
neutrophil leucocytosis and a temporary diminution of the eosinophilia. A 
constitutional tendency of the Bame kind is probably present in a number of 
individuals, and explains the high eosinophilia that may sometimes appear 
from trivial or unusual causes. In the symptomatic eosinophiliaB tabulated 
below it is rare for the total white count to be much increased, or for the 
eosinophils to exceed 20 per cent., but occasionally they may constitute over 
50 per cent, of a total white count of 80,000 to 100,000. The eosinophilB are 
usually increased in : 

1. Infestation by parasites, especially hydatid cysts, ancylostomiasis and 
trichiniasis. Loejjier’s syndrome, a condition in children in which transient 
pulmonary infiltrations are associated with blood eosinophilia, has been 
ascribed to the migration of larvae of ascaris lumbricoides through the lungs. 
Tropical Eosinophilia (Weingarten’s syndrome) is a very similar syndrome 
which haB been observed particularly in India and Ceylon, and in which 
eosinophilia is associated with asthma and bronchitis. The eosinophil count 
is of the order of 40 to 80 per cent. — or even higher. In some cases the 
symptoms have been ascribed to infestation of the bronchi and bronchioles 
by mites. Tropical eosinophilia responds extremely well to a course of 
injections of neoarsphenamine and I have seen an equally favourable result 
in a woman with eosinophilic bronchitis who had never been in the tropics. 

2. Convalescence from acute diseases ; they are diminished in the acute 
stage, except in caBeB of scarlatina in which there is a slight eosinophilia at 
the time of the eruption, and sometimes in acute rheumatism. 

3. Allergic states, such as asthma and hay fever. 

4. In many skin diseases. 

5. In Hodgkin’s disease in about one-quarter of the cases, but rarely to 
a high degree, in periarteritis nodosa, and in rare cases of malignant growths, 
more especially when the peritoneum is involved. 

6. In myeloid leukemia and erythreemia, 

Eosinophilia with Splenomegaly. 

Synonym. — Eosinophilic Leukaemia. 

This is an uncommon syndrome in which enlargement of the spleen iB 
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associated with persistent eoBinophilia ; the liver and the lymph-glands mav 
also be palpable. The total white count is usually between 10,(X>0and 25 000 
but it may exceed 60,000 cells per c.mm. ; eosinophils constitute from 20 to* 
80 per cent., the majority being mature and only a small fraction myelocytes. 
Antenna, if present, is of moderate degree. Post mortem the hyperplastic 
bone-marrow is seen to be filled with eosinophils in all stages of development. 
Eosinophil cells are present in the other organs, especially the spleen and the 
lymph-glands, but here they are mainly adult cells. Areas of hmmorrhage 
and fibrosis may be found in the spleen and the lungs, and granulomatous 
tumours have also been observed. The benign course of the disease in many 
instances, the absence of anasmia, and the small percentage of myelocyteB 
in the blood and tissues are arguments against regarding the condition as a 
true eosinophilic leuksemia . It is probably not a disease entity, but a syndrome 
of varied astiology. Some cases are examples of hereditary eoBinophilia in its 
severer form ; others are acquired on the basis of asthma and bronchitis, 
syphilis, malaria, hepatic cirrhosis, myeloid leukaemia, Hodgkin’s disease 
and other known causes ; and a few cases remain obscure. The prognosis 
is moderately good, but death may occur from intercurrent infection. Splenec- 
tomy is contra-indicated, as it aggravates the eosinophilia. Great improve- 
ment follows anti-syphilitic treatment in cases with a positive Wassermann 
reaction. 


LYMPHOCYTOSIS 

Little is known about the function of the lymphocytes, though they are 
believed to play an important part in the protection of the mucos® and the 
defence of the body from chronic disease. They are increased by exposure to 
ultra-violet light, and diminished by excessive X-radiation and by vitamin 
deficiency. Lymphocytes are more numerous in the blood of children than of 
adultB, constituting from 40 to 60 per cent, of a total count of 7000 to 9000 
white cells per c.mm., and their reactions to disease aie much greater in early 
life. There are few infections in childhood which may not now and again be 
associated with an extraordinarily high lymphocyte count. The lymphocytes 
are especially increased in whooping-cough, chicken-pox, small-pox, typhus, 
malaria, and most constantly in glandular fever (acute mononucleosis). In 
isolated instances of these various infections the lymphocytes may rise as 
high as 76 per cent, or more of a total count of 100,000 white cells per c.mm., 
and leukromia may be suspected. Usually the absence of anremia should 
quiet this suspicion. The lymphocytes are moderately increased in the Btage 
of healing of acute infections, and in tuberculosis which is progressing favour- 
ably. They are diminished in miliary tuberculosis and lesionB of the lymphoid 
tissues, such as glandular tuberculosis, Hodgkin’s disease, carcinoma and 
lymphosarcoma. 

MONOCYTOSIS 

The monocytes have only been differentiated from the lymphocytes m 
recent years, and not much is known about tbeir behaviour m disease. The) 
are increased during and after the crisis in acute infections, and also ui active 
tuberculosis, sympathetic ophthalmia and undulant fever, very mgn counts 
^occasionally obtained in miliary tuberculosis and infective endocarditis* 
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BASOPHILIA 

The basophils are moderatelyincreased in a number of diseases of the blood* 
forming organs, such as leukaemia, erythrsemia and acholuric jaundice. The 
increase of basophil cells in myeloid leukaemia is sometimes of diagnostic 
importance, as it may be the only abnormality present during a remission. 

LEUCOPENIA 

The strict meaning of the word “ leucopenia ” is a diminution in the total 
white cell count, but as the granulocytes are chiefly diminished in leucopenia, 
the word is often used to mean a diminutioninthe granulocytes. In the interests 
of accuracy it is better to use the terms granulocytopenia or neutropenia to indi- 
cate a diminu tion in the number of granulocytes or neutrophils respectively. 
While the majority of infections induce a leucocytosis, it is characteristic of 
certain diseases that the white count is normal or diminished. The most 
important infections in which there is leucopenia are the enteric fevers, un- 
dulant fever, influenza and measles. Leucopenia may also occur in septic 
infections when the resistance is overwhelmed by the severity of the infection ; 
it is nevertheless unusual for the white blood count to sink to the low levels 
characteristic of agranulocytosis, and a total white count below 2500 should 
arouse the suspicion of an underlying abnormality in the blood-forming 
organs. Leucopenia resulting from Beptic infections differs from agranulo- 
cytosis in the presence of septic foci, positive blood cultures, and at autopsy 
the septic type of splenitis. As might be expected, leucopenia occurs in 
cachectic and debilitated states and in diseases of the blood-forming organs 
in which the Ieucopoietic tissues are depressed. There is a temporary fall 
in the number of leucocytes in the peripheral blood in anaphylactic shock 
and similar conditions, owing to the collection of the cells in the internal 
organs. 

In the conditions already discussed the leucopenia is usually moderate 
in degree and produces no obvious clinical effects, the symptoms being those 
of the primary disorder. Leucopenia of a much more severe degree occurs in 
aplastic ansemia and leucopenic leukaamia. The bacteria which are constantly 
present on the surfaces of the body are then able to invade the tissues, and the 
trivial infections to which all of us are exposed take on a malignant character. 
The most common invaders are Vincent’s organisms, with the production 
of fetid ulceration in the mouth and throat or elsewhere. Lesions such as 
cancrum oris, noma and putrid sore throat rarely develop unless the white 
blood cells are depressed. Such extreme leucopenia is nearly always accom- 
panied by signs of damage to the other hsemopoietic tissues, such as ansemia 
and a tendency to bleed. The leucopenia is indeed only one manifestation of 
a general depression of marrow function. There are, however, cases in 
which the lesion is strictly confined to the white cells and the Ieucopoietic 
tissues, so that the red cells and platelets remain intact. It is to cases of this 
last type that the term agranulocytosis should strictly be confined, as they 
form a clinical entity with characteristic pathological changes, but the term 
is often loosely applied to any condition in which the white cell count is greatly 
depressed and necrotic ulceration is present. 
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Agranulocytosis 

AgranXcytic S Angina ligDant Neotropeaia : Primar 7 Granulocytopenia; 

Definition — A disease characterised pathologically by profound leuco- 
pema due to arrest in the development of the granulocytes, and clinically 
by an acute febrile illness, necrotic ulcerations and a high mortality. 1 

etiology.— The majority of cases are duo to an idiosyncratic reaction 
to drugs, especially amidopyrine, the sulphonamide drugs and the related 
thio-urea and thio-uraciJ. The effect is to arrest the maturation of myelo- 
blasts into myelocytes and polynuclear cells. Patients who have an idio- 
syncrasy to amidopyrine may become sensitive to the drug after taking quite 
a small quantity, and in the sensitised subject a dose as small as 0-2 g. may 
be followed by an abrupt diminution in the white cells and changes m the 
marrow. Agranulocytosis therefore occurs typically in patients who are 
taking amidopyrine in small doses or at long intervals. When a patient 
has taken a total of 50 g. amidopyrine with impunity (in divided doses of 
course) it becomes progressively less likely that he will become sensitive, 
though there can be no absolute surety of safety. The position with the 
sulphonamides is different. Agranulocytosis from the sulphonamide group 
rarely occurs until at least 30 g. of the drug has been taken. It is there- 
fore infrequent before the tenth day and is more likely to be found with 
second or later courses of treatment. Agranulocytic syndromes may also 
occur after most of the poisons mentioned under aplastic anajmia (p. 812), 
but they are rarely so clear-cut and tend to be complicated by anajmia and 
hiemorrhagc. Chronic and recurrent types of agranulocytosis are occasion- 
ally met with, especially in females, for which no explanation can be found. 
There is also a very rare disease, hypoleukia splenica or primary splenic 
granulocytopenic leucopenia, in which chronic agranulocytosis occurs in 
association with splenomegaly, without cirrhosis or drug and bacterial 
idiosyncrasies, and is completely relieved by splenectomy. 

Pathology. — Necrotic, ulcerative or gangrenous lesions are present, 
most constantly in the mouth and pharynx, but they may affect any part 
of the alimentary canal, the rectum and the vagina. (Edematous or brawny 
swellings may be present about the teeth, the neck, in the subcutaneous 
tissues, or elsewhere. The bone-marrow contains its normal complement 
of megakaryocytes, and erythropoicsis is normal, but granular leucocytes 
and myelocytes are absent ; in cases dying early, small islands of myeloblasts 
are seen, but in the later stages these too may disappear and the only white 
cells seen in the marrow are focal accumulations of lymphocytes. 

Symptoms.— -In cases due to amidopyrine, there is often a long history 
of mental or physical over-exertion, followed by chronic fatigue, loss of weight 
and vague pains in the limbs. If the blood is examined in this prodromal 
phase, leucopenia of moderate degree will be found. Acute symptoms arc 
often precipitated by dental extraction or an influenzal attack. The onset is 
abrupt, sometimes with rigors, and the patient complains of aching pains in the 
limbs and sore throat, and is rapidly prostrated The temperature is high. 
Tanging from 100° to 105° F. In the majority of cases ulcero-membranous 
lemons soon appear on the tonsils and gums, and the cervical glands may bo 
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enlarged, with surrounding brawny, induration. As already indicated, other 
mucous surfaces may be involved, and in rare cases the sole infective lesion 
may be a mild redness of the throat without any other tissue or blood infection. 
The patient is pale but not anaemic. The liver and the spleen may be palp- 
able, and jaundice is an occasional complication. As the disease advances 
the usual symptoms of a profound toxaemia appear. Examination of the 
blood at this stage shows a total white count below 2000, often only a few 
hundred cells per c.mm. ; the reduction affects especially the granulocytes, 
which may be diminished to about 5 per cent, or even completely absent. 

Diagnosis. — Cases arising in the course of another illness which has been 
treated by amidopyrine or one of the sulphonamides may be very difficult to 
recognise. The diagnosis depends chiefly on the history and the blood picture. 
Specific inquiry should be made as to the use of amidopyrine, which is con- 
tained in many analgesic and hypnotic preparations, and sulphonamides, 
which are now very extensively prescribed. I have seen several cases in 
which the amidopyrine hypothesis had been discarded, but further questions 
revealed the fact that the drug had indeed been used or was still being used. 
Aplastic anaemia and leukcemia can be excluded by the blood picture, as 
the red cells and platelets are not affected in agranulocytosis, and there are 
no primitive white cells such as appear in acute leukaemia. 

Course and Prognosis. — Spontaneous recovery from an acute attack 
may occur, but the mortality of untreated cases is about 75 per cent. In 
the fulminating type the patient succumbs in two or three days. In the 
usual acute type death or recovery occurs within a few weekB. In patients 
who have recovered from an acute attack and in cases where the disease has 
been recognised before the onset of acute symptoms, the leucocytes gradually 
return to a normal level if no more drug is taken ; it may be six months 
before the normal figure is reached. It is not known how long the patient 
remains sensitive to drugs capable of producing agranulocytosis but it may 
be for the rest of his life. One who has had agranulocytosis after amidopyrine, 
thio-urea or thio-uracil should never use these drugs again, but in the case of 
the sulphonamides, dcsensitisation may be attempted. 

Prophylactic. — No one should ever be given a prescription which allows 
amidopyrine to be taken without close medical supervision. If drugs of the 
sulphonamide group are given for more than a week, the blood should be 
examined at frequent intervals. The occurrence of drug fever 7 to 10 days 
after beginning sulphonamide treatment may herald the onset of agranulo- 
cytosis. Sudden deterioration in the condition of a patient who is being treated 
with amidopyrine or sulphonamide should always suggest a white blood cell 
count. The white cells should be examined at regular intervals when thyro- 
toxicosis is treated with thio-urea or thio-uracil. 

Treatment. — Treatment is disappointing ; hence the importance of 
careful supervision of patients who are taking drugs which may produce 
agranulocytosis. The remedy most commonly used is pentose nucleotide 
(pentnucleotide), 10 to 50 c.c of which are injected intramuscularly every 
day ; it often causes troublesome reactions, such as prcecordial distress, 
rigors and fever. Liver extract may be tried in a dosage of 4 to 5 c.c. intra- 
muscularly daily. Other remedies which have been used are neoarsphenamina 
injections, stimulating doses of X-rays to the bones, and transfusion, but 
there is no convincing evidence that they are efficacious. For local treat- 
27 
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ZhInrJ ! 1 ' 8 be sp l ayed ™ th a saturated solution of potassium 

chlorate, and ulcerated areas then swabbed with a solution of copper^ulphate 

10 grains to an ounce of water. Abscesses and areas of cellulitis shnnlrl 
drained but only essential surgery should be done. Penicillin should be ted 
whlch Ifc Wears likely to be effective. Sulphonamide drags 
may be used m cases which are not due to sensitisation to sulphonamide! 
General treatment suitable to an acute febrile illness should not be neglected 
In chrome cases in which there is leucopenia but no fever or infection a 
ten-day course of pentose nucleotide, 20 c.c. intramuscularly daily may be 
given once a month until the white count is stabilised at a normal level. A 
long holiday by the sea or in the mountains, away from crowded centres of 
infection is the ideal prescription. If this cannot be procured the effects of 
ultra-violet irradiation may be tried. The diet should be rich in vitamins and 
m punn foods. Teeth may be scaled and cleaned, and nasal sinuses treated 
by postural drainage, but dental extractions and the radical extirpation of 
septic foci should be postponed until the white count is stabilised at a normal 
level. 


LEUKEMIA 


Synonym. — Leukosis. 

Definition. — Leukaemia is a morbid condition characterised by wide- 
spread hyperplasia of the leucopoietic tissues, either myeloid or lymphatic, 
which is usually associated with qualitative and quantitative changes in the 
white cells of the circulating blood. 

/Etiology. — The aetiology is unknown, and the disease appears to occupy 
an intermediate position between the reaction to infections and noxious 
agencies on the one hand and the true neoplasms on the other. Leukaemia 
occurs in the lower animals also, and (like the sarcomata of these animals) 
it is sometimes transmissible by cell-free filtrates. In its more acute forms 
in man it often resembles an infection, and very similar changes in the blood 
and the blood-forming organs may sometimes be produced by infections and 
similar clearly apprehended agencies ; it is difficult, however, to reconcile 
the tumour-like growths which sometimes develop in leukaemia with a 
hypothesis of infection. It differs from the ordinary neoplasms in being 
a system-disease, and affecting the whole organ simultaneously. The neo- 
plastic hypothesis presents fewer difficulties, the diffuse character of the 
lesion being explained by the labile character of the leucopoietic tissues and 
being paralleled by the diffuse carcinomas of the breast and the cirrhotic liver. 
In experimental animals leukaemia has been induced by indole, benzole and 
tar, and in man it has been thought to be unduly frequent in those whose 
work exposes them to benzol, X-rays and radium. There is much similarity 
between leukemia and erythreemia, and at times the two diseases appea r to 
occur simultaneously, an erythro-leukmmia. Heredity is ™t taejn to ploy 
any part in the incidence of leukemia. In a few instances the disease ha 

followed injuries to the bones. . , , . * 

cLsiliLon.-Vfo might aspect to find forms of icuka,m.» corrmpond- 
ing to each of the different types of white blood cell, and class *7 them 
accordingly. In practice it is found that the only forms of leutemia which 
occur at ifl frequently are those which involve prcdommantly the neutrophils 
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and their precursors, or myeloid leukaemia, and those which involve the 
lymphocytes, or lymphatic leukaemia. Eosinophilic leukaemia has already, 
been discussed ; in exceptional cases of myeloid leukaemia basophil cells may 
predominate. Monocytic leukaemia has recently attracted much interest, 
but many cases so described are actually myeloblastic leukaemia, and in the 
majority, at any rate, myeloblasts or myelocytes as well as monocytes are 
present in the blood and tissues. In cases in which monocytes predominate, 
the leukaemia is usually acute or subacute, with fever, severe anaemia and 
necrotic mouth lesions, and a tendency to temporary remissions and aleuk- 
emic phases. In leukemia the immaturity of the cells is just as important 
as the type of cell present, and for clinical work the leukemias are therefore 
described as chronic myeloid leukemia, chronic lymphatic leukemia, and 
acute leukemia. Whichever strain of cells is affected, the disease breeds 
true, and the two groups of cells are never involved simultaneously. Con- 
fusion has sometimes arisen owing to the ease with which very immature 
cells of the myeloid series, the myeloblasts, can be mistaken for lymphocytes. 
In acute leukaemia the cells may be so very immature that it iB impossible to 
determine their origin, but the clinical features of acute lymphatic and acute 
myeloid leukaemia are identical. 

1. Chronic Myeloid Leukemia. 

Synonyms. — Myelocytic Leukaemia; Spleno- Medullary Leukaemia; 
Chronic Leukaemic Myelosis. 

Aitiology. — The disease is more common in males, who make up 60 per 
cent, of the cases. It is very rare before puberty, and more than half the 
cases begin between 30 and 50, the greatest incidence being between 35 and 45. 

Pathology. — The changes which are found in the body are almost 
confined to the haemopoietic organs. The bone-marrow is firm and fleshy, 
pale pink or grey in colour, rarely of a greenish hue. The predominant cell 
is the myelocyte, but there are also large numbers of myeloblasts and nucleated 
red cells. The spleen is usually enormously enlarged, but its outli n e is 
preserved ; its surface is smooth, its consistence firm, its colour on section 
a greyish-red, usually mottled with infarcts. Microscopically the Malpighian 
corpuscles are obliterated, and the pulp is filled with myeloid cells and re- 
sembles the bone-marrow. The liver is large, firm, and of a pale yellow tint, 
and its capillaries contain large numbers of myelocytes. The other organs 
may show anaemia, haemorrhages, and infiltration with myelocytes. 

Symptoms. — Early symptoms are easy fatigue, slight loss of weight and 
strength, and gastro-intestinal disturbances, but the patient may first com- 
plain of the enlargement of the abdomen due to the increasing size of the 
spleen. The antemia at this time is not marked, indeed the appearance is 
not seldom one of good health. Pain in the left side is sometimes felt, either 
as a result of the dragging weight of the enlarged spleen or from perisplenitis 
over an infarct. The average duration of symptoms before medical advice 
is Bought is about a year. Fever is commonly slight, and there aTe often 
long periods of normal temperature interrupted now and then by small 
rises of short duratipn to 101° F. or 103° F. The basal metabolic rate is 
increased. Tenderness is often present over the sternum, more marked 
during exacerbations of the disease. 
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On examination the striking feature is the size of the spleen. It oceuniM 
the greater part of the left side of the abdomen, often reaching to the iLc 
crest below the middle line at the umbilicus. It forms a hard smooth tumour 
with rounded edges, not tender to palpation and easily recognised bv the 
characteristic notches in the anterior margin. The size tends to vary in 
the course of the disease, often leading to false hopes as to the efficacy of 
treatment. Sudden enlargement is due to hmmorrhage or infarction, and 
marked diminution may occur with the approach of death. The liver is 
larger than normal, and smooth. The lymph-glands are rarely palpable, 
except sometimes near the end. Impairment of vision may occur from 
leucocytic accumulations or hsemorrhages in the retina, while involvement 
of the inner ear may lead to deafness and Meniere’s syndrome. 

In the later stages the ansemia becomes severe and cachexia develops. 
Ascites and oedema make their appearance, the heart weakens, and the patient 
becomes emaciated. Hemorrhage is frequent, but rarely lethal. Death 
occurs from exhaustion or from intercurrent infection. It should be noted 
that infection may produce a temporary improvement in the blood picture, 
but such a remission is often followed by an aggravation of the disease, 
which then pursues an acute and rapidly fatal course. Conversion of chronic 
into acute leuksemia may also happen spontaneously. 

The Blood . — The principal characteristics are progressive loss of haemo- 
globin and of red cells, and increase, frequently enormous, of the leucocytes. 
The white count ranges from 100, 1 000 to 1,000,000 cells per c.mm., values 
about 400,000 being most usual. Tbo increase is mainly composed of cells 
of the granulocyte series. The typical cell is the neutrophil myelocyte, 
which constitutes 20 to 40 per cent, of the total ; but the neutrophil, eosinophil 
and basophil polymorphonuclears are also increased, eosinophil and basophil 
myelocytes are present, and occasional myeloblasts are encountered. The 
aummia is of the orthochromic type, and as it becomes more severe, aniso- 
cytosis and polychromasia develop, and nucleated red cells appear in the 
blood. The platelets are normal or slightly increased at the beginning of the 
disease, but decrease in the terminal phase. . . 

Diagnosis. — This is usually made with ease from the characteristic 
blood picture and the great splenic enlargement, though difficnlty may 
arise when the white cells fall to normal or subnormal values as a result of 
treatment or a natural remission of the disease. In these circumstances 
the presence of immature white cells and of basophilia may indicate the 
correct diagnosis. Myeloid leukaemia usually runs true to type and rarely 
presents an aleukcemic phase. The differential diagnosis of chronic myc oi 
leukaemia and myelosclerosis may be very difficult but will rarely be of 

^(Lui^e^an™ Prognosis. — Chronic myeloid leukaemia is invariably fatal. 
The average duration of life is just over 3 yearn from the onset of the disease, 
or 2 years after coming under treatment. There is no evidence that treat- 
ment prolongs life, though it greatly increases the comfort of the patient. 
In any large 8 series exceptional cases are obsei nred in which Me ' » 
for IO to 20 years One of mv cases was under observation for 22 years from 
Ige 38^0 KeathSm bilateral hydronephrosis^ 
the disease seemed to be of a benign character, and thou^ JP 

splenic enlargement, the highest white count was only 3o,000, with 2G per 



CHRONIC LYMPHATIC LEUKAEMIA 


837 


cent, myelocytes. At the other extreme are subacute cases which shade 
indefinitely into acute leukaemia. The prognosis in an individual case will 
depend on the general condition of the patient and the presence or absence 
of cachexia, the degree of anaemia, and the height of the white count, very 
high and also very low values being unfavourable. Enlargement of lymph 
nodes and the appearance in the blood of large numbera of myeloblasts are 
each unfavourable signs. (See also under Treatment.) 

Treatment. — The treatment of chronic myeloid leukaemia is practically 
confined to the use of X-rays and arsenic. Both agents owe their reputation 
to their remarkable power of producing a temporary remission in the disease. 
The natural course of chronic myeloid leukaemia is steadily downhill, and 
during the latter half of the untreated disease the patient is confined to his 
bed, cachectic and miserable. After a course of treatment with X-rays or 
arsenic, the patient is restored to what he feels his normal condition. The 
spleen usually remains enlarged and the blood abnormal, but in rare cases 
the blood returns almost to normal and the spleen recedes beneath the costal 
margin. Such a remission lasts from a few months to a year, when repetition 
of the treatment again produces improvement, though not so complete as 
before. After a varied number of cycles treatment finally becomes ineffective, 
and a time arrives when despite all efforts the patient becomes steadily worse. 
The period of decline is usually swift, and m the majority of cases death 
occurs within four or five months of entering this final phase. Iron and to a 
less extent liver are valuable adjuvants to X-ray therapy. Radio-active 
sodium phosphate, prepared in the cyclotron, may sometimes be more con- 
venient in use than X-radiation but there is little evidence that it has improved 
the prognosis. Splenectomy is contra-indicated in leukemia, and leucotoxic 
drugs such as benzol and thorium-X are not without danger. 

2. Chronic Lymphatic Leukaemia. 

Synonym. — Chronic Lymphadenosis. 

Definition. — A chronic overgrowth of the lymphatic tissue throughout 
the body, accompanied by an increased number of lymphocytes in the blood. 

^Etiology. — The disease is one of middle and later life, and is hardly ever 
met in children. The average age of incidence is 55, over ten years later than 
chronic myeloid leuksemia. Males are affected about four times as often as 
females. The cause is not known. Chronic lymphatic leuksemia is much 
the rarest of the three main types of leuksemia, and it accounts for less than 
one-sixth of all the cases. 

Pathology. — Post mortem, the striking feature is the enlargement of 
the lymph-glands and other lymphoid tissues. The glands are seldom larger 
than a walnut, discrete, homogeneous, and pinkish-grey on seotion. The 
lymphoid tissue of the pharynx is hypertrophied, and lymphoid nodules 
may be present in the intestines, the kidneys and elsewhere. The liver and 
spleen are uniformly enlarged, the bone-marrow is hyperplastic, and grey or 
greyish-red in colour. 

Symptoms. — The disease may be present for months or years before the 
patient feels it necessary to consult a physician. Swelling of the glands is 
usually the first symptom to attract attention, or the patient may complain of 
increasing tiredness and loss of weight. Less frequently enlargement of the 
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^noticed, « enlarged glands and spleen are discovered by chance 
dtmng a rontme examination. In exceptional cases a tumour cxtirLted b? 

SnnT ee ° a i S f °^ nd . to , be a I / m P homa . and subsequent examination 0 f the 
blood reveals chrome lymphatic leukemia. Other early symptom? am 
itching eruptions of the skin, and impotence. ° 

In typical cases all the superficial lymph-glands ore enlarged. The 
enlargement is moderate and the glands are rarely so big as in Hodridn’s 
disease or Iympho-sarcoma. They are freely movable and not adherent to 
one another, moderately hard, and do not alter in consistence durin* the 
course of the disease. Spontaneous fluctuations in their size may occur! In 
atypical cases only one group of glands may be enlarged. The tonsils may 
be hypertrophied, the spleen is nearly always palpable, though it docs not 
often. extend more than a hand’s breadth below the costal margin, and the 
liver is enlarged. Tenderness of the sternum or of the long bones is unusual. 
Hyperplasia of the lymphoid tissue in various parts of the body may lead to 
the formation of tumours or other unusual symptoms. Nodular lesions, 
infiltrations and actual tumours may develop in the skin. Enlargement, of 
the thymus and the mediastinal lymph-glands may produce the signs of an 
intrathoracic tumour. Lymphomata may develop in the breast or other 
organs. The salivary and lachrymal glands may be symmetrically enlarged, 
producing one of the varieties of Mikulicz’s syndrome. 

The Blood . — The red cells and hiemoglobin are unaffected in the early 
stages, but, later, severe anaemia develops, with anisocytosis, polychromasia 
and nucleated red cells. The platelets are unaffected till the end, and 
hemorrhage is rare. The total white count is increased, usually to about 
200,000 cells per c.mm., but not to the high level seen in chronic myeloid 
leukaemia. Lymphocytes predominate and may constitute 95 to 99 per cent, 
of the white cells. The majority are small lymphocytes, though a few large 
lymphocytes are nearly always present. The nuclei may be more deeply 
indented than normal, and azur-granules are usually absent. The absolute 
number of polymorphs is unaltered, and no myelocytes are present. It is 
probable that the proliferation of lymphoid tissue in the glands and else- 
where may precede by some time the increase of lymphocytes in the blood 
stream. In rare cases the blood is normal when the patient first comes 
under observation, but, later, the characteristic picture develops {alcukamie 
leukaemia) ; or the total white count may not be increased, though there is 
a high percentage of lymphocytes ( leucopenic leukaemia). 

Diagnosis.— Only in the rare aleuksemic cases is diagnosis difficult. 
Points of importance arc the generalised enlargement of the lymph-glands, 
their uniform consistence and moderate size, and the enlargement of the 
liver and spleen. Biopsy of a gland or sternal puncture may assist. 

Prognosis. — The disease is invariably fatal. The average duration is 
3 jl yeare from the onset, or about 18 months after coming under treatment. 
A" few cases are more chronic, and exceptionally life may be prolonged for 
10 15 or 20 yeaTS. Death occurs from cachexia, hemorrhage, or most 
commonly from intercurrent infection, sepsis being a very dangerous com- 
plication. It is doubtful whether treatment greatly modifies the course of 

6 Treatment. — -X-rays should be applied to the lymph-glands if the enlarge- 
ment is troublesome. General irradiation or irradiation of the spleen is rarely 
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as effective as in chronic myeloid leukaemia ; it may be followed by depressing 
reactions and is often better avoided if the patient is maintaining a reasonable 
level of haemoglobin. The same statement is probably true of arsenic and 
radio-active phosphorus. On the other hand, in favourable cases blood 
transfusion may be followed by a fairly well sustained improvement. Ultra- 
violet radiation may be used for its tonic effect. 

3. Acute Leukemia.. 

Etiology. — Acute leukaemia is not a very rare disease, but many cases 
go unrecognised, because of the close simulation of other diseases and the 
difficulty of diagnosis without careful examination of the blood. It is more 
frequent in childhood and early adult life, but may affect any age. Males 
predominate in a ratio of about 2 to 1. 

Symptoms. — The onset is usually abrupt, and more than half the cases 
begin with symptoms regarded as a cold, influenza or bronchitis ; it is only 
when the infection fails to respond to treatment and the patient remains 
prostrated that a more serious disease is suspected. Other early symptoms 
are ulcerative stomatitis, or tonsillar enlargement with sore throat, and some 
cases first come under the physician’s care after a prolonged haemorrhage 
from tonsillectomy, dental extraction or some trifling operation, which has 
left the patient exsanguinated. The course of the disease varies from 
fulminating cases in which the patient succumbs within a week, through 
cases of average acuteness with a duration of less than 2 months, to subacute 
cases which shade indefinitely into chronic leukaemia. Usually the rapid 
development of anaemia, weakness and loss of weight soon compels the patient 
to take to his bed. He complains of sore throat, headache and pain in the 
bones. The temperature becomes high and purpuric manifestations set in, 
which aggravate the anaemia or bring the patient’s sufferings to an abrupt 
termination by loss of blood or cerebral haemorrhage. 

On examination the extreme pallor and the enlargement of the super- 
ficial lymph-glands, especially those in the neck, first attract attention. The 
pallor is most striking when there are in addition purpuric haemorrhages into 
the skin, varying in extent from a pinpoint to large patches which may break 
down and ulcerate. The size of the spleen varies ; usually it is easily palpable, 
but it may not be felt, or it may be greatly enlarged. The liver may be 
enlarged. The lungs may show bronchitis, broncho-pneumonia, or pleurisy, 
with or without effusion. Pericarditis and endocarditis may occur. The 
mind usually remains, clear to the end. Certain symptoms may be so 
prominent as to colour the whole clinical picture and give a special aspect to 
the disease. In the anginal type, there is necrotic ulceration of the tonsils or 
other areas of the buccopharyngeal mucous membrane, or bleeding from the 
gums, complicated by secondary infection. In the haemorrhagic type, 
purpura and haemorrhages are the predominant features, and the disease may 
be mistaken for purpura haemorrhagica. There may be haemorrhage from 
any of the mucosae, and in one of my cases there was so much blood in the 
urine that firm clots formed in both pelves and ureters, leading to death from 
suppression of urine. Disturbances of vision or deafness may result from 
haemorrhage into the retina or the labyrinth. The fever and slight spleno- 
megaly may be suggestive of some systemic infection, and there may be 
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Iencopenia and an eruption resembling the rose Bpots of typhoid fever Bom. 
pams may sog^st the diagnosis of acute rheumatism 3 them mar c«a 
be serous effusion into the joints. 7 cven 

In the more subacute forms of the disease, tumours mav develop in 
various parts of the body. They arc composed of undifferentiated white 
cells and infiltrate the surrounding tissues like a malignant growth Plum- 

??l° Ft? n °-? uI “. a PP ea , r . in the sldn « ^ the gastro-intwtinal tract, in 
the latter situation leading to vomiting or profuse diarrhoea, often blood- 
stained in character, or to intussusception of the bowel. In the abdomen 
° r ^ me “ asfcmum } ar S e growths may develop from the lymph nodes 
or the thymns, compressing and infiltrating the adjacent structures. Tumoure 
of the bones have been distinguished by the special title of chloroma, owing 
to the greenish colour sometimes seen in the freshly cut surface' of the 
growth. They have a predilection for the subperio 3 teum of the orbit, and 
cause headache, deformity of the temporal and frontal bones, exophthalmos, 
proptosis, papilloedema and swelling of the veins of the head, neck and 
face. They may, however, occur in other parts of the skeleton, and some- 
times seem to arise within the bone, which is expanded over them in a 
brittle shell. The spinal meninges may be invaded, with consequent trans- 
verse myelitis, while infiltration of the nerve roots leads to peripheral nerve 
palsies. It is a curious feature of these neoplastic phenomena that they 
often begin with a very atypical blood picture, the total white count not 
being greatly increased and in rare cases the differential count being normal 
at the onset, though the typical blood picture of leukicmia appeara later. 

Haematology and Pathology. — The outstanding feature of the blood 
in acute leukaemia is the presence of a large number of mononuclear cells 
of a primitive type, except in rare cases of acute lymphatic leuktomia in 
which, the predominant cells may be typical lymphocytes. In some- 
thing like 90 per cent, of all cases of acute leukaemia these primitive cells 
belong to the myeloid series, the majority being myeloblasts. They are 
usually larger than the normal white cells ; their nucleus, which is round 
or oval, consists of a pale-staining chromatin reticulum in which 4 or 5 
nucleoli may be distinguished ; the deep blue cytoplasm contains no granules. 
Careful staining often reveals some cells with a few myelocyte granules, 
and a larger or smaller number of typical myelocytes may be present, especi- 
ally in the more chronic cases. The total white count is rarely high in the 
early stages of the disease, usually not exceeding 25,000 to 30,000 per c.mm., 
but as a rule there is a rapid rise to 100,000 or more before the termination. 
Primitive cells constitute 90 per cent, or more of the white blood cells. Some- 
times the total number of white cells is diminished and the count mny be 
below 1000, the majority of the cells being myeloblasts. Such leucopcnic 
cases are very prone to necrotic ulcerations and infectious complications. 
Much more rarely both the total and the differential white count ctc normal 
at the onset of the disease, as if the morbid process had not yet invaded 
the blood stream— aleukccmic leukemia. Tho overgrowth of the primitive 
white cells in the marrow and the hemorrhages soon load to a profound 
anemia, usually of an aplastic or hypochromic type. In very exceptional 
cases numerous normoblasts and macroblasts appear in .the. blood stream, 
there may be frank megalocytosis, van den Bcrgh s reaction is positive, ana 
at post-mortem excess of iron pigment may be found m the liver and spleen. 
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The number of platelets is diminished in almost all cases, and sooner or later 
this is reflected in the haemorrhagic character of the disease. The bleeding- 
time is prolonged, the tourniquet test is positive, and the clot may not 
retract well. 

The post-mortem findings vary only slightly from those of chronic 
leukaemia. There is diffuse hyperplasia of the leucopoietic tissues in 
the marrow, lymph-glands and spleen, and all the tissues are infiltrated 
with myeloblasts, which may form nodules or tumour-like masses in 
various situations. Terminal haemorrhagic and infectious lesions are rarely 
absent. 

Diagnosis. — Acute leukaemia may simulate a number of diseases, among 
which may be mentioned the severe systemic infections, septic or diphtheritic 
inflammation of the mouth and throat, scurvy and the haemorrhagic diseases, 
malignant disease or tumours of bone. Usually the blood picture will be 
decisive, but the possibility of agranulocytosis or of septic infection should 
be remembered in cases in which only a few immature white cells are present 
in the blood. Glandular fever may cause confusion in the early stages, 
but the benign course and the absence of anaemia and haemorrhages will 
Boon differentiate it from leukaemia ; in doubtful cases the heterophil antibody 
reaction, a serological test which is positive in glandular fever and negative 
in leukaemia, may be employed. The blood picture in acute leukaemia is 
sometimes suggestive of pernicious anaemia, but the other symptoms of that 
disease and its favourable response to liver are absent. In difficult cases 
examination of a bone-marrow smear obtained by sternal puncture may be 
decisive. 

Prognosis and Treatment. — Few diseases are more tragic than acute 
leukaemia, as it iB invariably fatal and it bo often affects lives which seemed 
full of promise. Onset at an early age, high fever and great immaturity of 
white cells, all point to a speedy fatal issue. Death often comes by inter- 
current infection, especially in the leucopenic cases, or as a result of 
haemorrhage. Rarely the disease may pass into a subacute or chronic form, 
and death be postponed for a year or longer. Treatment is mainly directed 
to checking infection, especially about the mouth and throat, and preventing 
haemorrhage. Intravenous injections of neoarsphenamine may cause the 
necrotic ulcerations to heal, and they may also be swabbed with a paint of 
equal parts of Fowler’s solution, tincture of ipecacuanha and glycerin. Blood 
transfusion may bring the patient into a suitable condition for X-ray treat- 
ment, which is otherwise contra-indicated by the low number of normal poly- 
morphonuclear cells, but any improvement is usually evanescent and it rarely 
does more than protract a painful situation. 


THE HEMORRHAGIC DISEASES 

The haemorrhagic diseases may be arbitrarily classified into those which 
are due to defective coagulation of the blood and those in which the blood 
clots normally. According to the theory of blood coagulation most widely 
held at the present time, a ferment precursor prothrombin is converted into 
thrombin in the presence of calcium and tissue derivatives (thrombokinase 
or thromboplastin). The thrombin then reacts with the fibrinogen of the 
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P Jp“?V? P r ° duce fib ™- I* « doubtful whether the clotting process is ever 
affected by shortage of calcium. Deficiency of fibrinogen his been observed 
as an excessively rare congenital abnormality— -fibrinopmia. The onlr 
two important conditions m which coagulation is impaired are hypopro- 
thrombinanma and haemophilia. Prothrombin is formed in the liver under 
the influence of the fat-soluble vitamin K. Prothrombin deficiency may 
therefore occur under the following conditions : 1 

(i) In the newly-born {melcena neonatorum). The factors here are the 
Miall amount of prothrombin in the blood at birth, deficient intake of vitamin 
K in the first few days of life and absence of saprophytic bacterial activity 
in the intestine — bacteria synthesise vitamin K. 

(h) Deficient intake of vitamin K in states of extreme malnutrition. 

(iii) Deficient absorption of vitamin K in intestinal diseases and fatty 
diarrhoea, as in obstructive jaundice, cceliac disease and sprue. 

(iv) Deficient utilisation of vitamin K when the liver parenchyma is 
diseased. 

Hypoprothrombinmmia is recognised by the fact that the blood docs not 
coagulate normally even in the presence of an excess of thrombokinase. It 
can be prevented or treated by the administration of vitamin K. This can 
be given by mouth, together with bile salts to ensure its absorption, but the 
effect is more rapid and certain if it is given parenteral iy in a dosage of 5 to 
10 mg. a day, in the form either of the synthetic vitamin Menapbtbone, B.P., 
which is dissolved in oil and injected intramuscularly, or one of the water- 
soluble compounds such as Menaphthone Sodium Bisulphite, U.S.P., which 
can be injected subcutaneously or intravenously. In haemophilia the blood 
coagulates normally on the addition of thrombolrinase, and the disease is 
therefore probably due to inadequate release of thrombokinase. 


1. PURPURA 

Tn the narrow sense purpura refers merely to the occurrence of bleeding 
in the skin in the form of petechia?, macules or larger areas. In the wider 
sense it connotes a group of diseases which are characterised not only by 
these cutaneous lesions but also by bleeding from the mucosa? and internally. 
Purpura is often classified into thrombocytopenic and non-thrombocytopenic 
forms, but there is so much overlap between these two that the distinction 
often falls to the ground. Haemostasis appears normally to occur in two stages, 
first, contraction of the damaged vessel, and second, occlusion by thrombosis. 
In all the purpuras, whether thrombocytopenic or non-tbrombocytopenic, 
the first stage of haemostasis appears to be at fault, the capillaries do not 
retract properly when they are injured and the bleeding time is prolonged. 
In haemophilia the second stage is at fault and though hemostasis begins 
normally, bleeding recurs after a short interval. . . 

The blood platelets.- The platelets are the third formed element m the 
circulating blood. They are spherical or oval, non-nuclMteddisH^tban 
average diameter of 2 to 3 microns, and with a hyaline ^P 1 tfSto 

tains numerous granules. The average number of platelets isfrom2o0^m to 
450,000 per cm, but there are great variations in health and according to 
the method of estimation employed. The platelets arc believed to be 
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produced by the megakaryocytes in the bone-marrow, and after a brief life of 
a few days they are phagocyted by the cells of the reticulo-endothelial system. 
Large numbers of platelets are present in the spleen, but it is not certain 
whether they are held there in reserve or in process of destruction. The 
platelets play an important part in the arrest of haemorrhage, sealing wounds 
in the endothelial lining of the vessels, promoting the coagulation of the blood 
and securing the firm adhesion of the clot. Purpuric symptoms commonly 
appear when the blood platelets fall below 40,000 per c.mm. The following 
signs may also be observed in thromobocytopenic purpura : 1. The platelets 
are very variable in size and shape, and giant platelets may be present. 
2. The blood clots in the normal time, but the clot does not retract and 
express the serum as rapidly and completely as in health. 3. The bleeding 
time is greatly increased. If the blood from a sharp prick in the finger is 
soaked off with a filter paper without pressure every 30 seconds, bleeding 
normally ceases in one to two and a half minutes, but if the platelets are 
defective it may be prolonged even to an hour or more. 4. The capillaries 
are more fragile than norma!. The sphygmomanometer is applied to the 
upper arm and the pressure is maintained midway between the systolic and 
diastolic level for five minutes. When the platelets are defective, a coarse 
purpuric rash may appear on the lower arm. 

The endothelium . — A haemorrhagic tendency due to a pure endothelial 
lesion is characteristic of scurvy, in which the plasma and the platelets are 
normal but the fragility of the capillaries is much increased. The same is 
true of the purpura of old age and nervous purpuras, such as stigmatisation. 
The haemorrhagic states present in uraemia and other cachectic conditions are 
probably due to endothelial damage. When haemorrhagic states are due to 
lesions of the capillaries, plasma may also pass through the endothelial lining, 
producing wheals, local oedema of the tissues and urticaria, and the purpuric 
areas may be elevated above the surrounding skin. 


2. SYMPTOMATIC HEMORRHAGIC STATES 

Acquired haemorrhagic states due to defective coagulation of the blood 
have already been discussed and it has been pointed out that the most im- 
portant of them are due to defiency of prothrombin. Haemorrhagic tendencies 
in which the blood coagulation is normal may develop in a heterogeneous 
collection of diseases, and it is difficult to present the subject at all formally. 

1. The most important group is constituted by the infectious diseases. 
Purpura and a haemorrhagic tendency have been observed in infections with 
the pyogenic cocci, scarlatina, chicken-pox, diphtheria, the enteric fevers, 
typhus, malaria and gonococcal and meningococcal septicaemia. They have 
also been observed in chronic septic infections, such as focal sepsis and malig- 
nant endocarditis, and in tuberculosis, especially the miliary form. In all 
such conditions we have reason to believe that the endothelial lining of the 
vessels is damaged. The platelet count varieB from case to case. It may be 
increased, and then thrombosis may develop in the midst of haemorrhagic 
manifestations ; it may be normal ; or it may be diminished, when the 
haemorrhagic tendency may be very severe, such cases being known as 
purpura fmminans. In typical cases the platelets are diminished during the 
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. f ** pen , 0 f. °f J*® dInes3 > but increase in convalescence and afterwards fall 
Trea l tm ?^ t , sbould b e directed to the primary maladr 
and the haemorrhages should be controlled by local measures, supported 'if 
necessary by transfusions. J1U 11 

2. A second group of symptomatic hemorrhagic states is constituted bv 
chronic nutritional disturbances and cachexias, of which chronic nephritis is 
an example. Malignant disease of the stomach is occasionally complicated 
by purpura hemorrhagica ; in the cases I have seen there was extreme 
thrombocytopenia. 

3. A third group is produced by organic and inorganic poisons, such as 
the sulphonamides, arsenicals and gold preparations. Here there may be 
both endothelial damage and thrombocytopenia. 

4. A_ fourth group is associated with chronic splenomegaly, such as occurs 
in splenic anaemia and Gaucher’s disease. Here there is thrombocytopenia, 
which is usually relieved by splenectomy. 

5. A fifth group is the result of diseases of the blood-forming organs. The 
proliferation in the bone-marrow of the mcgaloblasts in pcmiciouB anaemia, 
or of the immature white cells in leukaemia, may cause a pressure atrophy 
of the megakaryocytes and consequent thrombocytopenia. The same effect 
may be due to other tumour-like lesions of the bone-marrow. 

Aplastic anosmia requires special mention. In discussing this disease I 
have already described cases in which the red cells are predominantly affected 
(aplastic anaemia), and others in which the white cells are predominantly 
affected (agranulocytosis). Cases also occur in which the platelets are chiefly 
affected, and they are known as malignant thrombocytopenia, ox aleukia 
hemorrhagica. The term “ aleukia hemorrhagica " is unnecessary, but it 
stresses the leucopenia, which is nearly alwayB present in these cases. The 
disease should be recognised by its acute and rapidly fatal course and by 
the absence of any signs of regeneration in the white cells or the red cells. 
The spleen is not enlarged, and splenectomy iB useless. Treatment should 
be directed to keeping the patient alive by transfusions in the hope that the 
bone-marrow may recover its functions. 

Treatment. — General and local measures of value in all forms of hemor- 
rhagic tendency may conveniently be discussed here. The only reliable general 
remedy is the transfusion of fresh human blood. Liver is of value in pernicious 
anaemia only, vitamin C in scurvy and vitamin K in prothrombin deficiency— 
they are not general haemostatics. Vitamin P has little or no definable clinical 
action. For local treatment a purified thrombin or snake venom may be used. 
Purified thrombin can be applied either as a powder or w solution but it is 
not yet commercially available in this country. The 
viper (1 in 10,000 solution) or of the Australian tiger snake (1 in o000 solution) 
has been chiefly used. Loose clot is washed away from the bleeding point 
with hot water, and tampons or other appropriate dressings soaked in the 
venom solution are then applied. With the use of snake venom it is now 
possible to repair wounds which would previously have been fatal Heat » 
a valuable agent for checking hemorrhage and may be a PP ll 5 da ^i t ' 

(42° C.) or better, especially in hemorrhage from an mocce-ible cavit), as a 

stream of hot air. 
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3. MELJSNA NEONATORUM 

Synonym. — Hsemorrhagic Disease of the Newly-born. 

./Etiology and Pathology. — The blood is cytologically normal and the 
condition is essentially due to hypoprothrombinsemia. Both the bleeding 
time and the clotting time may be greatly prolonged. The incidence has been 
placed as high as 1 per cent, of all births, male and female. Heredity Beems 
to play no part. In some cases acute gastric and duodenal ulcers have been 
found at autopsy, but it is more probable that these represent necrosed areas 
from submucous hemorrhages than that they are the cause of the bleeding. 

Symptoms. — The bleeding is spontaneous, commencing at any time in the 
first week or two of life, most commonly on the third or fourth day. The 
bowel is the usual site of hsemorrhage, but blood may also ooze from the 
mouth, nose and urinary tract, or be eztravasated into the viscera or the 
cavities of the body. If the disease is not immediately treated, death from 
hsemorrhage and shock soon occurs. 

Diagnosis. — This can be confirmed if necessary by estimating the pro- 
thrombin time. Haemorrhagic states may occur in the new-born as a result of 
sepsis, syphilis, thrombocytopenia and other blood dyscrasias, but all are 
rare. 

Prognosis and Treatment. — The prognosis depends on the promptitude 
of the treatment and the amount of blood already lost. Haemorrhagic disease 
can be prevented by giving the mother 25 mg. menaphthone or 50 mg. 
acetomenaphthone at the beginning of labour ; or by giving the baby 5 mg. 
of menaphthone as soon as possible after birth. If the baby is not seen until 
the disease has developed, an immediate transfusion of fresh blood should be 
given, or if this is difficult, 10 to 15 c.c. of fresh blood may be injected sub- 
cutaneously without typing. At the same time 5 mg. menaphthone in oil 
may be injected intramuscularly or 2 mg. menaphthone sodium bisulphite 
subcutaneously. During treatment the infant is kept as quiet as possible 
and not lifted from the cot. He can be fed by a bottle or spoon with breast 
milk, or if necessary, with an artificial food. 


4. ESSENTIAL THROMBOCYTOPENIA 

Synonyms. — Idiopathic Purpura Hsemorrhagica ; Hsemogenia ; Morbus 
Maculosus Hasmorrhagicus of Werlhof. 

Definition. — A disease characterised by multiple haemorrhages in the 
skin or from the mucous membranes, a reduced platelet count, a prolonged 
bleeding tame, but a normal coagulation time. 

/Etiology and Pathology.— Some 40 per cent, of the cases occur before 
puberty and at this age the sex incidence is equal. After puberty females 
preponderate in the proportion of 5 to 1. Endocrine factors are also sug- 
gested by the exacerbation by menstruation and pregnancy and by the unduly 
frequent co-existence with thyrotoxicosis. A few cases have been traced 
to idiosyncrasy for certain foods, such as milk, and for certain drugs, such as 
quinine or sedormid. Ingestion of the offending food or drug is followed 
within a few hours by the onset of thrombocytopenia and purpura. Another 
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TZXvT* 5 -' occurri °g fr ° ra on . e > three reel's after an infection each 
as tonsillitis, is suggestive of sensitisation to the infecting organism or its 
products. A small group is associated with malignant disease, particularly 
me tastases in the bone-marrow. The majority remain unexplained. The 
bone-marrow contains rather more than its normal complement of meaa- 
karyoblasts and megakaryocytes, and this is suggestive of an arrest ofmatura- 
non of the platelets comparable with the arrest of maturation of the megalo- 
blasts in Addison's amemia and of the leucocytes in agranulocytosis. The 
spleen shows no pathognomonic changes. 

Symptoms. — An acute and a chronic form are described. The acute 
form is uncommon. It begins suddenly and without warning, though some- 
times there is a history of an acute infection a couple of weeks before. There 
is no pyrexia and the spleen is not palpable. Purpuric patches appear in 
the skua, of variable size and of irregular distribution. There is no erythema 
or whealing. Haemorrhages occur from any of the mucosae, the nose and 
mouth, the alimentary canal and the urogenital tract. The slightest injury 
gives rise to excessive bleeding, or the formation of large hsematomata. The 
bleeding time is greatly prolonged, and the tourniquet test is positive. Ex- 
amination of the blood reveals a thrombocytopenia, platelets being perhaps 
completely absent ; there is usually a slight leucocytosis, and immature red 
cells and even normoblasts may be poured out to combat the anaemia. 
In favourable cases recovery occurs in a few days or at most a few weeks, 
and the platelet count returns to normal. This may be the only attack, but 
in other patients a recurrence months or years later reveals that the disease is 
present in a relapsing form. In a second group the acute attack merely 
marks the onset of a chronic form of the disease and treatment by splenectomy 
ultimately becomes necessary. Finally there are very acute cases with severe 
bleeding and rapid development of anaemia, in which death occurs in spite 
of splenectomy. 

The chronic form of the disease, which accounts for 75 per cent, of the 
cases, may be of a continuous or of a relapsing type. In many cases the 
disease first manifests itself in childhood. In the continuous type there is 
persistent thrombocytopenia, with exacerbations of symptoms due to fluctua- 
tions of the platelets above and below the critical level of about 40,000 per 
c.mm., or to the effects of trauma or intercurrent infection. In the relapsing 
type there are long intervals of freedom during which the platelet count jb 
quite normal. There may be persistent purpura, especially on the legs, or 
.1 i J TT) fl XT rnmnlfitelv absent. IhC 
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may suffer from hsmatemeses, another from htematunft, another from 

* t • 

mC Diagnosis. —The diagnosis depends on the thrombocytopenia and the 
associated symptoms of platelet shortage, but it should be rememberedtbat 
the platelets may be normal in the free intervals. For differential diagnosis 
the section on symptomatic htcmorrhagic states should be consulted . the 
absence of toxmmia and of joint pains is an important J'^ncefromthcse 
conditions and also from Henoch’s purpura. Acute leakrcm a i is an > ’BP” 1 **”* 
cause of purpura haemorrbagica, which should be exclu e } 
vrhite blood count. Most difficulty will be experienced m distinguishing 
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the acute form of essential thrombocytopenia from the malignant purpura 
of aplasia of the bone-marrow. In malignant thrombocytopenia there is usually 
leucopenia' and no sign of regeneration of red cells. In the chronic form of 
essential thrombocytopenia it is rather easy to overlook the possibility of a 
hajmorrhagic disease altogether, especially when there is no purpura and the 
bleeding is always from one organ. On this account this diagnosis should 
always be considered in cases of symptomless hematuria, or hematemesis, 
or the like, or ill-advised operations may be performed. 

Prognosis. — Death may occur in the acute attacks, or irretrievable 
damage be done, as by hemorrhage into the vitreous humour of the eye or 
into the central nervous system. In childhood the disease tends to be self- 
limited and spontaneous recovery commonly occurs. After puberty the 
outlook is less hopeful, spontaneous recovery is infrequentand a total mortality 
of 40 per cent, has been reported. 

Treatment. — The remarkable alleviation of the symptoms by splenectomy 
is very mysterious. The operation was introduced on the theory that the 
spleen was destroying an excessive number of platelets, but there are many 
facts which cannot be adapted to this theory. The bleeding may cease im- 
mediately the pedicle of the spleen has been tied, and before the platelets 
have had time to increase. The operation is usually followed by a great rise in 
the platelet count, but later the platelets may fall to subnormal levels without 
the recurrence of haemorrhage. Operation should rarely be performed in acute 
cases, as the majority recover from this phase on medical treatment and those 
that do not are usually of a type that is not likely to benefit from splenectomy. 
It is a good working rule to rely on transfusion and general treatment for at 
least a fortnight before having recourse to splenectomy. In the chronic 
cases the mortality of splenectomy has fallen to 7 per cent. ; of those who 
survive the operation the immediate results are 85 per cent, cured, 10 per 
cent, improved and 5 per cent, not improved. Experience has nevertheless 
shown that splenectomy does not eradicate the cause of the disease, for after 
an interval of months or years the symptoms recur in about half the patients, 
though as a rule they are much less troublesome than before the operation. 
Operation should therefore be restricted to patients in whom the disease is 
really disabling or is subject to acute exacerbations. Operation should not 
be performed in patients with a family history of purpura hsemorrhagica. 
General treatment is on the lines already described (p. 844). Septic foci 
should be removed and efforts made to exclude sensitisation to foods or drugs. 
The results of X-ray treatment are at present discordant, but there is some 
evidence that remissions may be induced by irradiation of the spleen or the 
bones, and this treatment is worthy of further trial. 

5. HENOCH’S PURPURA 

Synonyms. — Anaphylactoid Purpura; Haemorrhagic Capillary Toxicosis; 
Toxic Purpura. v 

Definition. — Although the term Henoch’s purpura is sometimes 
restricted to cases characterised by purpura, colic and gastro-intestinal 
lesions, it is profitable to extend it to a group of non-thrombocvtopenic 
purpuras, which are of obscure origin, and which may be accompanied by 
urticaria, oedema, swollen joints and various visceral manifestations. For 
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this reason the milder cases which are known as purpura simplex and also 
rheU3 ? at *, c . a w arthritic purpura of Schoenlein am considered 
under this same heading, for all appear to be manifestations of the same 
pathological state. 

/Etiology and Pathology.-The disease is related to allergic con- 
ditions, such as erythema multiforme, erythema nodosum, angioneurotic 
oedema and serum sickness. The lesions probably result from an abnormal 
permeability of the capillaries, which allow plasma and blood to escape 
through their walls. The sensitising agent is not always the same. In some 
instances it is the streptococcus, the attack following a sore throat, or per- 
sisting until a septic focus is drained. In other instances sensitisation to 
foods has been demonstrated, and the disease has been cured by removing 
them from the diet. 

Symptoms. — The attack is usually preceded by symptoms of general 
bodily disturbance, such as headache, malaise, loss of appetite, and a rise of 
temperature. In the mildest cases (purpura simplex) a fine purpuric eruption 
appears, often affecting the limbs rather symmetrically, and with a special 
tendency to develop round the hair follicles. In severe cases there may be 
extensive, irregularly distributed ecchymoses, and there is much oedema of 
the face. Wheals and pemphigoid lesions may devolop, and careful examina- 
tion will often show that the purpura is not a pure htomorrhage, but that it is 
raised or surrounded by a zone of erythema. Successive crops of purpura 
appear. Bleeding is not necessarily confined to the skin, but may bo sub- 
periosteal, intramuscular or intravisceral. Joint pains nro rarely absent, 
though tbe joints are seldom much swollen, and there may also bo myalgia 
or neuralgia. The gastro-intestinal symptoms take the form of colic, biliouB 
vomiting, and diarrhoea, with blood-mixed Btools. The abdominal wall 
may be rigid, and it may be difficult to differentiate the lesion from an intus- 
susception, which may indeed occur from invagination of a piece of intestine 
whose walls have been stiffened by the exudation of serum and blood. Similar 
lesions occur in tbe urinary tract, but extensive haemorrhage from the mucosie 
is rare. The spleen may be palpable and the urine may contain albumin, 
blood cells and casts. In rare instances death has occurred from cerebral 
convulsions, suggestive of acute uraemia ; nephritis is, indeed, the most 

imP Thf bloodTs P nomall 'save for a slight anmmia or a mild loucocytosis. The 
platelets are normal or only slightly diminished, and the coagulation and 
bleeding times are normal. The tourniquet test may be positive, but m 
general there is little tendency to spontaneous or excessive externa bleeding, 
Ld tbe mucosal hemorrhages are small and attributable to ooang from areas 

°* IcSosiL— ThfSsease is not sharply divided from the symptomatic 
purpuras. It should, however, be clearly differentiated from essential 
thrombocytopenia and similar blood disorders by the abscnccofsiKicific 
changes in the blood, and tbe presence of signs of toxamua and increased 
capillary permeability. Cases with intestinal lesions may closely simulate 
SssSepS and they may occasionally be complicated by intussusception 

01 Prognosis.— The’ disease tends to spontaneous recovcry nfter an ill- 
s of a fow weeks. Chronic and relapsing cases occur which arc very 


ness 
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troublesome, though rarely dangerous. The prognosis is good, except for 
complications, such as nephritis and intestinal obstruction. 

Treatment. — Treatment shbuld be Symptomatic and conservative. 
Incautious attempts at desensitisation may aggravate the disease. Splen- 
ectomy is not indicated. In view of the risk of renal damage the patient 
should be at rest, the diet should be lacto-vegetarian, and the urine Bhould 
be kept alkaline. No further treatment is necessary in the majority of cases. 
Chronic cases should be investigated for persistent infection, foci of sepsis, or 
evidence of protein sensitisation. Large doses of calcium are frequently 
prescribed, but it is doubtful if they have any value. Non-specific desensi- 
tisation may be attempted by subcutaneous injections of horse-serum, ID to 
20 c.c. daily till improvement begins, or by minute doses of tuberculin. 

6. HEREDITARY HEMORRHAGIC STATES 

As case histories are more carefully analysed, we are discovering that 
there are many instances of hereditary hemorrhagic tendency which differ 
in pathology from haemophilia, a disease which has obtained an exaggerated 
importance because of its prevalence in the royal households of Europe. 
Further experience may show that the symptoms and the mode of inheritance 
differ considerably in different family groups of bleeders. A practitioner 
faced with a case which does not square with the classical description of 
haemophilia will do well to prepare a careful pedigree and submit the data to 
an expert hsematolOgist or eugenist, for these diseases can rarely be cured 
and patients are often anxious for advice whereby their transmission can be 
prevented. In the present state of knowledge we can distinguish the following 
hereditary tendencies to bleed : 

(a) Classical haemophilia (p. 850). 

(b) Haemophilia not uncommonly occurs sporadically, in the absence of 
a family history. Some of theBe Cases are examples of haemophilia arising 
de novo as a spontaneous mutation ; others are compatible with the trans- 
mission of the geiie from a remote ancestor, for by the laws of chance there 
are bound to be some families where the males have escaped inheritance of 
the defect for several generations and yet it remains latent in the females. 

(c) Haemophilia may be atypical in affecting males as well as females, or 
in combining the features of haemophilia and hereditary haemorrhagic purpura. 
Both these variants of haemophilia are so uncommon that an error of diagnosis 
should be suspected. 

(d) Hefeditary fibrinopenia is exceptionally tare. 

(e) Hereditary haemorrhagic states in which the coagulation of the blood 
is normal but the bleeding time is prolonged are by no means infrequent. 
These states are variously known as hereditary purpura haemorrhagica ; 
constitutional haemogenia ; thrombasthenia of GlanzmanU ; thrombopathia 
of Willebrand-JuTgens ; and hereditary pseudo-haemophilia. They bear a 
closer affinity to purpura haemotrhagiCa than haemophilia, and in some 
families the platelets are reduced. Nevertheless, the patients may suffer 
from haemarthrosis. The Condition may be transmitted direct from one 
generation to Another, and it often affects females mote severely than males. 
Sporadic cases occur. Splenectomy has no influence on the disease. 

(/) Haemorrhagic states apparently hereditary in origin occasionally 
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occur in which no abnormality can be detected in the blood or ves-cls bv 
thfwSw^ ° f mvestl ? + at ? on * Clinically they bear most resemblance to 
? UiP w a8 % Ii; 18 alwa / S W1Se t0 take 6eriou % the statement 
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(a) Hemophilia 

Definition. A hereditary disease of males, characterised by a tendency 
to uncontrollable haemorrhage and a great prolongation of the coagulation 
time. 

J. Etiology . — The disease is inherited by the law of Nasse, according to 
which it is transmitted only by females and manifested only by males. In 
Mendelian terminology it is a sex-linked recessive ; theoretically it might be 
expected to occur in females in the proportion of 1 to 200 affected males, but 
it is doubtful whether it ever does in practice. 

Pathology. — In contrast to prothrombin deficiency, the blood in Juemo- 
philia clots normally in the presence of excess of thrombokinase. The disease 
has therefore been attributed to inadequate release of thrombokinase, and 
this again to undue stability of the platelets. 

Symptoms. — The disease usually manifests itself in early life, but not at 
birth, so that there is no excessive hffimorrhage from the cord. Severe bleed- 
ing at circumcision is common, and in 60 to 70 per cent, of recorded cases the 
disease was recognised before the second year. It is doubtful whether the 
bleeding is ever spontaneous, and there is no purpura, but excessive htemor- 
rhage may occur from a mere scratch, and great bruiseB or ccchymoscs from 
trivial injuries. Some patients cannot use a tooth-brush on account of 
bleeding from the gums. Epistaxis is common, but internal bleeding is 
unusual, though haematuria, melsena and hcematomyelia have been described. 
Trauma and dental extraction are the most usual causes of severe haemorrhage, 
and a rick of the muscles which would pass unnoticed in an ordinary boy 
may lead to an extensive intramuscular haemorrhage which leaves the patient 
exsanguinated. The bleeding is not so much severe as persistent j hence it 
is rare for the haemophiliac to die of a sudden profuse haemorrhage, he rather 
fades out of life owing to the inability to stop the slow continued loss of blood. 

The most remarkable form of hemorrhage, and one which is common, is 
into the cavities of the joints. The joints which suffer most often arc tho 
knees and elbows, but any joints may be affected. The swelling and effusion 
take place with great rapidity, and with a great deal of pain. Tho joint is hot, 
tender, reddened, and the surrounding tissues swollen. The temperature is 
raised to 101° or 102° F. The effusion is almost pure blood, but as absorption 
proceeds it becomes a dirty brown colour, which stains the synovial membrane 
and the cartilages of the joint. It is sometimes absorbed rapidly, and the 
joint restored to complete mobility, men absorption is slow or effusions 
repeated, contraction and ankylosis may cripple the patient permanently. 
In a joint often affected, there is always considerable destruction of the 
cartilages and of the ligaments, with the result that the bones arc exposed and 
undergo changes resembling those of osteo-arthritis. Osteophyte formation 
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is, however, rare, and so is bony ankylosis. Fibrous ankylosis is, on the 
other hand, common. The spleen is not palpable. 

Diagnosis. — The diagnosis is based on the family history and on the 
delayed coagulation of the blood ; the cytology and chemistry of the blood 
are normal. The joints are sometimes mistaken for tuberculous joints. A 
more serious error is to incise a hematoma on the mistaken diagnosis of an 
abscess. Hemophilia should be differentiated from other hereditary hemor- 
rhagic states and from acquired conditions, such as essential thrombocyto- 
penia. 

Prognosis. — It is said that less than 12 per cent, of hemophiliacs Burvive 
to puberty, but the disease undoubtedly becomes less severe in later life, 
though still present. A peculiar feature of the disease is its variability, the 
blood at times clotting almost normally, at other times seeming almost in- 
coagulable, and if the patient survives a severe haemorrhage there is often a 
temporary improvement in the blood. 

Treatment. — Treatment is unsatisfactory, and it is much better to try 
to stamp out the disease by discouraging the reproduction of affected families. 
The only members of a haemophiliac family who can safely beget children are 
the unaffected males. Sufferers from the disease should be protected from 
trauma as far as possible, and operations Bhould be discouraged unless they 
are essential to life. Transfusion is the best general treatment and thrombin 
or snake venom the best local treatment. When a joint is distended with 
blood it should be aspirated ; needle punctures rarely bleed much. 

(6) Hereditary Haemorrhagic Telangiectasia 

Definition. — A hereditary disease characterised by multiple telangiec- 
tases, which cause haemorrhages from various sources, especially the 
nose. 

.^Etiology. — The disease is not strictly a blood disease, but a hereditary 
dystrophy of the capillary system, which is transmitted directly from 
generation to generation, affecting both sexes equally and behaving as a 
Mendelian dominant. It is, in my experience, at least as common as haemo- 
philia. 

Symptoms. — Epistaxis generally begins in childhood and before any cutan- 
eous telangiectases have been recognised, but it tends to become more frequent 
and severe with advancing years. The telangiectases are not present at 
birth, and are sometimes not noticed till middle life. They vary in kind, 
appearing as dilated venules ; spider capillary networks ; punctate red 
or purple spots and blebs ; and raised naevi up to an inch in diameter. 
They are most common about the face, nose and mouth, and the trunk 
and limbs are generally spared, except for the tips of the fingers. Epistaxis 
is the common complaint, but external bleeding, haemoptysis, gastrostaxis, 
haematuria, or cerebral haemorrhage may occur. The blood is normal, except 
for the anaemia induced by the bleeding. 

Diagnosis. — This depends on the family history and the presence of 
telangiectases, and both these may be missed if they are not sought for. 
Few telangiectases may be visible, and epistaxis or alimentary haemorrhage 
may be the presenting symptom. Many cases are first seen by the rhino- . 
iogist. 



m 


DISEASES OF THE BLOOD 


Prognosis and Treatment.-There is no curative treatment and 
death from hemorrhage occurs in a considerable percentage of the ’cases 
Affected members of these families should, therefore, be strongly adS 

f haIf of will inherit the disease 

TOccessM^ f ^ cauterisation or radium w only moderately 


PROPHYLAXIS AND TREATMENT OP ANAEMIA 

Prophylactic.-— A number of the diseases of the blood-forming organs, 
such as acholuric jaundice and hemophilia, are pure hereditary dystrophies’, 
and rational treatment should be directed not to the individual but to the 
stock, all those who carry the morbid trait being advised against repro- 
duction. Prophylaxis of the acquired forms of anasmia is not often feasible, 
but the relation of anaemia to nutritional disturbances should be emphasised 
and especial care should be taken in the growing periods of life, childhood 
and pregnancy, that the diet contains a sufficiency of iron and protein. 

Treatment. — Good treatment is not possible without exact diagnosis, 
and if a patient is ill enough to be treated for amemia, then ho or she is ill 
enough for an examination of the blood to be necessary. It is surprising 
how often debility is mistaken for anaemia, but the distinction is often difficult 
on clinical examination. Much time and money are wasted by the proscrip- 
tion of remedies which are not indicated, and the physician is confused and 
unable to evaluate the effects of treatment. It is a simple matter to test the 
haemoglobin, after which a more detailed examination of the blood con be 
advised if anaemia is found. Many disturbances of the blood are of a highly 
specific nature, and the appropriate treatment can only be elucidated by 
careful clinical and haematological study. It is no use prescribing iron for 
the amemia of scurvy, or vitamin 0 for the amcraia of myxeedoma. 

Treatment of ansemia may unmask a latent hypertension, or very much 
more rarely, a latent polycythsemia. On the other hand, no treatment save 
transfusion can raise the blood count beyond the normal level for the indi- 
vidual and there is no evidence that iron or liver can of themselves provoke 
an excessive formation of blood. 

Symptomatic disturbances of the blood-forming organs, which are far 
commoner than their primary diseases, usually recover spontaneously if 
the cause can be removed ; if it cannot, they rarely respond well to sympto- 
matic treatment. Many remedies for amemia have gained an unfounded 
reputation by being administered to patients who would have recovered 
equally rapidly without treatment. It is surprising, for example, how 
swiftly the blood may be regenerated after a severe hemorrhage. On the 
other hand, in chronic and persistent anemias the dosage of the drugs which 
aie useful in treatment is much higher, and the period necessary for treat- 
ment is much longer, than is often realised. Treatment can be checked by 
the reticulocyte crisis, which should occur in the first fortnight, and by the 
rise in hcemoglobin, which should be over l^pcr cent, a day, or approximately 
10 per cent, a week in a severe amemia receiving optimal treatment. Patients 
who are severely amende should be confined to bed, for this makes a great 
difference to the speed of regeneration of the blood. A generous mixed diet 
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should be given, rich in vitamins, and liver or kidney should be taken two or 
three times a week. Fresh air and sunshine or ultra-violet therapy also im- 
prove the patient’s condition, but too much should not be expected from these 
ancillary treatments, which by themselves will rarely influence a severe 
anrnmia. 

Iron is of value in the majority of anaemias of low colour index, especi- 
ally those which are due to chronic haemorrhage, or to defective absorption of 
iron (idiopathic hypochromic anaemia). Eecent studies have shown that the 
various preparations of iron difier greatly in their activity. Elemental iron 
as in ferrum redactum, is rather inactive, on account of its insolubility. 
The ferrous salts are the most active, next the scale preparations, and then 
the ferric salts ; organic preparations of iron, such aB haemoglobin, in which 
the iron is “ masked,” have no therapeutic activity. Effective doses of sub- 
stances in common use are : ferrous chloride, or exsiccated ferrous sulphate, 
in each case 3 grains thrice daily after food ; Bland’s pill (ferrous carbonate), 
which must be fresh and is often best prescribed as a powder, in a dosage 
of 10 to 15 grains thrice daily after food ; and iron and ammonium citrate, 
in a fluid mixture, 20 to 40 grains thrice daily after food. Intolerance of 
iron is unusual, and is usually due to suggestion ; the digestion improves 
in most cases, and with large doses diarrhoea is a more common complaint 
than constipation. Menorrhagia sometimes occurs, especially in women 
about the menopause, and may require special treatment. Iron should 
not be given by injection. The majority of ampoules of iron preparations 
which are sold contain infinitesimal amounts of the metal, and are ineffective ; 
potent preparations cause much pain, and the injections may lead to iron 
poisoning — headache, vomiting, paralysis and even death. A patient too ill 
to take iron by mouth should be transfused. 

Liver and stomach are often prescribed as if they were a panacea for 
all forms of ansemia, but in my experience they are of no value except in 
the small and well-defined group composed of pernicious ansemia and allied 
megalocytic anaemias. Whenever possible parenteral therapy should be 
used as it is the most economical and effective. Superconcentrated ex- 
tracts such as anahaemin have been introduced recently. They are often 
better tolerated than the cruder extracts but there is evidence that some- 
thing may be lost by these processes and such extracts may fail in 
nutritional macrocytic ansemia and anaemia due to intestinal disease unless 
given in extravagant amounts. The Anti-Ansemia Preparations Advisory 
Board of the United States Pharmacopoeia in 1938 decreed that it would 
not assign any preparation of injectable liver extract a strength greater than 
15 units per c.c. Liquor hepatis purificatus, U.S.P., contains 10 units per c.c. 
and there are numerous British intramuscular extracts of the same type. 
In a case of pemiciouB ansemia of average severity treatment should be 
begun by the intramuscular injection of one of these extracts in a dosage 
of 2 to 4 c.c. daily for the first 3 days. The interval between doses is 
gradually increased to a week or 10 days, and finally a maintenance 
dose is determined, which will usually vary from 4 to 6 c.c. at intervals 
of 3 to 6 weeks. In occasional cases a sensitivity to the injected liver extract 
develops. This is more likely to happen when the intervals between injections 
are long, and for this reason it is unwise to exceed an interval of 4 weeks. 
Patients who have become sensitive may be desensitised, though this is 
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usually a procedure for the expert. Otherwise recourse should be had to 
treatment by mouth. Treatment by mouth is also sometimes more effective 
m refractory types of megalocytic anaemia, particularly those associated with 
intestinal disease and pregnancy. Whole liver, whether raw or cooked is 
rarely to be recommended, as it is impossible for the patient to take it in 
adequate dosage or for a sufficient period of time. One of the oral liver 
extracts should be used, and particularly good effects have been claimed for 
proteolysed extract of liver. Desiccated stomach may likewise be used, the 
usual dose being \ oz. twice daily. When a patient comes under treatment 
for subacute combined degeneration, recovery may be accelerated by a 
course of massive liver therapy, 4 to 8 c.c. of an intramuscular extract daily 
for 6 weeks. I am convinced that subacute combined degeneration can be 
prevented, and that its progress in the early stages can be arrested by adequate 
treatment. It has been well said that the daily maintenance dose is “ not 
some liver, but enough liver for the given case.” The blood should be kept 
at 5 million red cells per c.mm., and 100 per cent, of haemoglobin, and it 
should be examined at intervals to ensure that this level is maintained. 
Patients should be told that treatment must be continued for the rest of 
their lives and they should also be warned of the folly of relaxing treatment. 
The disappearance of macrocytosis is probably the most reliable laboratory 
test that treatment is adequate. Whatever the level of the blood count, 
parmsthesise or similar nervous symptoms suggest that enough effective 
substance is not being given. Infections and old age both increase the dosage 
necessary for the control of pernicious amcmia. 

Hydrochloric acid is of value in the treatment of the dyspepsia of simple 
achlorhydric and pernicious anosmia, but it has no effect on the antenna. 
Heroic doses are unnecessary, 20 to 30 minims of the dilute acid at meal- 
time being sufficient. If desiccated stomach is employed, hydrochloric acid 
is not usually required. 

Arsenic is a drug which was formerly administered in all forms of anaemia, 
but its use is now becoming restricted to leukaemia and erythraemia. It is 
usually given as liquor arsenicalis, beginning with 2 minims and increasing 
to 10 to 15 minims thrice daily, after meals, until the desired effect 
is produced, or signs of intoxication begin to appear. The drug is 
then discontinued for 4 to 6 days, and resumed in a smaller daily dosage, 
the maintenance dose being determined by the clinical condition and the 
blood picture. 

X-rays and to a less extent radium and the products of the cyclotron are 
employed in two ways in diseases of the blood-forming organs : in smnll doses 
as a stimulant, and in large doses ns a depressant. Stimulating doses arc 
used in agranulocytosis and in purpura bremorrhagica, but this form of treat- 
ment can hardly be said to have established itself yet* Depressant doses arc 
employed in leukaemia and polycythtcmia : the rays may be applied to the 
bones, to the spleen or to enlarged glands. The best results appear to be 
obtained with small doses frequently repeated. In bohemia treatment is 
stopped when the white count has fallen to about 15,000, as the fall mav 
continue for 2 or 3 weeks after cessation of treatment ; it should be resumed 
whenever the white count rises above 50,000 cells per c.mm. 

Transfusion is increasingly employed in the treatment of anaemia, par- 
ticularly the transfusion of the concentrated red cells which remain after the 
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plasma has been removed. Nevertheless, it is essentially an emergency 
measure, and as it has a definite mortality, it should be advised with as much 
circumspection as a surgical operation. It is indicated when the patient is too 
ill to react to curative treatment or when it is necessary to bring him into 
condition for treatment directed at the cause of the antemia. Donor and 
recipient should always belong to the same group, fresh sera should be em- 
ployed for the grouping and a direct compatibility test should be carried out 
before transfusion. Under ordinary conditions the advantages of working 
with citrated blood outweigh any theoretical disadvantages. The blood 
should be administered slowly by the intravenous route, though in cases 
of special difficulty transfusions may be given into the marrow cavity of the 
sternum or in children the tibia. The commonest cause of death after blood 
transfusion is cardiac failure due to overloading the circulation in patients 
with long-standing anuomia, toxaemia or cardio-vascular disease. The con- 
dition of these patients is quite different from acute haemorrhage or shock 
and the blood must be given at a much slower rate. This should not exceed 
1 c.cm. per lb. of body weight per hour in chronic illnesses, and if the haemo- 
globin is below 25 per cent., it should not exceed 0-5 c.cm. Even when every 
care is taken reactions occur, especially in febrile patients. The anaphylactic 
type of reaction occurs during or immediately after the transfusion. It is 
characterised by dyspncea, cyanosis, swelling of the face, and urticarial rashes, 
and it responds to treatment by adrenaline or morphine. The haemolytic type 
of reaction may occur during the transfusion, or some hours later. It is 
characterised by tangling pains in the veins, prsecordial oppression, cyanosis, 
rigors, high fever, hmmoglobinuria and jaundice ; death may occur at once, 
or later from suppression of urine, Suppression of urine is probably less likely 
to occur if the urine is dilute and alkaline, and it is therefore advisable to 
prescribe extra fluid and alkalis for 24 hours before and after a transfusion 
when there is time to arrange this. A single transfusion of a pint of blood 
raises the hemoglobin on an average about 10 per cent. This is rarely sufficient 
for patients who are severely collapsed and amende, as after a bad hcematemesis, 
and in such cases a cannula may be tried into a vein and 2 or 3 litres of blood 
may be slowly introduced at a rate of 90 to 150 c.c. an hour. 

L. J. Wms. 



SECTION X 


DISEASES OF THE SPLEEN AND THE 
RETICULO-ENDOTHELIAL SYSTEM 

INTRODUCTION 

The spleen is a composite organ made up of various tissues which are 
also found elsewhere in the body. Any individual tissue, not only in the Bpleen 
but wherever else it occurs, may bo simultaneously attacked by disease. 
Thus, the classification of diseases of the spleen is difficult, because few of the 
diseases are confined to this one organ, and many are fully described, in their 
clinical aspects, in other sections of this volume. 

In order to understand some of the difficult and, in many ways, still 
anomalous diseases of the spleen, it is essential to consider briefly the structure 
and functions of the organ. An important general point is the essential 
“ lobularity ” of the spleen, which explains the features of many pathological 
conditions (e.g. infarctions) and abnormalities. 

The tissues which make up the human spleen are : 

1. The Hemopoietic or Blood-forming Tissues. — In the foetus the 
liver and spleen are the chief blood-forming organs. In post-natal life the 
bone-marrow takes over this function, which, however, can be called into 
great activity again in both the liver and the spleen in a number of blood 
diseases. 

2. The Lymphoid Tissues. — These are found in the spleen as the 
Malpighian bodies, and elsewhere as the lymph nodes and collections of 
lymphoid tissue scattered widely through the body. 

3. The Reticulo-Endothelial Tissues. — The cells of tins tissue line 
the splenic blood sinuses, and occur abundantly in the pulp. Elsewhere they 
are met with as the Kupffer cells of the liver, in the bone-marrow, in the 
lymph glands and in other situations. 

4. The Vascular Structures. — These are pccub'ar, and me described 
subsequently. The spleen is in direct connection with the portal venous 
system and, of necessity, is involved in many diseases and abnormalities of 
that system. This fact, together with others already mentioned, bring the 
liver and spleen into close relationship in disease. 

5. The Supporting Tissues. — These consist of the capsule, the trabecula, 
and the reticulum of the pulp. 

A diagrammatic sketch of a splenic lobule is provided (Fig. 20). It may 
require modification or correction in future, but without some such scheme in 
mind, it is difficult to correlate structure with functions, and to explain the 
TcactionB of different parts of the spleen in disease. 

Functions. — It has long been hmown that the Bpleen, by itself, performs 
no function essential for life, and that the organ can be removed without 
permanent harm to the individual. The functions of the spleen are those of 
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its component parts, and nothing need bo said here of splenic functions in 
relation to the hcemopoictic and lymphatic systems, as these are dealt with 
elsewhere. The activities of two structural parts, namely, (1) the spleen 
as part of the Reticulo-Endothclial System, and (2) the spleen as a blood 
reservoir, require more detailed consideration. 

1. The Spleen as part op tite Reticolo-Endothelial System. — The 
spleen contains the largest collection of cells of this system in the body, and 
is necessarily involved in all diseases in which these cells react. Some diseases, 
particularly affecting the reticulo-endothelial system, are dealt with separately 
(p. 865), but it is important to summarise the mnin functions of the spleen as 
part of the reticulo-endothelial 
system. These arc : 

(а) Phagocytosis . — This is a 
most active splenic function, 
resulting in the destruction of 
bacteria, protozoa and red blood 
corpuscles. This “ filtering out ” 
activity at once brings to mind 
the splenic changes in infections 
(typhoid fever, malaria), and 

the enlargement of the organ in 

haemolytic anmmias (pernicious Ell, P s °ld " Uf 
anaemia, acholuric jaundice). YrH 

(б) Storage. — The cells of 
the reticulo-endothelial system 
play an important part m the 
intermediate metabolism and 
storage of fats, lipoids, haemo- 
globin and iron. These functions 
are referred to in greater detail 
in connection with Gaucher’s 
and other diseases. 

(c) Formation of blood cells , — 

CellB of this system (mono- 


Blood 

sinus 


Malpighian 

Corpuscle 



Trabeculum 


Fio. 20. — Diagrammatic sketch of a 
splcnio lobule. 


cytes) enter the blood stream, and alter the blood picture in a number of 
diseases. 

(d) Development of immunity reactions. — One such reaction is the 
phagocytosis of invading micro-organisms, referred to previously. Much 
work has also been done suggesting that the reticulo-endothelial cells are the 
main source of antibodies, antitoxins, precipitins and agglutinins. It is 
certain that in chronic infective diseases these cells most abundantly react 
and proliferate (e.g. the giant cells and histiocytes of tuberculosis and syphilis). 
Some hitherto unexplainable examples of splenomegaly (reticulo-endotheliosis 
of the spleen) may come into this category. 

2. The Spleen as a Blood Reservoir. — The contractility of the spleen 
has long been recognised, but its significance was not appreciated. It enables 
an extra supply of blood to be suddenly withdrawn from the organ and 
poured into the general circulation in bodily emergencies — h&morrhage, 
exercise, emotion. Study of this function involved an inquiry as to how blood 
is stored in the spleen, and this not only emphasised the peculiar vascular 
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arrangements and structures of the organ but also explained, in part at least, 
some well-known pathological changes in enlargement of the spleen which 
previously were puzzling. 

No hypothesis of the mechanism of the splenic circulation fits the facts 
so well as the “ two-way ” blood flow through the organ suggested in Fi". 20. 
Taking this view, blood normally flows through the splenic artery, artenolcs 
and blood sinuses, to return at once through the veins. Some blood is, 
however, deflected in order to be stored in the spongy pulp among the reticulo- 
endothelial cells, and ready to be restored at once to the venous outflow on 
contraction of the spleen. Blood reaches the pulp through the walls of the 
“ ellipsoids,” and a short description of these structures, which are peculiar 
to the spleen, is essential. 

Ellipsoids are thickenings of reticulo-endothclial tissue surrounding the 
terminations of the fine “ penicillar ” arterioles. They act potentially as 
valves, and through channels in their loosely formed walls blood-cells reach 
the pulp. It is at or about the ellipsoids that perivascular haemorrhages, 
with their peculiar end-result referred to subsequently, occur so commonly in 
many forms of splenomegaly. 

It is evident, judging from clinical results in purpura hmmorrhagica (p.8-12), 
that the spleen must have some important influence on blood-platelet forma- 
tion or destruction, but the mechanism iB not understood. 

Another fact concerning the spleen, difficult to explain but well recognised 
clinically, is the apparent resistance of the splenic tissues to tumour growth. 


A . DISEASES OP THE SPLEEN 

ABNORMALITIES OF THE SPLEEN 

The spleen may be completely absent, or may take the form of small 
splcniculi ( syn . splenunculi, accessory spleens) scattered throughout the 
upper abdomen. A few small accessory spleens, in close proximity to an 
otherwise normal spleen, arc quite common, and share in all pathological 

processes of the main organ. , , . . .. , 

Congenital lobulation is occasionally found, and emphasises the essential 
lobular structure. Normally only the characteristic notch or notches on the 
anterior border persist as evidence of this fact. 


FLOATING SPLEEN 


Dislocation of the 


Synonyms, — Wandering Spleen ; Movable Spleen ; 

Spl JEtiologv.— This condition occurs almost exclusively in females, and may 
either form part of a general visceroptosis or follow enlargement of the organ 
from diseased Trauma may be a direct Etiological factor, especially when the 
spleen is enlarged, and dislocation may occur quite suddenly. The question 
of whether supporting ligaments arc torn or only stretched has been much 
disputed. 
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Pathology. — A floating or dislocated spleen has been fonnd in almost 
every part of the abdomen, even in the pelvis. Perisplenitis generally 
supervenes, and the organ becomes fixed in position. If diseased, the organ 
may continue to enlarge in its new location. 

Symptoms. — Apart from those caused by complications, the symptoms 
may be very indefinite, and consist chiefly of localised pain from perisplenitis, 
and the effects of pressure on adjacent organs or on the intestine. 

Certain complications may arise. Prior to fixation, acute twisting of the 
pedicle may lead to abdominal symptoms resembling those following twisting 
of the pedicle of an ovarian cyst. Slower torsion of the pedicle leads to simple 
atrophy, without symptoms. A number of otheT rare abdominal complica- 
tions, due to traction on abdominal viscera, have been described. 

Diagnosis. — This depends on the discovery by abdominal palpation 
that the spleen is absent from its normal position (although clinical proof of 
this is difficult), and of the presence of a tumour. Diagnosis may be easy if 
the characteristic shape and notches can be felt through a lax abdominal 
wall. If, however, the organ is fixed, carcinoma may be closely simulated. 
Examination under an anaesthetic may afford help, but often a correct 
diagnosis is only made by laparotomy. 

Treatment. — Splenectomy is to be recommended in the majority of 
cases. 


INFARCTION OF THE SPLEEN 

Infarction of the spleen may be aseptic or septic. Total aseptic infarction 
is probably commoner than is supposed, especially in cardiac disease. It 
does not give rise to symptoms, and may be found accidentally at necropsy. 
Total septic infarction is very rare, but may lead to abscess formation. Partial 
infarction or multiple infarctions, both aseptic and septic, are common in a 
great variety of diseases. Apart from local treatment for pain, they generally 
require little attention, unless abscess supervenes. 


ABSCESS OF THE SPLEEN 

This may be single, but is more often multiple and the sequel to multiple 
septic infarctions. It occurs in typhoid fever, phlebitis, erysipelas and other 
infective conditions, and is dangerous because it so often escapes detection 
until rupture and peritonitis ensue. The diagnostic signs — which, however, 
are not confined to this disease — are sudden pain, tenderness and acute 
perisplenitis with an audible friction rub. 


RUPTURE OF THE SPLEEN 

.Etiology, — Rupture of the spleen may occur in a healthy individual as 
the result of injury, but is more common when the organ is enlarged and 
diseased. The first is chiefly of interest to surgeons. The second (sometimes 
called “ spontaneous rupture ”) is of much importance to the physician and 
also in medico-legal work. Spontaneous rupture may take place in acute 
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infective diseases (c.g. typhoid fever), in chronic infections (c.g. malaria), in 
leukemia, and in other varieties of splenomegaly. In all of these the splenic 
capsule is altered by inflammation, by distension, by disease, or by a combina- 
tion of these conditions. When a spleen has undergone great and rapid 
enlargement from any cause the danger is particularly severe, and too robust 
clinical examination of a leukemic spleen has resulted in rupture of the thin 
and stretched capsule. Trauma, to cause rupture of an acutely enlarged 
spleen, may in fact be so slight as to escape notice, and may be very indirect 
m its application. 

Pathology. — The rupture may occur in auy part of the organ, and the 
tears may be longitudinal or transverse, single or multiple. As a rule, both 
the capsule and splenic tissues are tom, but “ delayed rupture ” may ensue 
when the splenic tissues are only bruised, and a collection of blood finally 
bursts through the capBule. 

Symptoms and Diagnosis. — In most cases the patient experiences 
sudden violent pain in the region of the spleen, followed almost immediately 
by dizziness and collapse. The clinical pioture is soon simply that of a severe 
internal haemorrhage, and if the patient is unconscious an accurate diagnosis 
may be impossible in the absence of a previous medical history. 

Prognosis. — This is improving with the advances in emergency surgery, 
but is still very serious, especially in conditions of actual Bplenic disease. 


Treatment.- 


-This is surgical. 


SEPTIC SPLEEN 

Synonym. — Acute Splenic Tumour. 

This condition is an accompaniment of a great variety of infective diseases, 
and the recognition of splenic enlargement may be important in the general 
diagnostic picture (e.g. typhoid fever, infective endocarditis, abortus fever). 
Pathologists divide Beptic spleens into two types— the “ red ” spleen, most 
characteristically seen in typhoid fever ; and the "grey ” spleen, common in 
pneumonia, infective endocarditis, and in most septic conditions. 

In the recognition of slight splenic enlargement, percussion is difficult and 
far less trustworthy than palpation of the tip of the organ below the ribs. 
It should be remembered that the spleen may be felt in various situations 
below the left costal margin, sometimes nearer the xiphistornum and some- 
times in the extreme flank. Palpation is easier in an individual with a broad 
cbest and wide costal angle than in the opposite type. 


CHRONIC VENOUS CONGESTION OF THE SPLEEN 

This occurs in congestive heart failure, but is of no clinical significance, and 
the spleen is seldom obviously enlarged during life. In portal hepatic cirrhosis, 
enlargement may be very considerable and form o. real splenomegaly. It is 
tempting to suggest that the enlargement is due simply to back-pressure and 
congestion of the portal venous system, but all attempts to bring about chronic 
splenic enlargement experimentally in this manner have been a signal failure. 
The considerable splenomegaly noted in some cases of hepatic cirrhosis must 
therefore be due to some unknown factor or factors. 
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CYSTS OF THE SPLEEN 

Three varieties of cysts of the spleen have been described, namely, dermoid, 
echinococcus (hydatid) and serous or hemorrhagic. All are uncommon. 
Serous or hemorrhagic cysts will alone be dealt with. 

AEtiology. — It has been claimed that this variety of cyst is congenital, 
and also that it may follow injury. The exact facts, however, are unknown, 
but when once formed they continue to grow slowly and indefinitely. 

Pathology. — Serous or hemorrhagic cysts may be single or multiple. 
They contain a mixture of fluid and light chocolate-coloured debris, with 
abundant cholesterol crystals producing a distinct sheen. Perisplenitis is 
common, but rupture is rare. A cyst may be deep within the splenic tissues, 
or may project backwards. 

Symptoms. — The cysts may be large enough to bring about splenomegaly. 
If they project backwards, a thinned-out but apparently normal anterior 
margin, with the characteristic notches, may be felt through the abdominal 
wall and simulate other forms of splenomegaly. 

The only pathognomonic sign is fluctuation, but even when this is detected 
the diagnosis from congenital cystic kidney may require to be made. Repeated 
attacks of acute perisplenitis are a noteworthy feature. 

Treatment.— -Splenectomy should be performed as early aB possible, 
before dense perisplenitic adhesions have formed. 


PERISPLENITIS 

Perisplenitis, or inflammation of the splenic capsule, is mentioned in 
connection with a great many acute and chronic diseases, and is of considerable 
clinical importance. When acute, there is generally associated pain. Peri- 
splenitis may be detected either by manual palpation or frequently only by 
tie aid of the stethoscope over the tender area. It may, when acute, as already 
indicated, be of real diagnostic importance, while in the chronic stages it 
may present a serious problem to the surgeon and hinder or prevent successful 
splenectomy. Dense perisplenitic adhesions between the upjper pole of the 
spleen and the vault of the diaphragm are the gravest danger m the technique 
of splenic surgery. Perisplenitis over the anterior surface of the spleen, even 
when of long duration, seldom gives rise to adhesions, and may show the same 
“ sugar-iced ” appearance as in Pick’s disease. 


CHRONIC ENLARGEMENT OF THE SPLEEN 
Synonym. — Splenomegaly. 

Chronic splenic enlargement may be simulated by: (1) Tumours, en- 
largements and displacements of the left kidney. (2) A greatly enlarged 
left lobe of the liver. (3) A rolled-up carcinomatous or tuberculous omentum. 
(4) Carcinoma of the splenic flexure of the colon. (5) Carcinoma of the body 
of the stomach. If these can be excluded, then a mass felt in the left upper 
abdomen is almost certainly an enlarged spleen. 
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In this section only the chronic enlargements of the spleen not dealt with 
elsewhere will be considered. Splenomegaly is a feature of many diseases 
both in the tropics and in temperate climates. Mention may be made of a 
few examples— malaria, kala-azar, schistosomiasis (including Egyptian 
splenomegaly), anemias, leukaemias, tuberculosis, syphilis and Ho°d'gkin’s 
disease. 

The composite structure of the spleen in relation to the pathology of many 
of the above diseases is discussed elsewhere. 

In most splenic enlargements, as chronicity increases, changes occur in 
the trabeculce and reticulum, which become thickened, and the whole spleen 
becomes dense and fibrous. 

Changes in the vascular system are common in splenomegaly, and arc of 
such peculiar type as to require description. 

Vascular changes in splenomegaly . — These are of two main types : 

1. Thrombosis, often followed by tunnelling of the organised thrombus 
so as partially to restore the circulation of the main splenic vein or even of 
the portal vein. This thrombo-phlebitic lesion, to which particular attention 
was drawn by Warthin, is found at necropsy in a number of patients who have 
suffered from long-standing splenomegaly. The Bplenic enlargement may be 
enormous ; hepatic cirrhosis and ascites are common in the late stages ; and 
clinically it is impossible to separate thiB type of splenomegaly from that 
shortly to be described as “ splenic anaamia.” The exact cause and signifi- 
cance of “ thrombo-phlebitic splenomegaly ” arc not understood, but tho 
condition may be simply a complication of the more ordinary type of 
splenic anaemia. 

2. “ Fibro-siderotic nodules,” due to organisation of perivascular 
haemorrhages in the neighbourhood of the ellipsoids. This lesion, which 
appears to be entirely non-specific, may be present or absent in almost any 
form of splenic enlargement. It is often particularly well seen in chronic 
“ splenic anaemia,” but may be found abundantly in the spleen removed 
from a child suffering from acholuric jaundice. In a cut section of the spleen 
the nodules present a striking appearance as small firm yellowish-brown 
nodules, standing out from the surface, and aptly compared to “ flakes of 
tobacco-leaf.” Originally described by Stengel, they have recently attracted 
much attention under the name " Gandy-Garana bodies.” It was claimed 
that they were evidence of a streptothrix infection invading the spleen and 
the cause of the splenomegaly, but this view is now given up. How they arise 
is uncertain, but they are readily recognised to be the result of organisation 
of a hasmorrhage round a Bmall arteriole, and consist of fibroblasts, crystals 
of iron phosphate, and phagocytic cells containing abundant golden-yellow 
hmmosiderin. 


SPLENIC ANdSMIA 

Synonym.— Hepato-lienal Fibrosis. Old synonyms: Banti’s disease; 

BS1 Spleni^Mffimia is the most common, and also the most difficult, form of 
chronic splenomegaly met with in this country. _ There has been much 
trouble with nomenclature, much difficulty in interpreting the splenic 
histology, and much discussion as to whether we are dealing mcrclj wita a 
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clinical syndrome or a true pathological entity. Originally described as 
“ anaemia splenica ” (1866), and as “ splenic pseudo-leuksemia ” in the days 
before the pathology of the leukemias was understood, the name “ splenic 
anemia ” was again brought into clinical use by Osier (1902). Confusion 
has always been rife over the relations of the disease first described by Banti 
in 1883, and amplified in subsequent descriptions by him up to 1910. It may 
be said at once that the clinical phenomena in splenic anemia and Banti’s 
disease are identical in all respects. Argument has centred round the problem 
of Banti’s somewhat varied description of the pathology of the spleen in his 
cases, and whether the changes described by him are peculiar and diagnostic 
of a distinct pathological entity, rarely if ever found elsewhere. The matter 
is now of no clinical importance unless or until a definite (etiological cause for 
this common type of splenomegaly is discovered, but to avoid confusion it 
would be better if the term “ Banti’s disease ” were omitted altogether from 
clinical use, and the older term “ splenic anaemia ” retained. The synonym 
“ hepato-lienal fibrosis ” is an attempt to indicate the main gross pathological 
changes characteristic of this syndrome or disease. 

Definition. — A chronic disease or syndrome characterised by 
splenomegaly, moderate anaemia of the hypochromic type with low colour- 
index, leucopenia, and a tendency to haemorrhage, especially from the 
stomach. The terminal stage is associated with hepatic cirrhosis, jaundice 
and ascites. 

./Etiology. — This is unknown. It is usually stated that the splenic 
changes appear first, and the hepatic fibrosis subsequently. Heredity plays 
no part. The condition is generally held to be more common in males than 
females, but in a personal series of 45 cases, 22 were males and 23 females. 
It is a very ohronio disease, probably never recognised at its outset, but the 
first symptoms often appear (25 out of 45 cases) before the age of 30 years. 

Pathology. — The characteristic histological changes in the spleen may 
be briefljr summed up as peri-arterial haemorrhages (some of which may 
develop into fibro-siderotic nodules) ; dilatation of the blood sinuses ; 
proliferation of histiocytic (reticulo-endothelial) cells around the sinuses and 
in the pulp ; and generalised fibrosis of the trabeculae and reticulum. The 
Malpighian bodies also share in the fibrosis. The liver changes vary greatly 
in degree ; the earlier changes are little known, but the later stages differ 
in no way from those of ordinary hepatic cirrhosis. There are no other 
primary pathological changes of importance. 

Symptoms.-— Splenomegaly is essential, but its degree varies. The average 
weight in a series of cases was about 900 g., though the weight may be 
as much as 3000 g. The spleen feels smooth, firm and uniform. 
Moderate anaemia is the rule, unless the case is complicated by recent 
hemorrhage. An average red cell count is perhaps 2 to 3 millions per c.mm. or 
more ; hemoglobin 30 to 50 per cent., and the colour-index always below unity. 
The leucocytes are diminished, being seldom over 5000 per c.mm., and a 
common average count is 2 to 3000 per c.mm. There are no characteristic 
features in stained films. 

Hemorrhage from the stomach (derived especially from large veins 
passing in the gastro-Bplenic omentum “ vasa brevia ” or occasionally from 
oesophageal veins in the late stages of the disease) occurs in a large percentage 
of cases, and may be copious and repeated. More rarely, intestinal bleeding 
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occurs, or the skin may show purpura simplex. The skin is generally light 
yellow m tint, but brownish pigmentation is not uncommon. 

The terminal stage of the disease is identical with that of ordinary hepatic 
cirrhosis, with signs of portal obstruction, ascites and jaundice. 

Course. This is. chronic, the duration varying from several to many 
years, and in the majority from 5 to 12 years. 1 

Diagnosis. — The diagnosis is made merely by a process of exclusion 
after considering all other forms of chronic splenomegaly. The spleen is 
larger than in most cases of ordinary hepatic cirrhosis. The association of 
anremia and leucopenia is important. 

Prognosis.— This is invariably bad, but greatly depends on the onset 
of complications, such as hemorrhage, hepatic cirrhosis, ascites and possibly 
thrombosis of the splenic or portal vein. Most patients die from haemorrhage 
or hepatic insufficiency, but a few simply from asthenia. 

Treatment. — -This remains unsatisfactory, since the .etiology is unknown. 
The constant hypochromic anaemia has received insufficient attention in 
the past, and in the absence of actual haemorrhage it is generally possible 
by intensive iron therapy to raise the haemoglobin percentage considerably, 
with great improvement to health. After severe hsematemesis blood trans- 
fusion may be required. 

Apart from this general treatment, splenectomy has been the chief 
therapeutic measure recommended, based on the view that the changes in 
the spleen, whatever their origin, occur first and later influence changes 
in the liver. This hypothesis is by no means universally held, and some 
maintain that the course of this chronic disease is unaltered by splenectomy 
at any stage. It is certainly true that splenectomy does not prevent the 
occurrence of severe and even fatal hsmatemesis, which has been mot with 
several years afterwards. On the other hand, striking improvement has 
been obtained even in late and unpromising cases with ascites. It is clear, 
moreover, that Borne of the failures of splenectomy must now be set down 
to errors in diagnosis, since the differentiation of diseases such as leuco- 
erythroblastic anaemia (p. 821) is comparatively recent. On the whole, 
while opinion remains divided through lack of positive knowledge, both, of 
aetiology and progress, splenectomy should be reserved for cases in which 
reasonable health is not being maintained in spite of active treatment of 
the anaemia. Enormous splenomegaly or repeated attacks of perisplenitis 
are other indications for surgery. If splenectomy be decided upon, the 
blood platelet count should be carefully watched (as in every operation of 
splenectomy), and, if the count is high, the operation should be deferred. 
A rise in the platelet count occurs after splenectomy, and if figures of 750,000 
or more per c.mm. are reached, there is some danger of widespread and even 
fatal thrombosis in abdominal veins or elsewhere. 

The alternative to splenectomy is X-ray treatment applied over tho 
spleen, which may reduce the size of the organ, but does not influence t ic 
course of the disease. 


TUBERCULOSIS OF THE SPLEEN 

Although the spleen shows tubercles in almost every fatal case of tuber- 
culosis, localised infection leading to chronic splenomegaly is rare. X us 
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does occur, however, and the splenic enlargement, which may be consider- 
able, presents a difficult problem in diagnosis. The true pathology is seldom 
suspected, unless active tuberculosis is known to exist in o'ther organs. 
In such circumstances, however, an amyloid spleen might first be suspected. 
The treatment must obviously vary in relation to the presence and course 
of tuberculosis elsewhere, but massive tuberculosis of the spleen should be 
regarded as dangerous and splenectomy is indicated. 


TUMOURS OF THE SPLEEN 

Simple tumours are very rare, but fibromas, hsemangiomas and lymphan- 
giomas have been noted. 

Sarcoma is the only primary malignant tumour. Primary carcinoma of 
the spleen, because of the absence of epithelial tissue, cannot exist, and the 
rarity even of secondary carcinoma has been commented upon. 

Sarcoma is of two types — one diffuse and the other arising in, and 
producing great enlargement of, the Malpighian bodies. There may be 
great difficulty in deciding whether true tumour growth exists, or merely 
excessive proliferation of reticulo-endothelial cells. Secondary noduleB in 
lymphatic glands may afford the only proof. Diagnosis is impossible without 
laparotomy. Splenectomy should be carried out, and cases of permanent 
cure are on record. 


B. DISEASES OF THE RETICULO-ENDOTHELIAL 

SYSTEM 

Two prominent sites of reticulo-endothelial cells in the body' have been 
referred to when considering diseases of the lymphatic system (p. 870) and of 
the spleen (p. 856). These cells occur, however, and are important in other 
situations, such as the bone-marrow and the liver (Kupffer cells). Confusion 
often arises because different terms are applied to the cells of this system, 
and it may be well to mention that monocytes, histiocytes, giant cells, en- 
dothelial cells and large mononuclear cells may all be derived from reticular 
cells and from endothelium. The chief functions of these cells, wherever they 
occur, are set out in the description of the spleen (p. 856) and do not require 
repetition. In many diseases they proliferate greatly, and form an important 
part of the histological picture. Attempts have been made to classify some 
of these conditions under the term “ Reticuloses ,” but more justification seems 
required for any selection from a heterogeneous collection which includes 
tubercle, syphilis, Hodgkin’s Disease, certain Blood Diseases and many 
Tropical Diseases. It is better to describe all these diseases as separate 
entities until an setiological classification for all of them becomes possible. 
There is, however, one small group not dealt with elsewhere, in which pro- 
liferation of" reticulo-endothelial cells associated with their function of lipoid 
storage is the dominant feature. This group, probably metabolic in origin, 
28 
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is often included 
below. 


under the term “ Lipoidoses,” and its members are described 


GAUCHER’S DISEASE 

Definition. — An uncommon chrome disease, arising in early life and 
first characterised clinically by progressive splenic enlargement; hepatic 
enlargement soon follows the splenomegaly ; and, finally, the two organs aro 
enormous. The condition is due to a peculiar type of reticulo-endothclial 
hyperplasia, in which the cells (in spleen, liver, bone-marrow and elsewhere) 
are filled with a lipoid substance named kerasin. 

AEtiology. — This is unknown, but it is possible that the condition is due to 
an inborn error of metabolism. The disease begins very insidiously in early 
life. Most cases are recognised before 10 years of age, but in a few, only in 
adult life. In a well-known published series, females outnumber males as 
much as 7 to 1. The Jewish race exhibits a special proclivity to this disease, 
but it is found in other races. Familial incidence is important, as affording 
some evidence of an inherited abnormality. As many as four children in a 
single generation of one family have suffered from the disease. 

Pathology. — The reticulo-endothelial cells, wherever they occur, become 
enormously distended with “ kcrasin,” which is not doubly refractive to light. 
In paraffin sections the large foamy cells are very characteristic. The spleen, 
and later the liver, are grossly enlarged and smooth, and large collections of 
the cells in the bone-marrow may ultimately lead to spontaneous fractures. 
(See p. 1408). 

Symptoms. — Slowly progressing splenic enlargement is the first and 
cardinal sign. The enlargement soon forms a distinct bulge on the left Bide 
of the abdomen, and ultimately is enormous. This is followed later by 
enlargement of the liver. Ultimately the two organs may be so enormous 
as to appear to fill the whole abdomen. The lymph glands are never enlarged. 
The eyes show a phenomenon which is so constant as to be almost pathog- 
nomonic : a brownish-yellow wedge-shaped thickening, or pinguecula, appears 
first on the nasal, and later on the temporal, side of each eye. The skin of 
the face, neck, forearms and hands frequently shows a peculiar brownish- 
yellow solid pigmentation, or mottling, which may also be. seep over both 
legs and ankles. The pigment does not appear to be hromosidcrin. Hscmor- 
rhage from mucous membranes (epistaxis, bleeding from the gums) is common, 
but never severe. Small htemorrhages and haemorrhagic pimples are frequent 
in the skin, particularly in areas liable to slight trauma. There arc no character- 
istic changes in the blood, and nnmmia is absent except m the very late 
stages. Apart from the inconvenience due to the enormous abdominal 
distension, the patients may complain little, and the mental faculties arc 

’"^Course and Termination.— The disease is very chronic, but exhibits a 
slow and progressive advance. Cases arc on record of over 40 years duration, 
and of 20 years after splenectomy in adult life. Death often ensues from some 

intercurrent disease. , . 

Diagnosis.— The familial history; early onset; great and progressive 
splenomegaly ; hepatic enlargement ; changes in the eyes ; pigmentation , 
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HAND-SCHULLER-CHRISTIAN’S DISEASE 

and great chronicity— these constituting an almost characteristic and un- 
mistakable picture. Glycogen disease (p. 719) is distinguished by the great 
hepatic enlargement, together with an absence of splenomegaly. 

Treatment. — Splenectomy is to be recommended, in childhood if possible. 
Even if cure cannot be promised, the patient is relieved from the enormous 
subsequent abdominal distension. 


NIEHANN-PICK’S DISEASE 

Synonym. — Pick-Niemann’s Disease. 

Definition. — A rare more or less generalised disease of the reticulo-endo- 
thelial system, confined to infancy or very early childhood and rapidly 
fatal. First described by Niemann (1914) and Pick (1924), the affected cells 
are filled with a peculiar complex lipoid. At least 50 per cent, of the patients 
are of Jewish stock, and although a review of most of the recorded cases 
shows that there is some familial tendency, this is not very striking. 

Pathology. — Reticulo-endothelial cells, wherever they occur, are filled 
with a complex lipoid mainly composed of phosphatides. The liver, 
spleen and to a less extent the lymph glands are in consequence enlarged. 
Histological examination also reveals the presence of many foamy cells 
containing the lipoid in the bone-marrow and elsewhere. The blood picture 
is normal. 

Symptoms. — The disease begins in the first year, the infant does not 
thrive, and the exposed skin shows a brownish pigmentation. A mongoloid 
facies is occasionally noticed. The liver and spleen rapidly enlarge, and 
may soon almost fill the distended abdomen. Groups of lymphatic glands 
are also swollen. 

Diagnosis. — Confusion may arise with : (1) Waren Tay-Sachs’ Disease 
(Amaurotic Family Idiocy), a disease of infants, strongly familial, almost 
always affecting the Jewish race, and due to a lipoid degeneration of cells 
of the central nervous system. In this malady, however, the liver and 
spleen are not enlarged. (2) Gaucher’s Disease. This begins later in child- 
hood and persists into adult life. (3) Von Jaksch’s Anaemia. This is at once 
differentiated by the blood picture. (4) Congenital Syphilis with hepatic 
enlargement. 

Prognosis and Treatment. — Death occurs almost invariably within 
two years of birth, and no treatment is possible. 


HAND-SCHOLLER-CHRISTIAN’S DISEASE 

Synonyms. — Hand’s Disease ; Schiiller-Christian’s Disease or Syndrome. 

Definition. — This is a rare lipoid disturbance of the reticulo-endothelial 
cells, but it is of greater importance than Niemann-Pick’s disease because 
some sufferers survive to adult life. First described by Hand in 1893, cases 
were also recorded by Schiiller in 1915 and Christian in 1919 ; in all, over one 
hundred have been reported. 
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Mtiology. This is quite unknown. There is no hereditary, fomilr 
or racial tendency, and either sex may be affected. The disease usuall} 
irrst shows itself in early childhood, but occasionally somewhat later Mental 
changes are absent. 

Pathology.— The diagnostic feature is the presence of localised deposits 
of cholesterol-ester in the bones of the skull, most easily recognised in the flat 
bones of the vault but also occurring elsewhere. Other bones of the body arc 
rarely involved (see p. 1408). Histologically the lipoid is contained in “foamy” 
cells, and giant cells are numerous. The lesion, in fact, closely resembles 
xanthoma (p. 1483), and the clinical features of the disease under discussion 
are due to the peculiar and characteristic sites of the lipoid deposit. The 
cholesterol content of the blood is often, but by no means invariably, raised. 

Symptoms.— The three outstanding features of the disease are : (lj 
Bony defects of the skull, visible as areas of decreased density in X-ray 
films ; (2) diabetes insipidus, due to localised involvement of the pituitary ; 
and (3) exophthalmos, on one or both sides. 

The clinical signs which usually first attract attention in a child are 
diabetes insipidus or exophthalmos ; the former is present in 70 per cent, 
of all cases, the latter not so frequently. When X-ray films are taken defects 
in the skull are invariably visible. 

Diagnosis. — The three points mentioned above are characteristic. The 
changes in the skull, seen by X-rays, are essential ; but the diagnosis may 
still be made when one or even both of the others are absent. Various 
clinical features have been described in individual cases, but none of these 
form an essential part of the syndrome or aid diagnosis. 

Prognosis. — This is not good, and one third of the patients die in child- 
hood. The earlier the onset (before 5 years) the worse the outlook. The 
initial acute phase is evidently the danger. If the patient survives this 
and the chronic stage (presenting itself chiefly as diabetes insipidus) is 
reached, he may live for many years. 

Treatment, — X-ray therapy may benefit the local condition in the 
bones of the skull, and should be tried. Dietetic restriction of foods rich in 
cholesterol has been recommended, but is of doubtful value. No treatment 
is known to remove the exophthalmos, but the diabetes insipidus responds 
quite well to the usual therapy for that disease (p. 511). 


HYPERCHOLESTEROLdSMIC SPLENOMEGALY 
IN DIABETES MELLITUS 

This is a rare condition, arising in conjunction with lipromia in the blood. 

The enlarged spleen is filled with foamy cells containing lipoid, which, however, 
may not show double refraction to light when viewed through crossed Nicol’s 
prisms as does ordinary cholesterol-ester. For this reason, confusion with 
Gaucher’s disease may easily arise. Chemical analysis, however, proves the 
presence in the tissue of a great excess of cholesterol. These cases clinically I 
often exhibit xanthomatosis of the skin, and some have shown the interesting : 
complication of hepatic cirrhosis and jaundice. 1 
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RETICULO-ENDOTHELIOSIS OF THE SPLEEN 

Here may be mentioned a number of cases of chronic splenomegaly, 
often with enormous enlargement, and of unknown aetiology. The clinical 
picture resembles splenic anaemia, but on histological examination the organ 
exhibits extreme reticulo-endothelial hyperplasia, and frequently giant-cells 
are present. In some cases the liver has been found to be cirrhosed. The 
exact status of this group of cases is still undetermined, but the histological 
changes in the spleen are quite unlike Hodgkin’s disease, or any other type of 
splenomegaly. 

J. W. MoNee. 



SECTION XI 

DISEASES OF THE LYMPHATIC SYSTEM 

INTRODUCTION 

The lymphatic system consists of the lymphatic vessels (lymphatics), the 
thoracic duct, the lymph nodes or glands, and multitudes of large or small 
collections of lymphoid cells scattered throughout almost every organ and 
tissue of the body. Examples of large collections are the tonsils, the Foyer's 
patches of the intestine, the Malpighian bodies of the spleen, and the thymus 
gland. Small collections are well seen in the liver, the bone-marrow, the 
lungs, the thyroid gland and in many other situations. 

Our knowledge of the functions of this abundant tissue is still meagre. 
It seems certain that the larger collections of lymphoid tissue, and especially 
the lymph nodes, may be regarded as filters of the blood plasma. How is 
this function carried out ? It is now recognised that the lymph nodes arc 
not made up merely of lymphocytes and lymph-follicles, but contain both 
lymphoid and reticulo-endothelial tissue. The sinuses of the lymph glands 
are lined by reticulo-endothelium, through which all substances entering the 
glands must pass. The functions of the reticulo-cndo thelial cells have already 
been discussed (p. 856), and it is this part of the lymph gland which is 
believed to filter out, or store, foreign particles, bacteria and metabolic 
products. As a result, the gland may often be damaged or diseased. 

A lymph gland is arranged in follicles, and it was long claimed that the 
centre of each follicle, which contains pale and larger cells, is the “ germinal 
centre ” in which new lymphocytes, large and small, are formed. It is now 
considered more probable (although still unproved) that the large pale 
central cells are essentially reticulo-endothelial in function. 

The purely lymphoid parts of the glands are the source of the lymphocytes, 
but the functions subserved by these cells, in the blood stream and elsewhere, 
are still unknown. 

The thymus gland is also double in structure, the larger cortical part 
being chiefly composed of ordinary lymphoid, tissue, while the smaller 
medulla (Hassall’s corpuscles) is epithelial in origin. 


DISEASES OF THE LYMPHATIC VESSELS 

A. DISEASES OF THE THORACIC DUCT 

Apart from obstruction of the duct, caused by intrinsic or extrinsic tumours 
(usually malignant in nature), and less often by tuberculosis, aneurysm and 
lymphadenoma, lesions in this situation are rare and are very difficult ol 
recognition during life. The results of obstruction are chylous pleural effusion 
and (or) chylous ascites. Since chyliform ascites may occur without obstruc- 

S70 
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tion to the thoracic duct, as in tuberculous peritonitis, peritoneal carcinoma- 
tosis and even in cirrhosis of the liver, the presence of a milky pleural effusion 
is better evidence of a thoracic duct lesion than is a milky ascites. But even 
here the diagnosis is by no means certain on this fact alone. Chyluria, with 
chylous oedema of the genitals and lower extremities, if concurring with one 
or both of the above do, however, imake diagnosis of obstruction to the 
thoracic duct almost certain. 


B. DISEASES OF THE LYMPHATIC VESSELS 

(i) Lymphangitis. — Acute inflammation of the smaller lymphatics is a 
very common infection, and is mainly of surgical significance. When present 
in septicaemia, however, its importance lies in the fact that it indicates the 
area of primary septic infection, or that pyaemic metastases are threatening 
in the neighbourhood of the inflammation. The appearance is that of reddish 
lines on the skin, running in the long axis of the limb, or of a red blush, here 
or elsewhere, associated with pain, tenderness and slight oedema. Chronic 
lymphangitis is usually tuberculous or syphilitic in nature. 

(ii) Lymphangiectasis. — This condition is usually the result of obstruction 
of the larger lymph vessels, causing dilatation of the smaller radicles, as by 
carcinoma, scar tissue, etc., or by infiltration of the walls of the vessels by 
tubercle or syphilis. Elephantiasis is a chronic affection, usually of one or 
both legs, leading to great increase in size of the limb. It may be congenital 
or acquired. In the latter case the condition may be due to infection by 
Filaria sanguinis, which causes lymph stasis and also inflammation of the 
skin and subcutaneous tissues. 


DISEASES OF THE LYMPH NODES 

A. LOCAL 

(i) Acute Local Lymphadenitis is generally associated with acute lymph- 
angitis and is due to the same causes — acute septic inflammation of the skin or 
mucous surfaces of the part drained by the lymphatics affected. The lymphatics 
associated with the fauces are those most often involved, for obvious reasons. 
The tender and swollen nodes may suppurate, in which case the inflammation 
spreads, leading to peri-adenitis and involvement of the skin. 

(ii) Chronic Local Lymphadenitis is more often due to tuberculosis 
than to pyogenic infection. 

Chronic Tuberculous Lymphadenitis 

Synonym. — Lymph Gland Tuberculosis. 

This manifestation of tuberculosis, when localised, is seen chiefly in 
children. The cervical glands are most commonly affected, but the bronchial 
glands and mesenteric glands are also frequently involved. 

The cervical glands may be invaded on one or both sides of the neck, and 
by their enlargement may cause much deformity. It should be remembered 
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that frequently many more glands are diseased than can be detected by the 
eye or by palpation. The enlarged glands may subside spontaneously under 
conservative treatment, but on the other hand may become adherent and 
matted together. Later, caseation may ensue, the skin becomes involved 
and a sinus results, with discharge of tuberculous pus. Secondary pyogenic 
infection should then be guarded against. Tuberculous glandular enlarge- 
ments are always painless. b 

Nowadays attempts to remove masses of non-caseous tuberculous glands 
in the neck are rarely justified, if at all, since other infected lymph nodes 
must be left behind. The best treatment is general and nutritional, as 
advised for other forms of tuberculosis, and an open air life in a sunny coast 
resort is to be strongly recommended. If local caseation occurs and fluctuation 
is clearly detected, surgical excision must be employed, since in this way 
involvement of the skin, sinus formation and an ugly depressed scar may he 
avoided. The site of the surgical scar should be carefully chosen for its 
cosmetic effect, and by skilful retraction of the skin may be placed in some 
suitable fold away from the lesion. 

The treatment of tuberculosis of the bronchial glands and mesenteric 
glands is discussed elsewhere. 

Local tuberculous enlargement of lymph nodes in the asdllte or groins, 
both in children and adults, is so rare that other diseases should always he 
suspected. 


B. GENERAL 

(i) Acute Generalised Lymphadenitis. This occurs in every one of 
the acute infectious diseases, but is particularly frequent, and therefore of 
special diagnostic importance, in German measles, measles, scarlet fever 
and diphtheria. In glandular fever there is generalised lymphadenitis 
associated with mononucleosis. 

(ii) Chronic Generalised Lymphadenitis. This is seen in the secondary 
stage of syphilis, and rarely in tuberculosis. In the latter infection the char- 
acter of the nodal enlargements varies with the histological reaction to the 
bacillus and with the tendency to caseation, which may be well, or ill, marked. 
It is in cases in which caseation is delayed, or absent, that the diagnosis 
from Iymphadenoma is sometimes very difficult, or quite impossible, in tbo 
absence of biopsy. 


C. NEOPLASTIC 

Lymphatic glands are invaded both by carcinoma and sarcoma. In 
carcinoma the involvement is secondary, and the situation and line of spread 
of the enlargement is often of critical importance in the diagnosis of the seat 
of the primary growth. Primary lymphosarcoma is dealt with separately 
(p. 876 ), but secondary invasion by sarcoma is not infrequent. 

Enlargement of lymphatic glands, local or general, m Hodgkin b disease 
and chronic lymphatic leukemia, is discussed elsewhere. 
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HODGKIN’S DISEASE 

Synonym. — Lymphadenoma. 

Definition. — A disease characterised by painless, progressive enlarge- 
ment of lymph nodes, usually beginning in one group and spreading to other 
groups, and associated with hyperplasia of lymphoid tissue in the spleen, 
fiver and other organs, with ansemia. 

The disease appears definitely to be a specific entity. Its causation is 
unknown. In nosology it is by some placed amongst the microbic infections, 
and by others amongst the neoplasmata ; it has affinities with both of these 
processes. 

^Etiological Factors. — The disease occasionally follows upon known 
infections — pyogenic, tuberculous or syphilitic — but in these cases it would 
appear to be of the nature of a secondary infection rather than an expression 
of any one of these diseases. It may coexist with tuberculosis. Though it 
may arise at almost any age, the chief incidence is during the first four decades 
of fife. It is about twice as common in males as in females. Though some- 
times seen in two or more members of the same family, there seems to be 
little or no real hereditary tendency. 

Pathology. — The enlarged lymph nodes tend to remain discrete, and the 
capsule of the node is rarely, if ever, infiltrated. The masses are sometimes 
very large and may weigh several pounds. Individual nodes are seen to be 
of a pinkish-grey colour, smooth, “ leathery ” to the feel and, on section, 
show yellowish strands passing in from the capsule, with rather translucent 
whitish tissue between them. Areas of necrosis are unusual. Microscopic 
examination reveals great proliferation of the reticular endothelium, hyper- 
plasia of the lymphoid cells and a mixture of large hyaline cells, plasma cells 
and eosinophil leucocytes. Some of the endothelial cells are very large and 
are multinuclear. These cells have some resemblance to giant cells, but their 
outlines are more regular and their nuclei are superposed and placed in a 
mass near the centre of the cell rather than ranged around the periphery. 
The presence of these large multinuclear endothelial cells, together with 
eosinophil cells, constitutes the most characteristic feature of the lymph- 
adenomatous lesion histologically. 

The spleen is generally enlarged at the time of death, but great enlarge- 
ment, though it does sometimes occur, is unusual. The organ is quite firm, 
preserves its natural contours, and adhesions are often present. The surface 
is sometimes slightly nodular. On seotion the well-known “ hardbake ” 
appearance is seen — whitish-grey areas (of lymphadenomatous material) 
embedded in a dark red matrix (of spleen pulp). 

The liver is the organ most often affected next to the spleen. The de- 
posits are found to lie chiefiy in the portal canals. There is usually associated 
fatty change. 

-Of other organs and tissues, the lungs, kidneys, bones and intestines are 
those chiefly affected. 

Symptoms. — In the great majority of the cases the first symptom is the 
appearance of enlarged lymph nodes in the neck. The first nodes to be 
involved are more often in the posterior than in the anterior triangle. At 
this time the patient is not ill, nor does a full investigation, as a rule, discover 



874 


DISEASES OF THE LYMPHATIC SYSTEM 

signs of disease elsewhere ; there is little or no anaemia. Other, but less 
common, situations for the initial node swellings are the axillto, the groins, 
the mediastinum and the abdomen. There is usually an interval of some 
months before general symptoms appear, and their onset is usually insidious. 

In some cases, however, the general symptoms advance rapidly. There is 
an acute type of the disease, associated with early generalisation of the node 
involvements, and if the original local lymph node enlargement is overlooked, * 
the simulation of some such acute infection as miliary tuberculosis may be 
very close. 

The features of the lymph node swellings are important. They soon 
become visible. They are painless, insensitive, and in the early stages of the 
disease they mobilise easily. To the feel, the nodes are firm and leather}'. 

They tend to remain discrete, without involvement of the capsule and there- 
fore without coalescence. The skin is only rarely involved ; and when it is, 
or when, with equal rarity, the nodes undergo caseation or suppuration, this 
is due to secondary infection by pyogenic organisms or by tubercle. After 
a while the enlarged nodes tend to become massive tumours, and certain of I 
the above features change — their mobility lessens and the individual nodes 
are difficult to recognise. 

Two sets of symptoms now become added to the initial superficial node 
enlargements — the general symptoms of the disease, and symptoms referable 
to pressure and infiltration of the Iymphadenomatous tissue in different parts 
of the body. 

The general symptoms include a sense of lassitude and weakness, shortness 
of breath on exertion, sweating and loss of weight. Pruritus is rather com- 
mon and may be very intractable. The colour of the skin changes to a cafe - 
au-hit tint, and in some cases a well-marked general pigmentation develops. 
Pyrexia is quite common. The form most often seen is a mild grade of remittent 
pyrexia, similar to that seen in tuberculosis. Not at all infrequently, how- 
ever, the pyrexia assumes an undulant character, and the recognition of this 
type of fever is of great importance in diagnosis. It is not at all uncommonly 
overlooked, especially if morning and evening charts are not kept. Some- 
times the undulant feature is very regular, a wave of pyrexia of some 10 to 
14 days’ duration is followed by an apyrexial period of somewhat shorter 
duration, when the pyxexial period is repented, and so on. The symptoms 
wax and wane with the pyrexia, not only the general symptoms but, at 
times, symptoms of a focal kind. The writer has seen a case of this sort in 
which acute pulmonary symptoms were present, and the disease was thought 
to be a relapsing broncho-pneumonia. Such pyrexia as is here referred to 
is termed the “ Pcl-Ebstein type,” after the two observers who first described 
it. There is a third, and less common, form of pyrexia : the continued type 
somewhat resembling typhoid fever. It occurs in severe and rapidly pro- 
gressive coses. _ . ... . 

The anosmia, though it may be severe, has not, despite tradition to the 
contrary, any special features, nor is the blood picture often helpful in 
diagnosis. The red blood count and the hiemoglobin estimate arc those of 
a “ secondary ’’ amemia. The white cells vary much in number and in kind. 
Lcucopenio is present in some of the more acute cases, and is occasionally 
a striking accompaniment of the pyrexial phases in a marked rel-hbstcin 
fever. In the majority of cases, however, the leucocyte count shows a 
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moderate rise (10,000 to 20,000). The absolute eosinophil count quite 
frequently lies above the top figure of the range in health (400), and this 
fact may therefore be of some diagnostic help. 

Focal symptoms, as already stated, are due, in the main, to pressure by 
the lymphadenomatous masses. Mediastinal pressure causes distressing 
dyspnoea, cyanosis and stridor ; laryngeal palsy may be bilateral and may 
require tracheotomy — in which case the operation may tax the resources of 
the most experienced surgeon. Enlarged hilum glands and invasion of the 
peri-bronchial tissues produce collapse of lung, pleural effusions (sometimes 
haemorrhagic or chyliform), and bronchiectasis with haemoptysis. Masses in 
the transverse fissure of the liver may cause jaundice and ascites. In the final 
stages the bones, especially the ribs and sternum, may be extensively involved. 

An interesting and not very uncommon complication is a paraplegia due 
to meningeal involvement about the lumbo-sacral region or the cauda equina. 

Diagnosis. — This is from other causes of lymphadenopathy, both local 
and general, such as tubercle, syphilis, the less acute form of glandular fever, 
leukaemia and generalised neoplasmata. There are two diseases which 
confuse with Hodgkin’s disease in particular : these are tuberculous adenitis 
and lympho-sarcoma. Especially does the uncommon form of tuberculosis, 
termed “ endothelial,” cause difficulty. In such circumstances biopsy alone 
may serve to establish the diagnosis. But even then the problems may not 
be solved, because the node removed may not show characteristic changes, 
being as yet inconclusive in its early morbid appearances or being too fibrotic. 
Care must be exercised in the choice of the lymph node to be excised : the 
one most easy to remove is not necessarily the best for diagnostic purposes. 

Course and Prognosis. — Trousseau’s description of the disease as 
having three stages — the stage of local lymph-node enlargement, the stage of 
genera] lymphatic enlargement, and the stage of cachexia — holds good for 
the great majority of cases. But cases may be acute throughout, the total 
duration not exceeding 3 months. In other instances, long periods of 
remission occur, and these, with modern irradiation methods of treatment, 
are much more frequently seen nowadays than formerly. The average 
duration of the disease is perhaps about 5 years. Patients in whom the 
diagnosis has been well established may be found in moderately good health 
10 years later. But complete arrest must be quite rare if, indeed, it occurs 
at all. Rather rapid “ lighting up ” in a quiescent case is one of the striking 
features of the disease, and though the condition may be, again and again, 
stabilised by treatment, the level of health after each active phase has 
passed is found to be lower than it was previously. 

Treatment. — Excision of the enlarged nodes, formerly much practised, 
has been abandoned in favour of deep X-ray therapy. Radium is no longer 
employed. Daily treatment with light dosage is much to be preferred, rather 
than larger doses at weekly or monthly intervals, since in this way the general 
health of the patient is longer maintained. Irradiation should be applied to 
the nodes, the spleen, the mediastinum and other parts known to be affected, 
mapping out the areas to be treated and selecting the angles of application 
with care. The first course should last 2 to 3 weeks, and be repeated at 
intervals. "When the disease has become widespread the so-called wide-field 
or bath treatment by X-rays should be employed, using again very light daily 
dosage.. 
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The importance of watching the patient’s general health cannot be over 
emphasized, and m this so far incurable disease over-treatment must be 
avoided. A few small palpable nodes are unimportant if the patient feels 
well. Periodic full blood counts should be done, and ansemia vigorously 
treated with iron. Liquor arsenicalis (Fowler’s solution), much used before 
the advances in deep X-ray therapy, is nowadays seldom employed. Eventu- 
ally a time comes when neither X-rays nor iron have the slightest effect, and 
all treatment must be stopped. 

LYMPHOSARCOMA 

Definition. — A disease arising in different parts of the lymphatic 
system, locally malignant and invading neighbouring structures ; and later, 
spreading by the lymphatics to give rise to metastases in distant organs. 

^Etiology. — The incidence of lymphosarcoma is very similar to Hodgkin’s 
disease, but this disease is much less frequent. 

Pathology. — The commonest site of origin is in the cervical lymph 
glands, next in the mediastinal glands, and more rarely in the tonsils, the 
lymphoid tissues of the naso-pharynx, the retro-peritoneal lymph glands 
and the lymphoid tissue of the intestine. In section the affected tissues have 
a homogeneous appearance. Histologically the essential diagnostic point is 
the uniform replacement of the normal structure of the lymph follicles by 
cells which are all alike and which generally closely resemble small lympho- 
cytes. Between the cells is a fine reticulum, well shown only by special 
Btaining, and absent in ordinary “ round-celled sarcoma.” When the cells 
are uniformly larger, and possibly derived from reticulo-endothelial parts of 
the lymphatic system, a histological diagnosis of endothelioma may be justified, 
but otherwise the disease is identical. 

Many, but not all, tumours arising in the mediastinum are examples of 
oat-celled carcinoma of the lung arising in a bronchus (p. 1239), so that 
mediastinal lymphosarcoma is less common than was formerly supposed. 

In the later stages of the disease distant groups of lymphatic glands may 
be involved, but the spleen is not often enlarged. At necropsy secondary 
growths may be widespread, but are often too small to be recognised except 
by the microscope. 

Symptoms. — When arising in the cervical lymph glands, the enlargement 
is rapid, matting together soon occurs, and local destruction with ulceration 
may ensue. Otherwise, especially if the glands involved are in deeper situa- 
tions, the symptoms are chiefly those of pressure and invasion of neighbouring 
structures. In contradistinction to Hodgkin’s disease, general, symptoms are 
few. The patient may appear in good health, and the cachectic state seen in 
the late stages of lymphadcnoma is absent. Fever also is much less common. 
The blood picture is usually not distinctive, but in a few cases may suggest 

lymphatic leukemia. ,. 

Diagnosis. — This is principally from Hodgkin s disease, but other diseases 
of the lymphatic system should also be excluded. Removal of a suitable 
lymphatic gland or portion of tissue is the only rational means of diagnosis. 

Course and Prognosis. — The course is more rapidly fatal than m 
Hodgkin’s disease, but may be greatly influenced by treatment. 

Treatment. — Lymphosarcoma is more susceptible to suitable _ X-ray 
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treatment than almost any of the varieties of enlargement of the lymphatic 
glands, and the localised masses generally disappear with great rapidity. 
Kecurrence elsewhere, however, is soon manifest, and most patients die of 
asthenia. No permanent cure can yet be hoped for. 

STATUS LYMPHATICUS 

Synonym. — Lymphatism. 

Under this term are classed, somewhat loosely, a number of cases met 
with in which there is hyperplasia of the lymphatic tissues in the body. 
The note of dramatic significance is given to these cases because, in them, 
sudden death is prone to occur, whether during anaesthetic administration 
or otherwise. 

Since the thymus is found to be enlarged with great constancy in such 
patients, considerable importance attaches to this part of the picture, though 
it is probable that the essential nature of the diseased state is much more 
general, and that such local hyperplasia alone, though it has serious possi- 
bilities, is not responsible for more than a proportion of the fatalities. 

Though the diagnosis of thymic hyperplasia is nowadays greatly assisted 
by X-ray examination of the thorax, by far the majority of instances of lymph- 
atism are only discovered in the post-mortem room. Children who present 
a pallid and flabby facies are by no means necessarily “ lymphatic ” in the 
sense of the word here used. Nor does the presence of “ thymic asthma ” 
necessarily denote more than the local lesion of an enlarged thymus. In 
other words, lymphatism always presents thymic hyperplasia as one of its 
features, but demonstration of thymic enlargement, whether before or after 
death, by no means proves the existence of lymphatism. The real nature of 
this latter condition is quite unknown. 

MIKULICZ’S DISEASE 

Definition. — A slowly developing bilateral enlargement of the lachrymal 
glands, followed by s imil ar symmetrical enlargement of the salivary glands — 
the parotid, the submaxillary and the sublingual. 

/Etiology. — This is unknown. The condition occurs only in adult life. 

Pathology. — This disease, described in 1888, is included here rather than 
under conditions affecting the Balivary glands because the enlargement is 
due to hyperplasia of the lymphoid tissues, and not of the secretory elements. 
Excised tissue shows changes resembling sarcoma or lymphatic leukaemia, 
and the condition has occasionally progressed to true leukaemia. 

Symptoms.-— The enlargement of the glands is symmetrical, painless and 
slowly progressive. The ultimate deformity may be very great. The only 
symptoms complained of are interference of vision and impaired salivary 
secretion. The general health is unimpaired. 

Diagnosis. — This depends on the clinical features described. Leukaemia, 
Hodgkin’s disease, tuberculosis and syphilis, in all of which enlargement of 
the salivary glands may be present, should be excluded. 

Treatment. — Arsenic, potassium iodide and X-ray therapy have all been 
tried, but the disease pursues a very chronio course. 

Hokdeb. 

J. W. McNbe. 



SECTION XII 


DISEASES OF THE CIRCULATORY SYSTEM 

DISEASES OF THE HEART AND PERICARDIUM 

PHYSIOLOGICAL CONSIDERATIONS 

In normal circumstances it is the left ventricle which gives rise to the clinical 
apex-beat, and the apex-beat may then be defined as that part which is 
farthest to the left at which a definite forward thrust is imparted to the 
finger held perpendicularly to the chest. When the right ventricle is much 
enlarged, however, that chamber may displace the left ventricle backwards, 
so that the apex-beat is due to the contraction of the right, instead of the 
left, ventricle. 

The sino-auricular node is a small node of specialised tissue which is 
situated at the junction of the superior vena cava and the free border of the 
right auricular appendix with the right auricle. In it are nerve fibres and 
ganglion cells, which are connected with the vagus and sympathetic nerves. 
The auriculo-ventricular node is a small node of specialised tissue which is 
situated at the posterior and right border of the interauricular septum near 
the mouth of the coronary sinus. The auriculo-venlriciilar bundle, or bundle 
of His, is a bundle of tissue connecting the auricles and ventricles. It arises 
from the auriculo-ventricular node, passes forwards in the interauricular 
septum, then turns downwards, and at the upper margin of the interventricular 
septum divides into two main branches, one of which goes to the right and the 
other to the left ventricle, each eventually terminating in widespread sub- 
endothelial arborizations — the Purkinje fibres. Nerve-fibres and ganglion 
cells are present in the auriculo-ventricular bundle, and its blood supply is 
mainly derived from a special branch of the right coronary artery. 

The heart muscle possesses certain inherent properties, namely : Rbythmi- 
city, by which is meant the power of generating impulses which can excite 
it to contract rhythmically ; excitability, the power to respond to external 
stimuli by contracting ; contractility, that of contracting in response to 
impulses or stimuli ; conductivity, that of conveying waves .of excitation or 
impulses from fibre to fibre ; and tonus or tonicity, a condition of sustained 
partial contraction, independent of systolic contractions, by virtue of which 
the muscle fibres offer more resistance to stretching during diastole than they 
would owing to their inherent elasticity or other properties alone. 

The function of rhythmicity is more developed in the remains of the 
primitive cardiac tube than in the auricular or ventricular tissue, especially 
in the remains of the sinus venosus. Impulses therefore normally arise at 
the latter site, and they begin in the sino-auricular node, for which reason 
the node has been called the “ pace-maker ” of the heart ; the rhythm of the 
> »** > ,ems that of the remaining segments of the organ. The function of 
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conductivity is most developed in the aurieulo-ventricular node, the bundle, 
and its branches ; and that of contractility in the muscle fibres of the auricles 
and ventricles. 

Prom the sino-auricular node, the wave of excitation travels to the other 
portions of the heart by means of the function of conductivity. It first 
spreads over the auricles, and auricular systole takes place. It is then con- 
veyed through the aurieulo-ventricular node, along the aurieulo-ventricular 
bundle, its branches and ultimately the subendothelial arborizations, causing 
excitation of the septum, apex, and base of the ventricles, in that order, so 
that the ventricles contract in response to excitation waves received from the 
auricles. The interval separating the commencement of auricular and 
ventricular contraction is of great clinical importance, for it is an index of the 
time-relations of the contraction of the auricles and ventricles, and of the 
function of conductivity of the aurieulo-ventricular node and bundle above its 
division. It is called the As-Vs interval. The function of the conductivity of 
the heart may be measured by means of the electro-cardiograph and the 
clinical polygraph. 

But while normally the function of rhythmicity is most developed at the 
sinus part of the auricle it may be so in any other portion of the remains of 
the primitive cardiac tube, in which event the impulses are generated at that 
particular point ; for this reason the different parts of the heart are capable 
of starting independent contractions. They may rise in the auricle ; or 
in the aurieulo-ventricular node or the bundle above its division ; or in the 
ventricle itself, probably in the subendothelial arborizations. When the 
impulses are generated in the sinus part of the auricle, we speak of normal 
or sinus rhythm. When they arise at an abnormal point, i.e. at some site 
other than the sinus, the abnormal focus is sometimes termed ectopic (Lewis) 
or heterotopic (Hering), and the contraction an ectopic beat. The term ectopic 
rhythm also is sometimes employed. When the ventricular contraction is the 
result of an excitation wave which comes from above the division of the 
aurieulo-ventricular bundle, it is sometimes termed supra-ventricular in 
origin ; and when it is due to an impulse generated below the division of the 
bundle, it is sometimes called of ventricular origin. When the ventricular 
contraction is supra-ventricular in origin, but the manner of conduction of 
the wave of excitation along the normal channels is abnormal, the ventricular 
beat is sometimes called aberrant. In what is termed aurieulo-ventricular 
nodal rhythm, the impulses arise in the aurieulo-ventricular node, and travel 
upwards into the auricles and downwards into the ventricles, giving rise to a 
simultaneous contraction of both auricles and ventricles. When the ventricles 
beat independently of the auricles, the independent rhythm of the ventricles 
is called “ idio-ventricular ” rhythm. It is found only in association with 
aurieulo-ventricular block. 

Throughout systole the heart muscle is absolutely refractory and so does 
not respond to a stimulus, whatever its strength. Immediately after systole 
the muscle is relatively refractory, during which it may respond to a stronger 
stimulus but not to a weaker one. When s timulat ed, the cardiac muscle either 
does not contract at all, or it does so to the fullest possible extent at the 
time, whether the stimulus be weak or strong ; it is a case of “ all or none.” 
The longer the time that has elapsed since the previous contraction, the 
weaker is the stimulus required to bring about a further contraction. Further, 
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the greater the degree of excitability of the muscle-fibres, the weaker is the 
stimulus required, and the earlier in the refractory period will the heart 
contract. The amount of contraction does not depend upon tho strength of 
the stimulus employed, but varies according to the time at which the stimuli 
are applied. When a contraction occurs early in diastole, the contraction in 
the succeeding cardiac cycle is weaker than that preceding it. Within 
certain limits, the degree of contractility depends upon the length of tho 
preceding diastole ; the greater the period of rest, the more perfect and full 
is the recovery. It can, therefore, be readily understood that the greater 
theJieart-rate the greater is the possibility of cardiac failure. Similar laws 
apply to each of the other special functions of the heart muscle. In tho case 
of conductivity, for example ; when conduction occurs, this function has been 
exercised to the fullest extent possible at the time of stimulation. The 
refractory period follows immediately after the conduction of a stimulus, 
and during this brief period the muscle-fibres cannot again conduct a stimulus, 
conductivity being completely exhausted. Restoration, however, quickly 
commences, and ultimately the function is restored. The extent of the 
relaxation between the contractions depends upon the degree of tonus present, 
and upon the rate of the heart-beat. With a slower rate there is, of course, 
more time for full relaxation. There should be a sufficient period of rest after 
each function has been exercised. Within certain limits, the greater the 
period of rest the more perfect and full is the recovery of each spcoial function. 
In heart failure one or more of the five fundamental functions of the fibreB 
of the heart muscles are at fault, and, if this occur to two or more simul- 
taneously, the different functions are not necessarily equally affected. From 
what has been said, the value of rest in heart failure can be readily understood. 

The pulsus altemans is probably an indication of depressed contractility 
of the heart. When conductivity of the heart is impaired, there is some 
degree of heart-block. A lowered state of tonus results in dilatation of tlic 
heart and it may be of the aurioulo-ventricular orifices. 

The heart has the power of rhythmically contracting and dilating, due to 
an inherent power possessed by the cardiac musculature, independent of any 
extrinsic nervous influence. N evertheless, the activity of the various functions 
of the muscle-fibres is under nervous control. Both the inhibitory fibres of 
the vagus and the accelerator fibres of the sympathetic are normally in a 
state of tome activity, and tho cardiac centres arc in a state of continuous 
slight excitation. 

The Cardiac Cycle.— Stated briefly, in the cardiac cycle there occur in 
rapid succession auricular systole, ventricular systole, and ventricular diastole ; 
auricular diastole commences during the ventricular systole, and the ventricular 
diastole continues during auricular systole ; the diastole of the aunclcs 
coincides with the beginning of tho ventricular systole, and the diastole of the 
ventricles with the commencement of the pause. The two active phases 
(systole and diastole) are followed by the state of rest. There are three 
phases in the systole of tho ventricles, namely : (a) The period dunBg which 
all four valves are closed ; this is called the prc-sphygmic period. (6) I lie 
period during which the semilunar valves are open ; this is called the sph) gmic 
’^.period, (c) The period between the closure of the semilunar valves 
' v Ajpc nin g of tbc auriculo-ventricular valves ; this is called tho post- 
^period. It should be noted that tho sphygmic or pulse-period 
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in a tracing of the cardiac apex, carotid pulse or radial pulse, does not refer 
to the actual time of occurrence of ventricular systole, but to a period in 
the tracing ; and, on account of the distance from the heart, the sphygmic 
or pulse-period will necessarily be later in a radial tracing than the same 
period in a tracing taken at the cardiac apex or over the carotid. The periods 
of time which elapse betwen the apex-beat and the carotid pulse, and between 
the carotid and radial pulses, have each been found to be ^th of a second ; 
the pulse-period, therefore, in a radial tracing commences about -j^th of a 
second behind the same period in a tracing of the carotid, and about £th of a 
second behind that in a cardiogram. 

Assuming that in normal health the human heart beats about 72 times 
per minute, each cardiac cycle, therefore, is completed in about -j^ths of a 
second, this time being divided up in the following maimer : systole of 
auricle, ygth of a second ; systole of ventricle, T gths of a second ; diastole, 
T^ths of a second. CHnicaliy , .systole commences with the beginning of the' 
first sound- and. terminates immediately before the second sound, while 
diastole commences with the beginning of the second sound and ends immedi- 
ately before'the next first sound. The most stable part of the cardiac cycle is 
the ventricular Bystole, and the most variable is the diastole. The rate of the 
heart-beat mainly depends upon the duration of the diastole. When the 
heart beats unusually quickly, the duration of the diastole is shortened by a 
greater degree than that of the systole ; in other words, when the period of the 
cardiac cycle decreases it is the long pause which is particularly shortened. 

THE CLINICAL POLYGRAPH 

The clinical polygraph was the instrument employed by Mackenzie in 
his epoch-making researches on irregular action of the heart and the results 
of the administration of the digitalis group of drugs in those suffering from 
cardiac affections. 

By means of this instrument the movements of both auricles and ventricles 
can be recorded graphically, the time-relations of the contractions studied, 
and the function of conductivity of the auriculo-ventricular bundle above 
its division measured. It is possible to identify sinus arrhythmia, the various 
types of extrasystoles, the various degrees of auriculo-ventricular heart-block, 
the pulsus altemans, auricular fibrillation, and a proportion of cases of 
auricular flutter. At the present time, however, the clinical polygraph has 
almost entirely been superseded by the electrocardiograph in clinical practice, 
since the latter gives almost all the information to be obtained by the poly- 
graph, its findings are more accurate, and it provides additional information 
(see p. 1033). 

Clinical electrocardiography is dealt with at the end of the Section. 

By means of the clinical polygraph it is possible to obtain tracings of any 
two of the following : The radial or brachial pulse, the apex-beat, the carotid 
pulse, the jugular pulse, the liver pulsation, and the respiratory movements. 
A time-marker registers |th of a second on the recording surface. For clinical 
purposes, it is usual to take simultaneous records of the radial or brachial 
pulse, and of the pulsation of the jugular vein at the root of the neck. A 
tracing of the radial pulse is called a sphygmogram or arteriogram, and a 
tracing of the venous pulse is called a phlebogram. 
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The Phlebogram. — In a normal phlebogram, in each cardiac cycle, three 
main elevations, separated by three depressions, are to be observed (Fig. 21). 
The three waves are called the o, c and v waves respectively. The a wave 
is due to the auricular systole. The c wave is probably due to the impulse 
of the carotid artery, but a similar wave occurs in intra-auricular pressure 
curves and, therefore, the c wave may be partly venous. The v wave is due 



Fig. 21 — Simultaneous tracings of the jugular and radial pulses, showing the normal 
form of venous pulse. Note that the a~e interval iB £th Becond, and that the 
summit of tho v wave coincides with the dicrotic notch of the radial pulse. 

to stasis ; during ventricular systole the pressure in the right auricle and 
jugular vein rises steadily, falling suddenly with the opening of the auriculo- 
ventricular valves, and this sudden fall of pressure marks the summit of tho 
v wave. Occasionally a fourth wave, the /» or b wave, occurs in diastole 
between the v wave and the a wave of the next cycle (Fig. 22). The wavcB of 
the jugular curve are identified by their time-relations to points on the radial 
pulse. The commencement of the c wave occutb -^th second be. ore the 
main radial upstroke, and the summit of the v wave is synchronous with 
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Fio22. .—Simultaneous tracings of tho jugular and radial pulses. Tho jugulnr curve 

shows tho h or 6 wavo. 


the bottom of the aortic notch in the radial pulse. When the v wave is 
double (v 1 and v 2 ), the apex of the second v wave is synchronous with the 
aortic notch. The a waves are recognised by exclusion, after identifying 
the c and v waves. The period of ventricular systole corresponds in time 
be segment of the venous curve between the commencement of c to 
gmmit of v. The o-c interval, from the commencement of the a 
the commencement of the c wave, approximately represents the 
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conduction time between auricles and ventricles, and measures normally 
between 0-15 and 0-2 seconds. If it exceeds Ath second, it indicates 
depressed conductivity by the auriculo-ventricular node or bundle. When 
the cardiac rate is unusually frequent, the duration of the diastolic 
interval is shortened, so that the v wave approaches more and more to the 
following a wave, and v and a may even coincide and superimpose. 

In cases of great distension of the right auricle the c and v waves coalesce 
to form a plateau-shaped wave (Fig. 23). This was described by Mackenzie 



Fio. 23. — Simultaneous tracings of tho jugular and radial pulses, from a case of auricular 
fibrillation, showing tho ventricular form of venous pulse, and an unusually slow 
radial pulse. 

as the ventricular form of venous pulse when it occurred in the absence of the 
a waves, but the condition is due to the great distension rather than to 
auricular fibrillation. 


CIRCULATORY FAILURE 

It is necessary to point out that there are two varieties of circulatory 
failure, namely, cardiac or central, and peripheral or vascular. In the first 
variety, the fault lies in the heart itself, and because of this the organ fails 
to propel an adequate amount of blood into the arteries. In the second, 
there is a diminution of the venous inflow to the heart as the result of dilata- 
tion of portions of the vascular bed, especially of the splanchnic area, and a 
consequent diminished cardiac output (see pp. 891, 892). In some cases, both 
forms of failure are present, as may occur in some acute infective diseases, 
such as diphtheria and pneumonia, and in coronary occlusion. 

A. Heart Failure 

In the study of heart disease it is of fundamental importance that we 
should have a true conception of the principles which underlie heart failure. 
It is also of much practical consequence to recognise the beginning of failure, 
and, in addition, to distinguish between the various degrees which may arise 
later. 

It should be understood that the essential cause of cardiac failure lies in 
the heart muscle, and is due to changes in the heart muscle which render it 
unable to maintain an efficient circulation. If this view be correct, valvular 
defects and disturbances of the cardiac mechanism, such as auricular fibrilla- 
tion, and diseased conditions of the blood vessels, should be regarded from the 



884 DISEASES OF THE CIRCULATORY SYSTEM 

point of view of tlie relation which they bear to the myocardium, as well as 
specific affections in themselves. Let us take the case of a valvular lesion : 
Firstly, it can be readily understood that it is a mechanical impediment to 
the heart muscle in its work. But it should be remembered that there are 
often, if not usually, along with the chronic valvular lesion, coincident changes 
in the cardiac musculature, or the blood vessels, or both. In all cases of chronic 
valvular disease, therefore, it is of importance that we should endeavour to 
ascertain whether the lesion which has invaded the valve has also affected the 
myocardium, or the blood vessels, or both, and, if so, to what degree. 

By the * reserve force * of the heart is meant the force inherent in the 
cardiac muscle which is called upon when bodily effort is made ; and by the 
‘ rest force ’ is meant the force inherent in the muscle of maintaining an 
efficient circulation when the body is at rest. 

The .reserve force may be estimated by the response of the heart to effort. 
This includes : (1) The effect of a standard piece of physical ..exertion on the 
cardiac and respiratory rates, which is called the ‘..exercise tolerance ^ test. 
The pulse .rate should not be unduly increased, and "it should return to its 
former level within ' two minutes after the cessation of the effort. (2) That 
which is of much greater value, the amount of physical exertion in which the 
patient can indulge without experiencing abnormal subjective symptoms. 

In our investigation of the reserve force of the heart, it is necessary to 
emphasize the following. The natural standard of the cardiac strength varies 
in different individuals, each knowing the amount of exertion in which he 
can normally engage without producing subjective symptoms. Our inquiry 
should aim at finding out whether there has been a departure from such, and, 
if so, in what degree. Again, a departure from the normal standard may be 
due to temporary or extraneous causes, such as deficient tone the result of 
lack of physical exertion, fatigue, upward displacement of the contents of the 
abdominal cavity, anaemia, and broncho-pulmonary morbid affections. 

Inquiry should also be made whether any departure from the normal 
standard is increasing, and, if so, whether in spite of an adequate period of 
rest and the employment of other remedial measures. 

By heart failure is meant a condition in which the cardiac muscle is 
unable to maintain an efficient circulation. It almost invariably begins with 
a diminution of the reserve force of the heart. This manifests itself by a 
limitation of the area of cardiac response, i.c. an individual cannot indulge 
in physical exertion which formerly he was able to do without experiencing 
subjective symptoms. These may appear as the result of less and less effort, 
until ultimately the ‘ rest force ’ is diminished, some or all of the symptoms 
being present even during rest, and objective signs also become evident. 

It may be mentioned here that while the terms ‘ compensation ’ and 
‘ decompensation ’ or failure of compensation sometimes used with reference 
to chronic valvular disease (see pp. 9G1, 962) are not strictly synonymous 
with the absence and presence of cardiac failure respectively, for practical 
purposes they correspond with them. 

The onset of heart failure may be gradual, or more or less rapid or even 
abrupt, usually the former. Among the most common symptoms are breath- 
lessness (dyspnoea), which is usually accompanied by increased respiratory 
rate (tachypncea), fatigue, palpitation, discomfort or pain in the precordium, 
giddiness, which may be slight and transient or severe enough to cause the 
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patient to fall, and faintness or actual syncope (loss of consciousness), referred 
to exertion. I would again emphasize that these may also he the result of 
temporary or extrinsic causes, some of which have been mentioned. 

Difficulty in breathing is the most frequent and earliest symptom, and is 
more common in mitral than in aortic disease. Its degree may be so slight 
that the patient himself may only observe it on over-exertion.’ Later, how- 
ever, the dyspnoea may be induced by less and less effort, until ultimately 
it may be brought on by such slight forms ns walking slowly on the level, or 
on changing the position in bed. Fatigue, which is usually related to physical 
or mental effort, generally the former, is not an uncommon symptom of 
cardiac failure. While palpitation may be due to such, it is much more 
frequently met with apart from it (see p. 911). Discomfort or pain is a rela- 
tively infrequent manifestation of heart failure. Some are of opinion that 
failure is never a cause of such. I do not share this view, although I would 
point out that even in the subjects of organic morbus cordis pain is generally 
due to extrinsic causes. For differential diagnosis, see p. 912. There may be 
accusation of weight or oppression over the prccordium in cardinc failure. 

Symptoms due to cerebral ana;mia the result of failure on the part of the 
heart to maintain an adequate supply of blood to the brain are not infrequent. 
They include early fatigue on mental effort, sleeplessness, disagreeable dreams, 
giddiness, faintness or actual syncope, usually referred to exertion, lack of 
power of concentration, impairment of memory, headache, nervousness, loss 
of emotional control, mental irritability and, in severe cases, even insanity. 

It is important to note that giddiness, faintness or actual syncope is much 
more frequently due to peripheral circulatory failure (see p. *891). Syncope 
of primary cardiac origin may occur in Adams-Stokes syndrome (see p. 910), 
sino-auricular block, paroxysmal tachycardia, especially of the ventricular 
variety, auricular flutter with a very rapid ventricular rate, auricular fibrilla- 
tion with a very rapid ventricular rate, and occasionally in organic morbus 
cordis, most commonly in aortic valvular disease and chronic myocardial 
disease. When due to organic morbus cordis, it is usually associated 
with physical exertion. It is to be noted that syncope occurring in the 
subjects of organic morbus cordis may be the result of peripheral circulatory 
failure. 

The degree of dyspnoea may amount to orthopnoea, that is, the patient 
is compelled to adopt a sitting position. There may be paroxysmal dyspnera, 
or what is termed cardiac asthma. In the great majority of cases they orcur 
during the night, and perhaps especially when the patient is falling off to 
sleep, but very occasionally, especially in mitral stenosis, on over-exertion 
during the day. The attack comes on suddenly, with a sense of suffocation, 
the intensity of which may be extreme and compel the patient to breathe in a 
laboured manner and, if in bed, to sit up. There may he a sense of oppression 
in the chest, cough, frothy expectoration, which may he blood-stained, 
wheezing, sweating, and cyanosis. Rhonclii and bubbling r.iie# may be 
audible, and the second sound in the pulmonary area may be accentuated. 
After a time, lasting from a few minutes to a few hours, the attack subsides. 
If due to left ventricular failure, not infrequently there i« gallop rhythm, 
presystolic in time (see p. SSS), and less often pulsus altemans, especially in 
hypertension. Acute pulmonary oedema may occur. 

Paroxysmal dyspnoea and acute pulmonary oedema are believed to be 
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due to paroxysmal venous congestion and paroxysmal pulmonary oedema 
respectively, the result of disproportionate activity between the two sides 
of the heart. They occur especially in hypertension, aortic incompetence or 
stenosis, especially the former, chronic myocardial disease, and atheroma of 
the coronary arteries, with more or less sudden failure of the left ventricle. 
They may rarely be met with in marked mitral stenosis with sudden tachy- 
cardia, with increased output by the right ventricle, but apparently not if 
there is gross dilatation of the left auricle or auricular fibrillation. In both 
groups of cases there is disproportionate activity on the part of the two sides 
of the heart. Paroxysmal dyspnoea and acute pulmonary oedema are gener- 
ally relieved if right-sided failure or auricular fibrillation supervenes, and 
usually recur if these are successfully treated. Cheyno-Stokes respiration 
sometimes occurs, and is usually the result of chronic heart disease, especially 
in left ventricular failure. At first, it is generally during sleep and is slight, 
consisting merely of waxing and waning of respiration but, later, there may be 
actual apnoca and hyperapneea. If during the day, it is of more serious 
significance. 

There may be cough, generally with expectoration, which may be only 
nocturnal, and slight wheezingT'Htemqptj^isjs not infrequent, and may be 
the result of venous congestion or ol'a'pulmonary infarct. Cough and haemo- 
ptysis are most common in left ventricular failure and mitral stenosis. There 
is a tendency to affections of the respiratory system, such as bronchitis and 
broncho-pneumonia, in heart disease, especially in mitral stenosis. There 
may be physical signs of chronic venous congestion and oedema of the lungs, 
which maj' be limited to the bases, or more or less widespread ; and, later, of 
hypostatic pneumonia. The vital capacity of the lungs is diminished, and the 
pulmonary circulation rate is decreased. Radiological examination may reveal 
evidence of pulmonary congestion, as indicated by increased size and density 
of the liilus shadows, or, in extreme cases, even pulmonary oedema. There 
may be hydrothorax, the result of pulmonary congestion, in which event 
it is generally left-sided. The pulmonary artery and its branches may become 
dilated and even atheromatous. There is a tendency to affections of the 
respiratory system, such as bronchitis and broncho-pneumonia, especially 
in mitral stenosis. 

Digestive symptoms are common, being due cither to chronic venous con- 
gestion or to deficient blood supply of the alimentary organs, more commonly 
the former. They may take the form of loss of appetite, gastro- and intestinal 
flatulence, a sense of fullness, pain in the epigastrium and between the shoulder 
blades, nausea or vomiting, constipation, or, rarely, diarrhoea. When venous 
engorgement has become established, the liver may be palpable, having a 
sharp edge and smooth surface, and may be tender and rarely pulsating. 
In severe hepatic congestion there may be a continuous aching pain, some- 
times accompanied by rigidity, in the right hypochondrium. Jaundice is 
infrequent. Ascites may develop. 

There may be visible distension and it may be also pulsation of the jugular 
veins. It has been noted that the latter may be present in healthy people. 
Cyanosis may be an indication of cardiac failure, especially in congenital 
morbus cordis and mitral stenosis, being less frequent in aortic disease. 
There may be lividity of the lips, the checks, tips of the ears, and finger 
nails, while clubbing of the fingers mny be present in chrome cases. There 
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may be polycythemia. It is to be noted that the degree of cyanosis due to 
heart failure is not a reliable indication of the degree of the latter. 

It is important to exclude other causes of cyanosis, such as broncho- 
pulmonary affections, methemoglobinemia, sulphsemoglobinsemia, and cases of 
a venous-arterial shunt in which at least a third of the venous blood passes 
directly into the systemic circulation, such as may occur in patent inter- 
ventricular septum, patent interauricular septum, and patentductus arteriosus. 
In these conditions the cyanosis arises in a different manner than when the 
result of cardiac failure, and there is little or no dyspnoea and an absence of 
other indications of failure. At the same time it is to be remembered that in 
the cases of a venous-arterial shunt mentioned, cyanosis due to cardiac 
failure may supervene. 

(Edema is an important and usually a late manifestation of cardiac 
failur§:’ =5 Iiris more likely to occur in mitral and chronic myocardial than in 
aortic lesions, and in the last named tends to supervene much later and 
to be of much more serious significance than in the case of mitral disease. 
It is to be noted that generally there is an increase in the patient’a.weight for 
some time before pitting can be detected, and a loss of weight for some time 
after its disappearance. (Edema of cardiac origin almost always commences 
in the most dependant parts of the body, and in the evenings. In those 
who are up and about some puffiness round the ankles is first evident. The 
oedema increases and extends upwards, and may involve the thighs, the 
genitalia, the trunk, and towards the final stages may become generalised, 
i.e., anasarca, but even in severe and prolonged cases of failure occasionally 
it is limited to the lower extremities. If the patient is confined to bed, the 
sacral region, the back of the thighs, the back of the malleoli and, it may be, 
the genitalia are first involved. The serous membranes may be implicated, 
with resultant ascites, hydrothorax, and occasionally hydropericardium. 
Hydrothorax may be due to pulmonary or to systemic venous congestion or 
both. In the first it is usually left-sided, and in the second generally right- 
sided. Very occasionally, mostly confined to constrictive pericarditis and 
mitral stenosis, oedema commences in the abdomen and may even be limited 
to this. 

(Edema indicative of cardiac failure may be recognised by the fact that 
it almost always commences in the most dependent parts, and that there is an 
increase in the general venous pressure. Hydrostatic oedema is also not un- 
common in heavy people, especially of middle age and later, particularly in 
those who stand or sit much and with little or no movement of the lower 
extremities, and most often in hot weather. It sometimes occurs in varicose 
veins, severe aneemia, some nutritional disorders, as a terminal event in great 
wasting, and in local obstruction of the venous circulation, for example, by 
pressure from without, as in tumour, or venous thrombosis. In the differential 
diagnosis of cardiac oedema, renal oedema, beriberi, myxcedema, and Milroy’s 
disease should be considered. (Edema of renal origin usually commences in 
the face and in the mornings. 

The .urine may be scanty, high-coloured, of high specific gravity, exhibit 
an excess of urates, and may contain albumin or even blood. 

Loss of flesh may be present, and when heart disease occurs in the early 
years of life, development may be arrested. Embolism, as well as arterial and 
venous thrombosis, may be an expression of cardiac failure. 
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There is usually tachycardia, or very occasionally bradycardia. The 
volume and force of the pulse are often diminished. The apc'x-bcat may 
be displaced, chiefly outwards. It is diffuse and weaker or occasion- 
ally tapping in character. The area of cardiac impairment is increased 
transversely, being more so to the left when the left ventricle is chiefly in- 
volved, and vice versa. The first .sound is frequently diminished, and may 
also become short, sharp and clear, and resemble a second Bound. The long 
pause is sometimes diminished. If there is tachycardia, there may be tic-tac 
rhythm. There may be a systolic murmur in the mitral or tricuspid area, 
due to relative incompetency of either of the valves. The arterial blood 
pressure varies in cardiac failure. It may fall, in which event the diastolic 
tends to diminish relatively less than the systolic, as is usually the case in 
left ventricular failure ; or it may rise ; or it may rise until shortly before death. 
Not infrequently there is triple rhythm, or, more rarely, pulsus alternans, 
especially in hypertension. As regards the first, following William Evans 
{Brit. Heart Journ., 1943, V, 205), I intend not to employ either the term 
gallop rhythm or canter rhythm but only that of triple rhythm. By this is 
meant that there are three distinct heart sounds in each cardiao cycle. It 
does not include a mere reduplication, or splitting, of a cardiac sound. There 
are three forms of triple rhythm, namely, protodiastolic, presystolic, and 
systolic, the first being the most frequent. 

In protodiastolic rhythm, the extra sound occurs immediately after the 
second sound, and coincides with the normal third sound, with the end of the 
phase of rapid filling of the ventricles which takes place when the auriculo- 
vcutricular valves open early in diastole, and with the last portion of the 
descending limb of the v wave ; and it is due to accentuation of the normal 
third sound of the heart. It is found in a considerable proportion, if not a 
majority, of normal hearts in young subjects, and in right-sided failure, such 
as in chronic mitral disease, especially stenosis, particularly if auricular 
fibrillation is present, pulmonary stenosis, and broncho-pulmonary conditions. 
According to Evans, the two varieties of protodiastolic rhythm may be 
differentiated by the following : In normal hearts, the point of maximum 
intensity of the extra sound is a little internal to the normal mitral area ; 
unless tachycardia is present, the sound is usually audible only in the re- 
cumbent position ; on X-ray examination, there is some degree of prominence 
of the pulmonary arc ; and it is infrequent after the age of 24, rarely above 30, 
and seldom, if ever, above 40. In the second variety, the added sound is best 
audible outside the normal mitral area according to the degree of enlargement 
of the heart ; it is audible both in the upright and recumbent positions ; 
cardioscopy reveals enlargement of the right heart, and it may also be evidence 
of the causal or associated morbid affection. The prognosis is less serious 
than in the case of the presystolic form of triple rhythm. 

In the presystolic form of triple rhythm, the extra sound immediately 
precedes the first sound ; it is synchronous with auricular systole ; the 
intervals between the three sounds are about or quite equal ; and it corre- 
sponds with the beginning of the rise of the a wave. It is met with in 
delayed auriculo-ventricular conduction, as revealed by an increase of the 
P-R interval, and in left-sided failure, especially in hypertension and aortic 
incompetence, particularly the first, but also in aortic stenosis, coronary 
disease and chronic myocardiac disease. It cannot co-exist with auricular 
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fibrillation. The point of maximum intensity of the added sound is at the 
apex or between it and the xiphisternum. There is usually reduplication of 
the apex-thrust. Not infrequently there is associated bundle-branch block 
or arborization block. The prognosis in the great majority of cases of this 
form of triple rhythm is very serious. 

Very rarely there is quadruple rhythm, i.e., a first sound, a second sound, 
and a protodiastolic extra sound and a presystolic extra sound. Although 
not strictly relevant, for the sake of completeness, it may be advisable to 
make a note here regarding systolic triple rhythm. This is of rare occurrence. 
The extra sound is between the first and second normal sounds. Its point 
of maximum intensity is at the apex. It is of no clinical significance. 

Lastly, sudden death, in the vast majority of cases due either to ventricular 
fibrillation or to sudden standstill of the ventricles, may occur, even without 
previous manifestations of heart failure. 

The type of cardiac failure associated with chronic venous congestion, 
either pulmonary, or portal, or systemic, or two or three together, is often 
described as congestive failure. There are three main clinical types of heart 
failure, namely : (1) the congestive ; (2) that associated with systemic 
amemia ; and (3) angina pectoris. 

Cardiac failure may be left-sided, or right-sided, or both, in which event 
one side may be affected more than the other. Left-sided failure is much 
more common than right. The latter is apt to supervene sooner or later. 
Left-sided failure occurs most frequently in hypertension, aortic valvular 
disease, especially incompetence, atheroma of the coronary arteries, and 
chronic myocardial disease. Right-sided failure may be primary, among the 
causes being chronic mitral disease, especially stenosis, pulmonary stenosis, 
and broncho-pulmonary conditions ; or secondary to left-sided failure. 

In left-sidedLfailure, there may be symptoms of systemic ansemia. The 
chief manifestations, however, are pulmonary. These have already been 
described in detail. They include cough, which may be nocturnal, pulmonary 
venous congestion or oedema, confined to the bases or more or less widespread, 
orthopncea, paroxysmal dyspnoea, and acute pulmonary oedema. If there is 
hydrothorax, it is usually left-sided. In addition, there may be triple rhythm, 
presystolic in time, or pulsus alternans. The rhythm is usually normal, but 
extra-systoles, or very occasionally auricular fibrillation, may be present. 
Unless there is also right-sided failure, the systemic venous pressure is not 
increased. In right-sided failure, there are manifestations of chronic venous 
congestion, either portal, or systemic, or both. These have already been dealt 
with. They include visible distension and it may be also pulsation of the 
jugular veins, enlargement of the liver, cyanosis, oedema, diminished output 
of urine, and an increase in the systemic venous pressure. If there is hydro- 
thorax, it is generally right-sided. 

In our inquiry regarding cardiac failure, it is not enough to ascertain 
whether the patient experiences any cardiac symptoms on physical exertion 
which formerly he was able to do, and how easily such are induced. The 
presence and the degree of failure as evidenced by objective signs should also 
be investigated. 

It may be helpful to indicate what, in my opinion, speaking broadly, 
may be regarded as clinical manifestations of four degrees of cardiac failure, 
namely : ‘ slight,’ * moderate,’ ‘ severe,’ and ‘ very severe or extreme.’ 
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Slight. — Shortness of breath, palpitation, fatigue and, it may be, prtecordial 
pain on exertion which the patient formerly could do without experiencing 
this. 

Moderate. — Shortness of breath and palpitation on moderate exertion, 
such as walking at the ordinary rate on the level ; slight oedema of the lower 
extremities ; chronic venous congestion and oedema of the bases of the lungs ; 
slight enlargement of the liver ; increased rapidity of the pulse-rate while at 
rest. 

Severe. — Shortness of breath and palpitation on slight exertion, such as 
walking slowly on the level, or on changing position in bed ; a considerable 
degree of oedema of the lower extremities in mitral cases and a moderate 
degree in uncomplicated aortic cases ; diffuse chronic venous congestion and 
oedema of the lungs ; a considerable degree of enlargement of the liver ; 
orthopnoea ; cardiac asthma ; slight acute pulmonary oedema ; oedema of 
the serous membranes ; tic-tac rhythm ; triple rhythm, protodiastolic in 
time. 

Very Severe or Extreme. — Pronounced continuous shortness of breath ; 
severe dyspnoea on walking slowly on the level, or on changing position in 
bed ; general anasarca in mitral cases and a considerable amount of oedema 
of the lower extremities in uncomplicated aortic cases ; mnrked enlargement 
of the liver ; severe acute pulmonary oedema ; triple rhythm, presystolic in 
time ; persistent pulsus alternans in the absence of a marked acceleration of 
the cardiac rate. 

The degree of cyanosis per se is not a reliable indication of the degree of 
cardiac failure, since it largely depends upon the variety of the cardiac affection. 

It might be contended that the fact that an individual cannot engage in 
physical exertion which formerly he was able to do without experiencing 
cardiac symptoms does not signify cardiac failure. I would reply that, subject 
to the conditions mentioned, it does, although the failure may be of Blight 
degree. I would repeat, however, that a departure from the normal standard 
of an individual may be due to extrinsic or temporary causes. 

It is to be observed that the same ai.-.ount of right-sided failure in un- 
complicated aortic cases signifies a more severe grade of failure than in 
mitral cases. 

Having discussed the manifestations and varieties and degrees of cardiac 
failure somewhat fully, much repetition will be saved in describing the 
clinical features of the various cardiac affections. 

In conclusion, it may be advisable to make a few remarks regarding the 
pathogenesis of heart failure. In the early part of the nineteenth century, 
Hope put forward what is called the back-pressure theory. By this is meant 
that the chronic venous congestion in chronic valvular affections takes place 
behind a failing ventricle. This view was generally adopted. Later, it was 
qualified and amplified by Stokes, who laid stress upon the myocardial factor. 
In the early part of thc'present century, a fundamental change took place, 
i.r. what is' termed the forward-pressure theory was proposed and generally 
accepted, notably by Mackenzie. By this is meant that the venous con- 
gestion occurs in front of a failing ventricle, the output of which is diminished, 
with consequent deficient supply of blood to the various organs and an 
increased amount in the venous circulation. According to the back-pressure 
theory chronic venous congestion in the systemic circulation is indicative of 
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right-sided failure and venous congestion of the pulmonary circulation signi- 
fies left-sided failure ; and in the forward-pressure theory chronic venous 
congestion in the systemic circulation is indicative of left-sided failure and 
venous congestion of the pulmonary circulation signifies right-sided failure. 
Recent clinical, radiological, and experimental evidence, including that on 
the chemistry of the blood, together with post-mortem findings strongly 
suggest that the forward-pressure theory does not fully explain the phenomena 
of cardiac failure. It is probable that in cardiac failure both deficiency in 
output and back-pressure are involved. 

B. Peripheral Circulatory Failure 

Peripheral circulatory failure includes giddiness, faintness or actual 
syncope, and shock and circulatory collapse. In all there is a preliminary 
fall in blood pressure. 

There are four varieties of syncope, namely, (1) that associated with 
posture, (2) what are called vasovagal attacks (simple or benign syncope), 
(3) carotid sinus syncope, and (4) that which may occur in shock and circu- 
latory collapse. The first is more frequent in the elderly or middle-aged. 
The pulse-rate becomes feeble and may be imperceptible. 

Vasovagal attacks are more common in the young, and are more likely 
to occur in those whose health is unsatisfactory. They may be brought on 
by emotion, such as the sight of blood, the prick of a hypodermic needle, or a 
sudden fright, by a heated stuffy atmosphere, very severe pain, e.g. renal colic, 
or fatigue. They rarely occur when the patient is lying down. There is not 
only a preliminary fall of blood pressure, due to vasodilatation, especially of 
the splanchnic area, but also a diminution in the cardiac rate, the result of 
increased vasovagal tone, both of which may be marked. There is usually a 
warning, e.g. giddiness, but sometimes an attack occurs without such. There 
is pallor, with, it may be, some cyanosis, profuse sweating, respiration becomes 
slow and may almost cease, there may be dilatation of the pupils, nausea and 
vomiting, and occasionally slight convulsions of the face and arms and trunk. 
The patient may fall. The attacks generally last up to ten minutes, but 
rarely to half an hour or more. It usually takes some hours to recover com- 
pletely ; there is generally a feeling of tiredness and weakness, and occasion- 
ally severe headache. 

Carotid sinus syncope is a rare variety of syncope. It is due to hyper- 
sensitivity of the carotid sinus, which is usually functional, but may be the 
result of an organic cause, e.g. pressure of a tumour or gland in that part of the 
neck causing increased irritability of the sinus. The attacks may occur 
without any apparent cause, or may be induced by pressure on the carotid 
sinus at the upper level of the thyroid cartilage. There is a fall of blood 
pressure and also a diminution in the cardiac rate. The symptoms resemble 
those of vasovagal attacks. 

Shock and circulatory collapse may occur in some acute infective diseases 
such as diphtheria and pneumonia, in coronary occlusion, severe pain, e.g. 
biliary colic and in rupture of an abdominal or thoracic viscus, severe con- 
tinued vomiting and diarrhoea, and after severe injuries or surgical operations, 
or profuse loss of blood. There is pallor, with, it may be, some cyanosis, cold- 
ness of the body-surface and it may be perspiration, which is sometimes profuse 
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The mind is generally clear but there may be restlessness or apathy. The 
respiration is shallow, is usually accelerated, and it may be interrupted with 
sighing. The face may be pinched, the eyeballs sunken, and the expression 
anxious. There is weakness, it may be giddiness, and faintness or actual 
syncope. The pulse is of smaller amplitude and weak, and it may be imper- 
ceptible. It is usually increased in frequency, it may be up to 110 to 120 or 
more, but occasionally is not so and rarely there is bradycardia. The systolic 
and diastolic blood pressure almost invariably falls, generally immediately, 
usually considerably and it may be even markedly so, and in some cases it 
continues to fall for some days. The cardiac sounds, especially the first at the 
apex, and the force of the apex-beat are generally diminished. The superficial 
veins are empty, and the venous pressure is decreased. There may be nausea 
and vomiting, and the bowels may be moved and very occasionally there is 
diarrhoea. The urine is diminished. 


PROGNOSIS IN CARDIAC AFFECTIONS 

Prognosis in cardiac affections is a subject of considerable importance, 
and often presents great difficulties. From the nature of the ailment, the 
reasons for the former arc not far to seek. Among these are that the patient 
and his friends are naturally anxious for an opinion as to the probable duration 
of life, the ability of the patient to lead within limits a fairly normal existence, 
and it may also be his capacity for employment. 

In trying to form a prognosis in any given ense of cardiac disorder, the 
following points require consideration : the family history ; the age, the sex, 
the occupation, the mode of life, and the social conditions of the patient ; the 
age-incidence of the cardiac affection ; the health of the patient subsequent 
to the commencement of the cardiac affection ; the cardiac affection — its 
aetiology, its variety, its degree, its duration, and whether it is stationary or 
progressive ; the integrity of the myocardium ; the question of cardiac 
failure ; the risk of sudden death ; the general health of the patient, and the 
existence or otherwise of complications ; and the response of the patient to 
treatment. 

With regard to the family history, we should note whether any other 
members of the family have suffered from any form of cardio-vascular 
disease, and the average period of longevity. The younger the patient 
the more likely is the cardiac affection to be the result of antecedent acute 
inflammation, and at or after middle life to a primary chronic affection. In 
the case of both, after adult age the cardiac reserve is more likely to be less 
as age advances. Taking all cases of cardiac affections into account, the 
prognosis is better in females than in males. The former arc less subject to 
physical and mental strain, in them mitral disease is relatively more common 
than aortic disease, and chronic myocardial disease and arterial disease arc 
relatively of less frequent occurrence. On the other hand, in females mitral 
stenosis is much more frequent, the stress at puberty is greater, and the 
risks of pregnancy and parturition have to be considered. Any occupation 
or mode of life involving undue physical or mental strain or exposure, 
unhealthy habits, such as over-eating or over-drinking, and unfavourable 
social conditions cause the outlook to be less favourable. The younger 
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the age-incidence, the less favourable the prognosis. Among the reasons 
for tins are that : (1) in early life the heart is less able to undergo com- 
pensatory changes during the period of active growth, and any form of 
cardiac affection has a deleterious effect upon the general physique and mental 
development ; (2) in early life rheumatic endocarditis is more likely to be 
accompanied by myocarditis and pericarditis; and (3) there is a greater 
liability to the recurrence of the cause of the cardiac affection, with possible 
increased damage to the heart. If the cardiac affection has existed for a 
considerable time and the health of the patient is still good, the outlook is 
correspondingly hopeful ; and the converse is the case. 

Taking cases as a whole, when a chronic valvular affection is the result of 
a previous attack of acute endocarditis, the prognosis is not so serious as when 
due to a primary chronic degenerative process, because in the latter the 
lesion is apt to come on after middle life, to be progressive, and to be associ- 
ated with chronic myocardial disease. It should be remembered, however, 
that in the case of the former, the patient is liable to recurrent attacks and 
consequent further crippling of the valve. If a lesion is due to syphilis, 
taking cases as a whole, the prognosis is very unfavourable. With regard 
to the variety of the cardiac affection, the prognosis of aortic is les3 favour- 
able than that of mitral disease, and lesions affecting both valves graver 
than when one only is involved. It is difficult to give the order of relative 
gravity of lesions affecting the different valves, but so far as four varieties 
of chronic valvular disease are concerned, most writers place in order of 
gravity, aortic incompetence, mitral stenosis, aortic stenosis and mitral 
regurgitation. With regard to aortic stenosis, however, a qualification 
is necessary; it refers only to those cases which are due to antecedent 
acute endocarditis. Among the points which may be of assistance in trying 
to estimate the degree of the cardiac affection are the degree of modification 
of the character of the pulse, of the blood pressure, of the cardiac sounds and 
cycle, the size of the heart, the time of occurrence, the duration, the character, 
and the area of propagation of any existing murmur or murmurs, and the 
degree of any existing auriculo-ventricular block. As examples, in chronic 
valvular disease : in mitral and tricuspid stenosis, the duration of a presystolic 
murmur and whether there is also a diastolic murmur, and, if so, its length ; 
and in mitral incompetence and aortic incompetence, whether a murmur 
merely accompanies or replaces the cardiac sound, its length, and its area of 
propagation. 

When the cardiac affection is the result of a previous attack of an acute 
inflammation, generally speaking, the shorter its duration the less favourable 
the prognosis, because (1) there is less chance that the inflammatory process 
has become quiescent ; (2) it is less possible, especially in mitral stenosis, to 
estimate whether the fibrous cicatricial tissue resulting from the acute 
inflammatory process has ceased to contract ; and (3) the patient is more 
liable to recurrent attacks of the cause, such as acute rheumatism, with 
possible consequent further damage. In endeavouring to arrive at a decision 
whether the cardiac affection is stationary or progressive, the following points 
should be considered : whether the standard of the response of the heart to 
effort is diminishing ; the question of cardiac failure ; whether there is an 
increase in the degree of modification of the character of the pulse, of the 
blood pressure, and of the cardiac sounds and cycle ; the size of the heart ; 
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whether there is an alteration in any existing murmur or murmurs — such as 
whether a murmur replaces instead of accompanies the cardiac sound, or an 
increase in the length of an apical presystolic, or the supervention and the 
length of an apical diastolic murmur ; and is there an increase in any existing 
auriculo-ventricular block ? 

In chronic valvular disease the integrity of the myocardium is of funda- 
mental importance. Is it involved or not, and, if so, to what degree ? In 
this connection the response of the heart to effort and the question of cardiac 
failure are of value, and are discussed elsewhere. When the degree of limita- 
tion of the response of the heart to effort, and, if present, the degree of other 
manifestations of failure arc in excess of what might be expected considering 
the variety and degree of the valvular affection, provided a cause for such 
can be excluded, the greater likelihood, and the more Bevere the degree, of 
myocardial involvement. In addition, the size of the heart, to what extent 
the cardiac sounds and cycle are modified, the cardiac rhythm, including 
whether there is auriculo-ventricular block, and, if so, of what degree, whether 
there is bundle-branch block, arborization or intraventricular block, or Borne 
other form of disordered action of the heart, are of moment. 

The question of cardiac failure is also of cardinal importance. When- 
ever carcbac failure is present, two points Bhould be taken into consideration, 
namely, its degree and the circumstances of its onset. The clinical manifesta- 
tions of the various degrees of cardiac failure are described on pp. 889, 890. 
With regard to the second point, inquiry should be made as to whether the 
failure is due to a cnusc which might reasonably be expected to account for 
it, and is either temporary and not likely to recur, or persistent but remediable, 
or is not. 

With reference to the risk of sudden death in cardiac affections, the 
commonest lesions are those of the coronary arteries themselves or involve- 
ment of their orifices (see p. 982). Such an event may be due to coronary 
occlusion, or independent of it. Sudden death is not uncommon in cases of 
angina pectoris, and may be due to ventricular fibrillation, coronary occlusion, 
or possibly apart from these. The liability to sudden death is greater in 
myocardial than in valvular disease. Rupture of the heart, the result of 
cardiac infarction, is a rare cause. In such cases, death may occur during 
the first week after coronary occlusion, or later as the result of aneurysm of 
the ventricle. Of the chronic valvular diseases, sudden death is most frequent 
in aortic incompetence, almost always due to the occurrence of ventricular 
fibrillation. In valvular disease, especially mitral, sudden death may result 
from a large pulmonary embolism. Other causes of sudden death are Adams- 
Stokes syndrome, and rupture of the aorta in syphilitic aortitis or dissecting 
aneurysm. 

The prognosis is also influenced by the state of the patient’s general 
health and the existence or otherwise of complications, among the latter 
being arterial disease, hypertension, renal disease, chronic bronchitis, and 
emphysema. 

Finally, the prognosis in cardiac affections should be considered in the 
light of response to treatment. For example, given a case of severe cardiac 
failure with auricular fibrillation with a rapid ventricular rate, it is impossible 
to Eay what the future will be until full doses of digitalis have been adminis- 
tered. 
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Having now reviewed the various points which may arise in the considera- 
tion of the prognosis of most cardiac affections, these need not be again 
referred to when the prognosis of individual cardiac disorders comes under 
discussion. 


TREATMENT IN CARDIAC AFFECTIONS 

Importance op Treatment in Cardiac Apfections. — In few depart- 
ments of medicine is skilful treatment of so great consequence as in that of 
cardiac disorders, and in few is it so well rewarded. The heart possesses 
enormous reserves, and, moreover, in recent years there has been a signal 
advance in what can be accomplished. I would, therefore, emphasize the 
importance of a keen, practical interest in cardiological therapeutics. Another 
observation I would make is that treatment should not only be correct, but 
sufficiently inclusive and also resourceful. 

It is desirable to devote a section to the consideration of the therapeutic 
measures which may be applicable to any form of cardiac disorder, in order 
to save much needless repetition when we come to consider the treatment 
of the individual cardiac affections are considered. 

Objects op Treatment. — The primary object is to prevent the super- 
vention of cardiac failure, or complications. With regard to the former, if the 
view put forward on pp. 851, 852, that its essential cause lies in the heart muscle 
be accepted, then, on the one hand, the patient should avoid anything which 
puts a strain upon the myocardium, and, on the other, the practitioner 
should do everything in his power to promote its efficiency. In addition to 
the foregoing, cardiac failure, symptoms and complications should receive 
prompt and suitable treatment. 

rest. — In the majority of cases the patient’s complaint is a manifestation 
of cardiac failure and, therefore, a preliminary rest is indicated. Rest is of 
cardinal importance in the treatment of cardiac failure — indeed, it is difficult 
to exaggerate its value. As to the amount of rest, the ideal is that it should be 
sufficient to enable the patient to attain his optimum. This varies very 
greatly. As examples, speaking broadly, in “ slight ” cardiac failure, while in 
some cases it is preferable that the patient should go to bed for a week or so, 
partial rest for a longer period is usually enough. In " moderate ” failure, the 
patient should remain in bed for at least 3 weeks ; and in “ severe ” failure, 
for a minimum of 6 weeks. In the latter, the more absolute the physical rest 
the better. For this purpose, adequate nursing, night and day, is essential. 
Especially when orthopncea is present, the patient should be in a well-propped- 
up position by means of pillows, or a bed-rest, in either case with supports 
•under the forearms and knees, or in a large comfortable chair with a support 
for his arms, or, best of all, in a Lewis’s cardiac bedstead. The importance of 
attending to the matter of mental, as well as physical, rest is not sufficiently 
appreciated. It should be pointed out that when a patient has had a good 

E eriod of rest in bed, it should be succeeded by one of partial rest, the latter 
aving some relation to the former. Thus, if he has been in bed for 4 weeks, 
he should remain in his bedroom for at least a further week, getting up gradu- 
ally ; proceed downstairs and, later, out of doors, gradually ; and it is often 
an advantage to resume work gradually during the first few weeks or more. 
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I may be permitted to state that I have been much impressed with the 
relatively frequent lack of appreciation of the amount of preliminary rest 
which is requisite in some cases ; and this is not a rare cause of unnecessary 
loss of life. In a very exceptional case of a woman, aged 55, with very severe 
exhaustion of the heart, the result of long-continued very excessive work, 
I advised 6 months’ rest in bed, followed by 6 months’ partial rest. The 
subsequent course of events proved the advice to be both necessary and highly 
successful. 

Instructions regarding Mode of Life.— -Another and, taking cases in 
the aggregate, one of the most important causal factors of all, has reference 
to the future mode of life of patients. A detailed investigation of the patient’s 
general manner of life, his occupation, habits, hours in bed, the amount and 
character of his sleep, how long he takes off for his meals, and his mental nnd 
emotional character should be made. 

A cardinal indication is that the patient should live within the limits of his 
cardiac strength. On the other hand, his usual mode of life should not be 
unnecessarily restricted, for otherwise he is apt to become nervous and intro- 
spective. Herein lies one of the principal dutieB of the medical attendant. 
In this regard, it is not sufficient to tell the patient to “ take care.” The 
indication is to investigate the patient’s occupation, general mode of life, 
habits, hours in bed, the amount and character of his sleep, how long he takes 
off for his meals, his mental and emotional character, and other relevant 
particulars, and to advise, in detail, accordingly. 

Each cardiac patient should be in bed for at least 9 hours each night, 
and have at least an hour for the midday meal, resting after finishing eating, 
and a quiet day each week. If the degree of impairment is severe, he should 
be in bed for 10 to 12 hours each night, rest for one or two hours after the 
midday meal, and stay in bed the whole, or the greater part, of one day a week. 
The patient should avoid unnecessary tasks outside those of his occupation. 
When not actually working, he should rest a good portion of the time. 
Holidays in adequate amount and frequency, and containing a sufficient 
element of rest arc indicated. 

With regard to the question of physical exertion, it is impossible to lay 
down hard-and-fast rules, because the constitution and temperament of 
different patients differ greatly. It is possible, however, to enunciate a 
cardinal principle, namely : If during physical exertion there is shortness of 
breath, palpitation, a sensation of tightness or oppression, or discomfort or 
pain in any part of the front of the chest, or fatigue, or giddiness or faintness, 
it means that the pace is too quick, failing which the hind is unsuitable ; 
while if after exertion there is undue fatigue, or any other subjective sym- 
ptoms, or objective signs, the amount of exertion has been too much. On the 
other hand, physical exertion short of any of the foregoing is indicated, 
subject to the following qualifications : It is advisable to keep something in 
reserve ; sudden and violent effort should be avoided ; and, in my opinion, 
based upon personal observations, iu aortic incompetence the more strenuous 
forms of effort should be avoided in any case. It is not enough to regulate 
physical exertion only ; the importance of attending to the matter of mental 
effort is not sufficiently appreciated. Again, all worry and emotional stress 
should, ns Far ns possible, be avoided. 

If the patient suffers from an unduly excitable nervous system, or is 
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prone to worry or be anxious, sedatives, such as a combination of ext. valerian, 
ext. sumbul, and asafetida, or the bromides, bromide and valerian, or a small 
daily dosage of uvaleral, sedormid, or of carbromalum, failing which pheno- 
barbitone may be very helpful. My custom is to advise an adequate daily 
dosage until a fall therapeutic effect is obtained, after which a minimal 
daily dosage for a time. It should not be forgotten that the bromides are 
strongly cumulative and, especially in the elderly, even moderate doses if 
taken long enough may produce toxic effects. The matter of sleep is often 
neglected, and inquiry should invariably be made regarding both its amount 
and character, and if any defect be found, it should be treated on the lines 
laid down on p. 908. 

diet. — Suitable regulation of the diet is of importance, including with the 
object of reducing the work of the heart, especially in cardiac failure, angina 
pectoris, obesity, hypertension, and diabetes mellitus. 

In cardiac cases the daily intake of fluid should not be above the normal. 
The meals should be as dry as is agreeable to the patient and therefore soups 
are better avoided as a course with meals, a sufficient amount of fluid being 
drunk between meals but not less than one hour after or half an hour or 
preferably three-quarters of an hour before a meal. The meals should be 
relatively small and so at comparatively frequent intervals. The food should 
contain a sufficiency of proteins, fats, carbohydrates, mineral constituents, 
vitamins, especially Bi and C, and these particularly in congestive failure, 
in which they are of material value, and water. Proteins should be rather 
on the low side, since they increase metabolism and consequently the work of 
the heart ; fats are rather difficult to digest and are of high caloric value ; 
and bulky carbohydrates of low caloric value should be avoided for they tend 
to flatulent distension of the stomach or bowel, and thus, by direct pressure, 
embarrass the heart, and this is one of the commonest causes of palpitation. 
If there is reason to believe that the food does not contain an adequaoy of 
vitamins, this should be corrected by the administration of appropriate 
synthetic preparations. The intake of salt should be on the low side. It 
is usually sufficient to abstain from salted and highly seasoned articles of 
food and, preferably, salt with meals. The excessive use of tea and coffee 
should be avoided. If there is obesity, see pp. 467, 468 ; if hypertension, 
see pp. 1101-1103 ; if diabetes mellitus, see pp. 446-456. 

In “ severe ” failure a strict Karell diet for the first 1 to 2 days may be very 
beneficial. It consists of 7 oz. (200 c.c.) of milk four times daily, approximately 
550 calories per diem, without other fluid. Advantages are a low caloric 
value, and a restricted intake of fluid and of sodium chloride. After this, 
the amount of food and fluid may be gradually increased. For 2 to 3 weeks 
the former should be limited to milk, toast from stale bread, biscuits, butter, 
cereals, fruit juices, cream, junket, jelly, honey, dextrose, and lightly boiled 
eggs. In the case of a man of average weight the daily caloric value should 
not exceed 1200 calories and the intake of fluid 35 oz. Later, provided 
reasonable progress is being made, steamed sole and whiting, chicken, rabbit, 
and vegetables may be gradually added ; but as long as there is failure 
of “ moderate ” degree the daily caloric value should not exceed 1500 and the 
amount of fluid 42 oz. In all cases in which there is a material degree of 
oedema, the daily intake of sodium chloride should be considerably restrictde 
and that of fluid limited to 30 oz. or at the most 40 oz. ; but if organic mer- 
29 
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curial compounds are being administered, the risk of dehydration should be 
remembered. 

Tobacco in moderation may be allowed. It is better for the patient to 
abstain from alcohol altogether, but if he has been accustomed to its use and 
deprivation be a great hardship, a strictly moderate amount may be allowed, 
preferably with meals. 

Strict attention to the condition of the bowels is advisable. If there is 
hypertension, a saline each morning and also some mercurial preparation at 
bedtime once or twice weekly are indicated. 

Any existing anaemia, obesity, and bronchial catarrh should be treated 
without fail : the first on account of the myocardium and the tissues in 
general receiving an adequate supply by oxygen ; and the second because 
excessive weight involves more work on the part of the heart, and of the 
tendency to fatty infiltration. 

The question of focal sepsis, especially in the teeth, the tonsils, the 
accessory nasal sinuses, the pharynx, the colon, the appendix, the gall bladder, 
and the genito-urinary tract, is an important one and should receive attention. 
Acute infections, especially in chronic valvular disease and congenital morbus 
cordis, should be guarded against. 

Systematic Exercises, Massage, and Other Forms of Treatment. — 
Systematic and graduated body and limb exercises, passive and active, 
massage, light and deep, breathing exercises, and physical training are some- 
times useful in cardiac affections, provided they are judiciously employed and 
their effect watched. Contra-indications for their use are acute affections of 
the heart, a severe degree of chronic valvular disease or of chronic myocardial 
disease, “ severe ” cardiac failure, and cases in which the heart failure is 
progressive. Passive exercises, light massage, and breathing exercises may be 
employed with advantage in the early stages of convalescence of an acute 
illness or following a long period of rest. As regards the first, simple move- 
ments, especially of the Swedish variety, are better than resistance ones. 
Vigorous massage may be useful in those who have not the necessary time 
or opportunity for the usual forms of exercise to keep them in condition. In 
all cases the various measures should stop short of inducing any indications 
of cardiac distress or maintained increased frequency of the ventricular rate. 
See p. 949. 

During the last few years an increased consideration has been given to the 
question of rehabilitation of cardiac cases. The object of such is the restoration 
of the patient to as high a functioning capacity as is possible. The measures 
comprise those described in the preceding paragraph, and, in addition, the 
choice of occupation, vocational training, and in some cases psychotherapy. 
Regarding the kind of occupation, it should conform to the instructions 
regarding the patient’s mode of life described on pp. 896-898. 

Baths and Spa Treatment. — It is commonly known that immersion of 
the body in water may exercise a decided influence on the circulation. It is, 
further, believed bv some that certain waters at Nauheim, on account of their 
ingredients, possess a specific therapeutic value in cardiac affections, but I am 
very sceptical with regard to this. Patients undoubtedly often derive very 
great benefit from a stay at Nauheim and at similar spas ; but this appears 
to be due to the rest, the chnnge of air, the regular mode of life and exercise, 
the careful dieting, and other factors. Given the same conditions of life, 
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equally good results would be obtainable elsewhere. Spa treatment is par- 
ticularly serviceable in patients who have indulged in excesses of various 
kinds. 

The Digitalis Group op Drugs. — This includes digitalis purpurea, 
digitalis lanata, strophanthus komb4, strophanthus gratus, squills, con- 
vallaria majalis, and apocynum cannibinum. They have a similar action 
on the heart, but as digitalis is the best of the group, only strophanthin, the 
chief active glucoside of strophanthus komb4, and ouabaine, a glucoside 
derived from strophanthus gratus, which are used for intravenous admini- 
stration, need also be considered. Strophanthus kombe and strophanthus 
gratus are readily destroyed in the alimentary canal and consequently are 
uncertain in their action when given by the mouth. 

With regard to digitalis, the standardised tincture and the powdered leaf 
(digitalis pulverata, B.P.), and digoxin, especially the last, are very reliable 
preparations, and there is no need for any others. The fresh infusion is not 
employed, because it is unstable. While the standardised tincture is excellent, 
it is necessary to point out that, in measuring an amount, minims and not 
drops should be used, because one drop is not nearly as much as one minum ; 
and, moreover, the size of drops varies considerably ; and it should also be 
noted that the tincture deteriorates in the course of time when dispensed 
freely diluted with water, or is kept in a bottle which is frequently opened, 
especially the first. The powdered leaf is given in the form of tablets or pills. 
One and a half grains, or 0-1 g., is equal to 15 minims, or 1 c.c., of the tincture. 
Digoxin is a pure crystalline glucoside isolated from digitalis lanata. It is 
the most stable and rapidly absorbed and excreted of all the digitalis group 
of drugs, and is the preparation of choice, both for oral and intravenous 
administration. It is available in tablets of 0-25 mg., each equivalent 
to 15 minims of the B.P. tincture, and in ampoules containing 0*6 mg. 
for intravenous administration. Digoxin and strophanthin are very 
irritant if administered subcutaneously or intramuscularly. The latter is 
a powerful poison in overdosage, and the best therapeutic dose is very 
near the toxic dose, which does not appear to apply in the case of digoxin. 
It follows, therefore, that whether strophanthin should be employed or 
not, and, if so, its precise dose, requires most careful consideration. I 
wish to say, however, that, with these qualifications, I have never seen 
any untoward effects following its use. Ouabaine is about twice as active 
as strophanthin. 

Digitalis is indicated in congestive heart failure, left-sided, or right-sided, 
or both ; as a prophylactic measure in cardiac asthma or acute pulmonary 
oedema the result of left ventricular failure ; and in auricular fibrillation 
with a rapid ventricular rate and in auricular flutter, even in the absence 
of congestive failure; in all cases whatever the cardiac lesion may be. 
The drug is likely to prove far more effective when congestive failure is 
associated with auricular fibrillation with a rapid ventricular rate, or auricular 
flutter with a rapid ventricular rate, than in cases with a rapid ventricular 
rate associated with normal rhythm. In the former, the results of its admini- 
stration in the majority of cases are very, and in some extraordinarily, good ; 
it is followed by a rapid fall in the ventricular rate (Fig. 24), and a concomitant 
improvement in the general symptoms. It is to be noted thadigit talis is of 
little avail when right-sided failure is due to chronic pulmonary disease. The 
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drug is likely to be more beneficial when a lesion is the result of antecedent 
rheumatic infection. It is more generally useful in mitral than in aortic 
cases ; in all probability because both auricular fibrillation and congestive 
failure arc much more common in mitral disease, and the latter is much more 
frequently of rheumatic origin than in the case of aortic disease. Formerly 
the question was often asked whether digitalis should be given in aortic 
incompetence. There is now general agreement that the answer is in the 
affirmative, provided the indications mentioned are present. Caution should 
be exercised and large doses avoided in acute lesions of the myocardium, 

such as rheumatic carditis, or cardiac in- 
farction. In all cases in which there iB an 
acute infection, or thyrotoxicosis, there 
may be little or no response to the drug. 
Hypertension and arterial disease are not 
contra-indications. Digitalis is contra- 
indicated in persistent heart-block. 

In the great majority of cases, the aim 
of digitalis medication is to accumulate in 
the body a sufficient quantity of the drug 
to produce complete digitalisation, i.e. 
the full therapeutic effects ; and, in the 
majority of these, afterwards to maintain 
that quantity there. In a certain propor- 
tion of cases, however, it is not necessary 
to proceed to full digitalisation, a moderate 
dosage for a period being sufficient and, in 
the majority of these, improvement can 
afterwards be maintained without continu- 
ing the drug. 

If the first method is adopted, with re- 
gard to obtaining complete digitalisation, 
naturally the intake of the drag should 
bo greater than the amount destroyed or 
excreted. This varies according to the 
weight of the patient and other factors, 
from about 15 to 25 minims of the tincture 
daily. Eggleston estimated that in man an average of 0 - 15 of a cat unit, i.e. 
1 c.c. of a standardised tincture per pound, is required, which is about 315 
minims for an individual weighing 140 pounds, not including cedemn. This 
is rather too much. It should not exceed 300 minims. As might be 
expected, more is needed in heavier than in lighter individuals. 

In any given case, the period over which the total amount may be given, 
and also the method of administration, will depend upon the severity and 
urgency of the patient’s condition, mid the response to the drug. 

For average cases, a good method is to begin with 60 minims of the tincture, 
or 1 mg. of digoxin, daily, in each case divided into three or four doses. In 
severe cases, i.e. those in which a rapid action is required, 90 minims of the 
tincture, or 11 mgs. of digoxin, per diem is advised. In urgent cases, the 
employment of massive dosage of digoxin, or of tincture of digitalis, pre- 
ferably the former, by the mouth should be considered. The following is 



FlO. 24. — Chart showing typical result 
on the cardiao rate of the admini- 
stration of diritnlis in a case of 
auricular fibrillation with tachy- 
cardia. A drachm of tho tincture 

J or diem was commenced on 27th 
anuary. 
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recommended. An initial dose of mgs. of digoxin, or of 150 minims of 
tincture of digitalis. Six hours later, if there are no toxic symptoms, 1 mg. 
of digoxin, or 60 minims of the tincture, f mg. or 45 minims, and \ mg. or 
30 minims, respectively, at six-hourly intervals ; or five doses of | mg. or 
30 minims at six-hourly intervals ; but in the case of both, only provided, 
at each stage, there is an absence of toxic symptoms. In very urgent cases, 
i.e. those in which death may otherwise occur, the intravenous injection 
of digoxin, or of strophanthin, preferably the former, should be considered. 
The maximum dose of the former is 1 mg., and of the latter t^rth gr. In 
the case of both, the drug should be injected very slowly and care should 
also be exercised to avoid leakage into the tissues outside the vein. Both 
massive dosage by the mouth and the intravenous method are contra- 
indicated if the patient has already had any of the digitalis group of drugs 
during at least the preceding 10 days and preferably a fortnight; if the 
ventricular rate is below 140; unless the patient is in bed and under 
close observation ; and, in the case of the tincture of digitalis, unless 
reliable standardised preparations are employed. If either method is 
used, no more of the digitalis group should be administered for at least 
24 hours, depending on the patient’s condition, and naturally the dosage 
should be smaller. 

It is advisable to reiterate that the foregoing dosage, i.e. for average, 
severe, urgent, and very urgent cases respectively, are applicable to indi- 
viduals weighing 140 pounds, not including oedema. 

Digitalis can be absorbed from the rectum, and this method of admini- 
stration may be used whenever there is vomiting. The dosage is the same 
as that by the mouth. A simple enema is given a few hours beforehand in 
order to prepare the bowel for absorption, and the tincture of digitalis should 
be diluted with warm saline to a bulk of 3 oz., and introduced slowly through a 
funnel. 

When the full therapeutic effects of digitalis medication have been 
obtained, or if toxic symptoms occur, the question arises as to whether to 
continue the drug in maintenance dosage. If the answer is in the affirmative, 
if there are toxic symptoms, naturally it should be stopped until these have 
ceased. The maintenance dosage should be such as will balance the amount 
destroyed or excreted. The optimum is that which is sufficient to control the 
action of the heart without at the same time giving rise to toxic symptoms. 
This may exhibit a wide variation in different individuals but it is usually 
10 to 30 minims of the tincture or its equivalent daily. In addition to the 
results of clinical and electrocardiographic examinations, the former including 
the ventricular rate counted by auscultation, the patient’s own sensations 
are often helpful and should be taken into consideration. In the course of 
time, variations in the dosage may be found to become necessary. The 
cumulative action of digitalis is apparently not so important as was formerly 
believed, but even so the patient should be examined periodically. 

Among the indications of overdosage of digitalis are anorexia, headache, 
nausea, vomiting and diarrhoea. It should be observed that vomiting is not 
uncommon in cardiac failure apart from the administration of digitalis and, 
therefore, is not necessarily of toxic origin. The effect of overdosage on the 
heart may be to produce sinus bradycardia, occasional ventricular extra- 
systoles, pulsus bigemims or cowpMng of the beats (Fig. 28), a rapid succession 
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of extra-systoles, multifocal extra-sy6toles, sino-auricular block, auriculo- 
ventricular block, tbe ventricular variety of paroxysmal tachycardia, and 
even ventricular fibrillation. The occurrence of toxic symptoms is an indica- 
tion to stop the drug until these have ceased. 

As regards the use of digitalis as a prophylactic measure in cardiac asthma 
or acute pulmonary oedema, a moderate dosage should be tried first. 

In the case of auricular fibrillation with a rapid ventricular rate, digitalis 
has no effect upon the disordered rhythm itself. It di minis hes conductivity 
of the auriculo- ventricular junctional tissues and thereby there is a reduction 
in the ventricular rate, with consequent improvement in the circulation and 
in the patient’s condition. The indications are first to employ full doses of 
the drug to bring down the ventricular rate to as near the normal as is possible, 
and afterwards a maintenance dosage which keeps it so but short of toxic 
symptoms. In auricular flutter the administration of dull doses of digitalis at 
first usually induces partial heart-block, or an increase in the degree of 
block already existing, with resultant diminution of the ventricular rate. 
Later, the flutter may cease, or auricular fibrillation may be induced. The 
latter is generally an advantage because the ventricular rate can usually 
be more easily controlled by moderate doses of digitalis than in the case of 
auricular flutter. Auricular fibrillation may persist or the normal rhythm 
may be restored — either event occurring during the administration of the 
drug or after it has been discontinued. After the restoration of normal 
rhythm, recurrences of flutter are not uncommon. 

Cardiac Stimulants. — It is probable that no drug directly stimulates 
the heart. Nevertheless various clnigs which stimulate the respiratory centre 
and the vasomotor centre are of value in circulatory failure, especially 
peripheral. Thus, cardiac failure is often accompanied by respiratory failure, 
resulting in anoxaemia. In such cases, drugs which stimulate the respiratory 
centre, by causing an increase in the rate and depth of respiration and so 
helping the venous return to the heart, increase the coronary circulation. 
Again, stimulation of the vasomotor centre causes an increase in the blood 
pressure, due mainly to the constriction of the arterioles of the splanchnic area. 
Strychnine has a direct stimulant action upon the respiratory and vaso- 
motor centres. But it and camphor — which acts reflexly on the two centres — 
have been mostlv supplanted by nikethamide (coramine) and leptazol 
(cardiazol), which are powerful direct stimulants of both centres, and are 
valuable remedies in circulatory failure, particularly peripheral. Caffeine 
has less action on the respiratory and vasomotor centres than strychnine. 
Its chief action on the central nervous system is on the psychical areas of the 
brain. Its principal peripheral effect is its diuretic action on the kidneys 
themselves, but as a diuretic it has been replaced by other xanthine drugs. 
Carbon dioxide is by far the most powerful respiratory stimulant, acting 
directly upon the respiratory centre, and is sometimes employed as a mixture 
of 5 per cent. CO» in 95 per cent, of oxygen. Cardiac stimulants are of special 
value in peripheral circulator)’ failure. Diffusible stimulants (ether, ammonia 
and alcohol) reflexly stimulate the respiratory and vasomotor centres, and 
arc frequently useful in an acute emergency. 

Dextrose is of value in conditions of circulatory collapse, such as may follow 
co.onarv tliromboi'is, and possibly in congestive heart failure. It is a form 
of nutriment which is rapidly absorbed and easily metabolised. It may be’ 
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given by tlio mouth, by tbe bowel, or intravenously. One pound of dextrose 
dissolved in 2 pints of water and flavoured with orange or lemon juice forms 
a -convenient concentrated solution, which may be given diluted to taste. 
For intravenous injection, a hypertonic solution is advocated, and 100 c.c. 
of a 30-50 per cent, solution may bo administered. 

Insulin, in conjunction with dextrose, is held by some to be of value in 
congestive heart failure and also in angina pectoris. With regard to the 
former, most benefit is to be expected when there is evidence that a defect of 
myocardial nutrition underlies or aggravates the condition. Five units of 
insulin subcutaneously, followed in 15 minutes by 50 g. of dextrose or Imvulose 
by the mouth, is given once daily. This may be continued for a week, the 
dose of both being then doubled if no improvement results. This form 
of treatment may be employed concurrently with the administration of 
digitalis. 

Diuretics. — If in right-sided cardiac failure, or in pulmonary venous 
congestion or ccdcmn due to left ventricular failure, the response to rest, 
the digitalis group of drugs, restriction of the intake of fluid and of salt, and 
other therapeutic measures is not sufficiently rapid or is incomplete, primary 
diuretics arc, in addition, indicated. With regard to right-sided failure, 
the matter of the patient’s weight has been referred to on p. 887. 

Primary diuretics include the znnthinc group (theophylline, theobromine 
and caffeine) ; the saline diuretics (potassium acetate, citrate, acid tartrate, 
and bicarbonnte) ; mercury, including the organic compounds ; and recently 
ascorbic acid (vitamin C) has been found to be of value. While saline diuretics 
arc used chiefly in rcnnl dropsy they are also employed as adjuvnnts to the 
digitalis group in cardiac oedemn. Again, mercury is used together with 
other diuretics. A well-known and excellent combination is pil. digitalis co., 
which consists of pulvcris digitalis, pulvcris scillro and pilulro hydrargyri, 
an gr. i. I would emphasise that it is advisable periodically to alternate the 
diuretics and also that a combination is sometimes more effective. 

Theobromine is a powerful diuretic, but as it is very iusolublc in water 
theobromine and sodium snlicylnte (diurctin), which -is freely soluble, is used 
instead. Theophylline is still more potent, but because of its lack of solu- 
bility theophylline and sodium acetate (theocine) is employed. Theophylline 
with ethyledcnc (amino-pliylline, cuphyllinc) is still more soluble, and may 
also be used by the rectum, intramuscularly, or intravenously. Theobromine 
and sodium acetate (agurin) and theobromine calcium salicylate (theocalcine, 
calcium diurctin), which are not official, have similar actions to the fore- 
going. Caffeine has been largely supplanted. Mercury is a more powerful 
and rapid diuretic than the zanthine group and is relatively non-toxic. 

The organic mercurial compounds are incomparably the most potent 
primary diuretics in the treatment of congestive failure ; their discovery 
constitutes a striking advance in cardiological therapeutics ; they are in- 
creasingly taking the place of the other primary diuretics and even of some 
of the other methods of treatment ; and I would emphasise their great value in 
suitable cases. They arc especially indicated when a very rapid effect is 
desired and when there is an unusual intolerance to the digitalis group of 
drugs, and they are relatively more successful than that group when con- 
gestive failure is associated with the normal rhythm. They are also of value 
as a prophylactic measure in cardiac nstkma or acute pulmonary oedema the 
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result of left ventricular failure, in chronic adhesive pericarditis with recurrent 
ascites, and in some cases of acute infections and thyrotoxic conditions. They 
may be tried, cautiously, in congestive failure of coronary occlusion provided 
there is an absence of pronounced shock and collapse. Digitalis may be given 
at the same time as these drugs. It is necessary to point out that, owing 
to their high mercury content, the organic mercurial compounds may give 
rise to symptoms of mercury poisoning, such as stomatitis, gastro-entcritis, 
colitis, or hajmaturia. They should not be employed in enteritis, colitis, 
acute nephritis, much impairment of the renal' function, or hajmaturia. It 
is to be noted that albuminuria, hyaline casts, and a few red blood corpuscles 
may be found in passive congestion of the kidney the result of right-sided 
congestive failure. With regard to the question of the renal function, it is 
not necessary to estimate the blood urea if the urine is dark in colour and its 
specific gravity is 1020 or more, and there is an absence of pronounced anoimia. 
Novusurol (Bayer) (Merbaphenum, U.S.P.) is by far the most toxic of this 
group of diuretics, and its use has been abandoned in favour of other prepara- 
tions, which are safer and little if at all inferior in potency. They comprise 
mersalylum, B.P. (salyrgan, mercurgan), neptal (M. & B.), novurit (mercurin, 
U.S.P.), and esidrone (Ciba). The last three also contain theophylline. 
They are generally administered intravenously or intramusoularly, pre- 
ferably the former, in the form of a 10 per cent, solution. A preliminary 
dose of 0-5 c.c. is given. If no toxic symptoms occur, doses of li or 2 c.c. may 
be repeated at intervals of 2 to 5 days ; and after a favourable result has been 
obtained, the injections may be continued once weekly or less often for an 
indefinite period. In ambulant patients and as a prophylnctic measure in 
cardiac asthma and acute pulmonary oedema, an injection once weekly or less 
often may be tried. In the case of the intravenous method care should bo 
taken to avoid leakage of the solution subcutaneously, as this may lead to 
necrosis and sloughing of the skin. Recently suppositories and, in the case of 
some of the compounds, tablets have been introduced and are not far short as 
effective as the other two methods. The former are apt to cause irritation and 
should be avoided in local morbid conditions. A profuse diuresis usually 
commences within a few hours after the administration of these preparations, 
and the effects are often finished within 8 to 12 hours, but in some cases not 
until 24 to 48 hours, in which event naturally the result is less during the 
latter part. Frequently 10 to 20 pints of urine may be passed within 48 hours. 
The organic mercurial compounds arc best administered the first thing in 
the morning, in order to avoid the patient’s sleep the next night being dis- 
turbed. It is important to restrict the intake of fluid on that day to 30 oz. 
or at the most 40 oz. The diuretic effect of these drugs is often considerably 
enhanced by an acid-producing salt, such as ammonium chloride. Thirty 
grains by the mouth three or four times daily for 2 days immediately previ- 
ously is an appropriate method. 

Quixidixe. — Quinidine is employed in the treatment of persistent 
auricular fibrillation and persistent auricular flutter, especially the former, 
with the object of arresting cither condition — in other words, to restore the 
normal rhythm ; and also in paroxysmal tachycardia, paroxysmal fibrillation 
and paroxysmal flutter, in the intervals between the attacks, to prevent their 
recurrence, and in paroxysmal tachycardia during an attack. 

Quinidine is a cardiac depressant, acting directly on the heart musolo 
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itself and also on the vagus, particularly the former. It prolongs the re- 
fractory period of the auricular muscle and also slows the conduction rate. 
In auricular fibrillation and auricular flutter (see pp. 930, 931) prolongation of 
the refractory period tends to dimi nish the rate of the circulating wave in the 
auricles and ultimately may terminate it abruptly ; while slowing of the rate 
of conduction favours its continuation, and this is helped by the action of the 
drug in depressing the vagus. When the action on the refractory period 
predominates the circulating wave ceases, and the normal rhythm is restored. 
The slowing of the rate of the wave in the auricles also tends to increase the 
frequency of the ventricular response, so that the ventricular rate rises during 
quinidine administration, before normal rhythm is restored. This tachy- 
cardia may be prevented to a large extent by giving a preliminary course of 
digitalis before commencing quinidine. Extra-systoles may be observed after 
the auricular fibrillation has ceased, and may give rise to palpitation. They 
occur as a general rule only when the aurioular rate has diminished consider- 
ably, generally to 250-300 per minute. Their appearance is an indication of 
poisoning. In successful cases of auricular fibrillation, the sequence of events 
is auricular flutter, transient arrest of the whole heart, and the restoration of 
the normal rhythm. 

Toxic symptoms may occur during the administration of quinidine. 
Among these are fullness of the head, headache, giddiness, tinnitus, rarely 
deafness, and transitory visual disturbances ; erythematous, urticarial, 
petechial, or other rashes ; nausea, vomiting, abdominal pains, and diarrhoea ; 
mental symptoms; tachycardia; frequent extrasystoles ; auriculo- 
ventricular block ; sudden circulatory failure ; and sudden respiratory 
failure. There is a risk of embolism. This occurs at the time when the 
auricle first commences to contract again after the restoration of the normal 
rhythm. Thrombi are expelled from the auricular cavity into the systemic 
or pulmonary circulation. Death during the administration of the drug may 
be due to sudden circulatory failure, sudden respiratory failure, or embolism. 

Contra-indications for the use of the drug are a severe grade of chronic 
valvular disease, particularly mitral stenosis, or of myocardial disease ; great 
enlargement of the heart, or of the left auricle ; a moderate or more severe 
degree of congestive failure, unless this is remedied by rest and other thera- 
peutic measures ; heart-block ; existing or recent acute or subacute endo- 
carditis or myocarditis ; a history of embolism ; and in cases in which the 
patient cannot be confined to bed and assiduously watched. In the opinion 
of many, quinidine should not be tried when the abnormal rhythm is of long- 
standing, or in the elderly, but, I do not share this view in regard to either, 
provided the cases are carefully selected. 

Quinidine is most likely to be successful when the disordered rhythm 
commenced during an acute infection, e.g. influenza ; it is of recent origin ; 
there is an absence of organic disease or, if present, the less serious its nature 
and the less its degree ; there is no history of congestive failure ; the sym- 
ptoms are at least mainly due to the disordered rhythm ; and in the case of 
the young. It is particularly useful when aurioular fibrillation persists after 
thyroidectomy. 

In persistent auricular fibrillation tire normal rhythm can be restored in 
at least half of suitable cases. Relapse occurs, sooner or later, perhaps in a 
majority of these. In my experience this can be avoided in a large pro- 
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portion of cases by a gradual diminution of the total daily dosage and, later, 
the continuation of a small daily dosage for some time. Quinidine is less 
successful in restoring the normal rhythm in auricular flutter than in auricular 
flbrillation. 

A preliminary course of rest in bed and of digitalis medication is advisable. 
It is the practice of some to stop the digitalis for a few days before com- 
mencing quinidine, while others continue its use during the administration 
of the Tatter, in order to control the rapid ventricular rate. The patient 
should invariably be confined to bed, absolute rest, physical and mental, 
should be enjoined, and he should be assiduously watched. Frequent electro- 
cardiographic examinations are very advisable. It is advisable to give a 
single dose of 6 grains, or two doses of 3 grains at an interval of 2 hours, to 
test for possible idiosyncrasy, and if none is found to exist, to commence 
the routine treatment the following day. Five grains three times daily may 
be commenced with, and the total daily dosage increased by 5 grains each 
day up to 30 grains, not exceeding four divided doses in the 24 hours, which 
may be continued for a week, or until normal rhythm is restored, or symptoms 
of intolerance appear. The majority of successful cases follow the use of 
only small doses of the drug, and its use is rarely successful if more than 
30 grains per diem are required. The drug should be stopped if toxic sym- 
ptoms occur, or if there is an auricular rate of 250 or 240 per minute — because 
of the risk of inducing 1 : 1 rhythm, or, as a rule, if there is a ventricular rate 
above 140. After the normal rhythm has been restored, the total daily dosage 
should be diminished by 5 grains each day to 5 grains twice, or even once, 
daily, and this continued for some months unless found to disagree with the 
patient. This method lessens the likelihood of relapse. 

I have dealt with the question of quinidine in the treatment of persistent 
auricular fibrillation and persistent auricular flutter, with the object of 
arresting cither condition, somewhat fully because in my view, provided there 
is a wise selection of cases and a skilful method of administration, the drug 
is not employed as often as it should be. 

When quinidine is used in paroxysmal tachycardia, paroxysmal fibrilla- 
tion, or paroxysmal flutter, in the intervals between tbe attacks to prevent 
their recurrence, the dosage is 5 to 15 grains per diem. As regards the dosage 
during an attack of paroxysmal tachycardia, see p. 928. 

Oxygen. — Oxygen is sometimes of value in cardiac failure. It is 
indicated when there is deficiency in the oxygen content of the arterial 
blood. The chief guides for its use are cyanosis and dyspnoea. As regards 
the first, however, it is only when due to pulmonary oedema or congestion, 
emphysema, or some other pulmonary complication, or to shallow breathing, 
and not when the result of peripheral stasis, or to the admixture of arterial 
and venous blood, c.g. in some cases of congenital morbus cordis. Again, it 
it to be noted that dyspnoea of cardiac origin may be due to other factors 
than anoxaemia It is’ to be added that in assessing the value of this form of 
treatment, the effects upon the patient’s symptoms are of obvious im- 
portance. The oxygen should be administered continuously and in sufficient 
concentration. As to the various methods of administration, that of a tube 
and funnel is valueless. A double-nasal catheter, as in the Tudor Edwards 
frame, yields a concentration of well over 40 per cent, and is comfortable. 
Itcrcntly Boothby, Lovelace, and Bulbulian have introduced an apparatus, 
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the B.L.B. mask, •which is very efficient, giving over 90 per cent, concentra- 
tion, is comfortable and is inexpensive, and is the method of choice. Because 
of this, portable oxygen tents and oxygen chambers are no longer required. 

Venesection. — This method of treatment is apt to be neglected when it 
might be employed to advantage. It is indicated when there are manifesta- 
tions of great distension of the right chambers of the heart — as, for example, 
cyanosis, pronounced distension and it may be tenseness of the jugular veins, 
severe dyspnoea, an enlarged and it may be tender and pulsating liver, and 
an increase in the venous pressure ; in acute left-sided failure — as evidenced, 
for example, by severe dyspnoea, orthopncea, pronounced pplmonary con- 
gestion or chronic pulmonary oedema, cardiac asthma, and acute pulmonary 
oedema ; in either case especially if there is essential hypertension, and in 
obese and plethoric individuals. The relief may be immediate and dramatic 
and even life-saving. Phlebotomy is also of some benefit in a certain pro- 
portion of cases of long-standing heart failure with oedema and increased 
venous pressure which do not respond to other therapeutic measures. Again, 
blood-letting rapidly reduces a high blood pressure, and although the fall is 
very transient such is of real value as a temporary measure when symptoms 
are present in marked essential hypertension and the improvement may last 
for some months. Venesection is, as a rule, contra-indicated in hypotension 
and anaemia of pronounced degree. 

The amount of blood to be withdrawn varies from 10-20 ounces according 
to the type of patient, the clinical condition, and the effects produced, including 
on the jugular veins. As to the first, naturally the amount is greater in the 
obese and plethoric and smaller in asthenic individuals. The median cephalic 
vein at the bend of the elbow is chosen, and a French needle is employed 
except in urgent cases when a longitudinal incision should be made into the 
vein. 

Recently what is termed venostaxis, or bloodless venesection, has been 
employed, and may suffice. Tourniquets or similar bands are applied on the 
four extremities near to the trunk in such a manner as to retard the venous but 
not the arterial blood flow. 

Total Thyroidectomy in the Treatment oe Congestive Heart 
Failure. — This therapeutic measure was first introduced by Blumgart and 
others about 1933. The physiological basis for the procedure is sound. The 
object is to reduce the basal metabolic rate and thus diminish the work of the 
heart. The beneficial effects of total thyroidectomy in heart disease due to 
thyrotoxicosis were known and considered. In this connection it is now 
believed that other factors as well as the lowering of the metabolic rate, 
perhaps associated with the suprarenal glands, are responsible for the improve- 
ment following total thyroidectomy for congestive failure, since such com- 
mences prior to the diminution in the metabolic rate. 

It should at once be understood that great discrimination should be 
exercised in the selection of cases, this requiring the most careful consideration 
respecting diagnosis and prognosis. Contra-indications are progressive 
structural disease of the heart, a recent coronary occlusion, much renal 
impairment, chronic- pulmonary disease, perhaps intractable oedema, and a 
basal metabolic rate materially below the normal. This method of treatment 
should only be considered when medical therapeutic measures, including rest, 
digitalis, and especially the organic mercurial preparations have been fully 
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tried and have failed ; the life of the patient is almost intolerable ; the 
services of a surgeon with special skill and experience and a competent 
anaisthetist are available ; the operative risks are not unreasonable ; and if 
the operation is likely to result in improvement. While it has a place in 
cardiological therapeutics, it is indicated only in a relatively few cases, and 
with an increasing appreciation and use of the organic mercurial compounds, 
this is likely to become still less. Lastly, whenever medical treatment is 
indicated after an operation, it should be employed without fail. Ifmyxcedema 
develops, minimum doses of thyroid should be given. 

K 

Treataient or Symptoms 

The indications for and the methods of treatment already described 
should be considered. 

Sleeplessness. — The ventilation of the bedroom should receive atten- 
tion, and, while the patient should be kept warm, the bedclothes should not 
be heavy. It should be remembered that insomnia may be due to dyspnoea, 
and in these cases the patient is sometimes troubled with ‘ night starts 1 as 
he is falling off to sleep ; the dyspnoea should be treated on the lines to bo 
laid down later. Sedatives (as described on p. 897) may be sufficient for 
sleeplessness. Failing these, or as an alternative to such, paraldehyde (suit- 
ably flavoured), chloral and bromide, or the quickly or slowly acting bar- 
biturates. The first is a valuable drug in many cases, especially when there 
is dyspnoea. If the patient is more restless or excited after taking the drug, 
it usually means that the dose has been too small. Chloral hydrate has the 
reputation of being a dangerous remedy in heart disease, especially in chronic 
myocardial disease, but I have used it very extensively and have never 
found this to be the case. It produces a refreshing sleep, and is especially 
useful when nocturnal dyspnoea or hypertension is present. It may be 
given in doses of 5 to 10 grains by the mouth, gradually increasing to 15 or 
even 20 grains if necessary, the dose being repeated in 2 hours if required, 
and the effects carefully watched. If these drugs fail, resort should be 
had to opium or one of its derivatives, which are especially useful when 
there are accompanying restlessness and dyspnoea, and are particularly 
necessary in cardiac asthma and coronary occlusion. In soino cases a 
combination of bromide, chloral and tincture of opium suffices. The hypo- 
dermic administration of morphine is much more efficacious than when 
given orally. It is well to commence with small doses, for example, -tfch 
grain, and gradually to increase to $th grain, or even more, until relief is 
obtained, the effects being carefully watched. Cyanosis is not an absolute 
contra-indication to the administration of chloral, opium or morphine. 
Speaking generally, these drugs should not be administered in those cases 
in which there is much bronchial secretion, or oedema of the lungs, or in 
Bright’s disease ; but in individual cases they may be tried if the first dose 
be very small, and the dosage be subsequently increased with great caution. 
Further, when there is much bronchial secretion, or oedema of the lungs, 
a sharp look-out should be kept to see whether the administration of the 
drug increases them ; in such a contingency, atropine or strychnine should 
be administered in combination with the morphine. 

Congestive Failure and (Edema. — The measures which arc of particular 
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value are suitable regulation of the diet, the digitalis group of drugs, and 
primary diuretics (see ante). If oedema of tlie lower extremities is slight, 
bandaging is often useful, and this may bo combined with massage. If it 
is severe and docs not respond satisfactorily to the measures mentioned, the 
mechanical removal of fluid by Southey’s tubes or multiple punctures, 
preferably the former, should be considered. It should be performed under 
strict aseptic precautions, and the patient should be in the sitting position 
in order to obtain a full beneficial result. If pleural effusion or ascites, 
especially the former, docs not jrield to other treatment and causes embarrass- 
ment, the fluid should be withdrawn. 

Cardiac Asthma. — Prophylactic measures include the following : Best ; 
regulation of the diet, and a restricted intake of fluid and of sodium chloride 
as in the case of severe cardiac failure (see p. 897). As little food and fluid 
after the evening meal as possible. Sleeping in a well propped-up position 
(sec p. 895). Any gastro-intestinal distension should receive attention. The 
digitalis group of drugs. Primary diuretics, especially the organic mercurial 
compounds. A hypnotic, such ns bromide and chloral, with, it may be, 
tincture of opium. If an attack occurs, morphine (gr. {-}) with atropine 
(gr. hypodermically is the most effective measure. If there is cyanosis, 
oxygen is indicated. Adrenaline is recommended by some. If there are 
manifestations of great distension of the right chambers of the heart, vene- 
section should be performed (see p. 907). If the condition persists, intravenous 
injection of digoxin or stroplmnthin, or massive doses of digitalis by the 
mouth should be considered (see pp. 900, 901). After an attack the patient 
should stay in bed for at least six weeks. 

Pulmonary (Edema. — Dry cupping is sometimes beneficial in chronic 
pulmonary oedema. If nn attack of acute pulmonary oedema occurs, a 
hypodermic of morphine, gr. }, with atropine gr. should be adminis- 

tered immediately. Oxygen is often found to cause restlessness. The same 
considerations as regards venesection and digitalis therapy apply as in the 
case of cardiac asthma. 

Syncope of Primary Cardiac Origin. — The ostiology should be reviewed 
(see p. 885 and elsewhere). That of paroxysmal tachycardia and of Adams- 
Stokes syndrome is dealt with on pp. 927 and 941 respectively. Kegarding 
the other cases, at the time, the patient’s head should be lowered and the 
clothes loosened at the neck. Fresh air is indicated. Failing these, cardiac 
stimulants (p. 902). 

The treatment of syncope due to peripheral circulatory failure is described 
on p. 910. 

Palpitation. — This is a malady in which it is particularly important to 
investigate thoroughly and treat the cause ; among these, digestive disturb- 
ances and toxic conditions are especially to be noted. Local applications, 
such ns a belladonna plaster, or lin. bellad. c. chlorof., may be helpful. 
If these measures fail, sedatives (see p. 897) should bo tried. 

Cardiao Pain. — As in the case of palpitation, the aetiology should be 
reviewed. If there has been overstress, rest is indicated. A belladonna 
plaster, or lin. bellad. c. chlorof., applied to the praecordium may be 
beneficial ; while sometimes— especially in acute inflammatory conditions — 
the employment of hot fomentations or poultices, an ice-bag or Leiter’s 
coil, a mustard leaf, or leeches may afford relief. If these measures fail, 
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sedatives (see p. 897) xnay be administered, and in the event of their not 
being successful it may be necessary to resort to opiates. 

Treatment in Peripheral Circulatory Failure 

The retiology should be reviewed. When syncope is associated with 
posture, prolonged standing should bo avoided, and an abdominal support is 
sometimes of help as a prophylactic measure. In vasovjigal attacks, a heated 
stuffy atmosphere and fatigue are contra-indicated. In carotid sinus syncope, 
if there is an organic cause, this should be dealt with. In functional cases, 
ephedrine or atropine are the most successful prophylactic remedies. Failing 
these, denervation of the sinus has been performed by Weiss and his 
collaborators. 

If syncope occurs, the patient’s head should be lowered and the clothes 
loosened at the neck. Fresh air is indicated. Diffusible stimulants (ether, 
ammonia or brandy) should be given by the mouth. Failing these, strychnine 
(gr. Tjtfth-TTffth) subcutaneously, or nikethamide, or leptazol, intramuscularly 
or intravenously. In vasovagal attacks, however, atropine, failing which 
adrenaline, should be injected subcutaneously. 

The treatment of shock and circulatory collapse includes the following : 
Lowering the patient’s head and raising the foot of the bed to the extent of 
one or two feet. The application of a broad, firm binder to the abdomen, and 
leg bandages. Warmth to the body. Hot drinks. Abundance of fluid per os. 
Fruit juices, junket, jelly, honey, milk, cream ; later, the other articles 
mentioned under severe cardiac failure (see p. 897). Dextrose (see p. 902). 
Cardiac stimulants (see p. 902), including nikethamide, or leptazol, intra- 
muscularly or intravenously, adrenaline, ephedrine, pituitary (posterior lobe) 
extract, or, in the case of pregnancy, pitressin, in full doses. A combination of 
atropine, strychnine and adrenaline (see p. 111). 

Having discussed the various therapeutic measures which may be applic- 
able to any form of cardiac disorder, these need not be again referred to 
when we come to consider the treatment of the individual cardiac affections : 
in this way much repetition will bo saved. 

Frederick W. Price. 


FUNCTIONAL DISORDERS OF THE HEART 

By functional disorders of the heart are meant those which occur in- 
dependently of any structural change, whether of the valves, the myocardium, 
or the arteries ; they are merely disorders of function, no organic lesion 
being necessarily present. It should be noted, however, that any variety 
of functional disorder may be found in association with, though independent 
of, organic disease, especially if cardiac failure bo present ; and, further, that 
a persistent functional disorder may terminate in organic disease, although 
not necessarily so. Some writers deny the existence of functional disorder 
of the heart, being of opinion that in every case 6omc structural change not 
only exists but accounts for the malady. Such a view is, in my opinion, 
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untenable. I would, however, emphasise that not infrequently a diagnosis 
of functional disorder is erroneously made owing to the fact that the existence 
of organic disease has not been detected. As far as my experience goes, this 
applies especially to chronic myocardial disease unaccompanied by chronic 
valvular disease, arterial disease, and perhaps slight mitral stenosis and 
chronic adhesive pericarditis. The first is referred to on page 949. With 
regard to the second, how often is arterial disease excluded as the result 
merely of the examination of the radial artery ? Not only the radial, but at 
least the brachial, the temporal and the retinal arteries, and the aorta, should 
be examined. 

Among functional disorders may be included palpitation, discomfort or 
pain in the precordium, irritable heart, primary cardiac strain, sinus tachy- 
cardia, sinus bradycardia, and some cases of irregular action of the heart. No 
doubt some of these disorders may be either functional or due to organic 
disease. With regard to irregular action of the heart, it depends upon the 
type. It is almost universally agreed that sinus irregularity is always func- 
tional. Extra-systoles may or may not be due to some structural change in 
the myocardium. In the majority of cases, auricular flutter and auricular 
fibrillation are indicative of some myocardial change. It is true that cases of 
auriculo-ventricular block have been recorded in which there was an absence 
of any demonstrable lesion of the junctional tissue ; but in some of these the 
vagus was found to be affeoted. 


PALPITATION 

By palpitation is meant the consciousness of the cardiac impact against 
the chest-wall, whether there is an increase in its rate or not, and whether 
the cardiac action is regular or not. I shall not deal here with those cases 
which are the result of extra-systoles, paroxysmal tachycardia, auricular 
flutter, auricular fibrillation, or heart-block. 

./Etiology. — While palpitation may occur in organic disease of the 
heart, perhaps especially in aortic incompetence and cardiac hypertrophy 
from any cause, it is much more frequently met with apart from this. It is 
more common in females. Among other causes are digestive disturbances — 
especially when attended with flatulent distension ; the excessive indulgence 
of tea, coffee, tobacco or alcohol ; neurasthenia and emotional states, the 
menopause, and the period of menstruation ; during convalescence from any 
acute illness; thyrotoxicosis; and what is called disorderly action of the 
heart. The immediate cause of an attack is usually emotion, but it may be 
excessive physical exertion. 

Symptoms. — The attack may last from a few seconds to a few hours. 
It is usually gradual in onset and passes off gradually. The subjective 
symptoms vary from a sensation of a gentle impact to the consciousness of 
a violent one against the chest-wall and actual pain in the prsecordium in 
the severer forms. There may be flushing of the face, a sensation of throbbing 
in the head, and giddiness or faintness. The pulse is generally increased in 
rate, and its character may resemble that of the pulsus celer. The larger 
arteries, such as the carotid, may exhibit pulsation. The apex-beat is 
commonly diffuse, and its force increased, with a quickened outthrust. The 
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heart is found to be not enlarged. The cardiac sounds are increased, and 
may be short and sharp. There may be a systolic murmur in the pulmonary 
area and less frequently at the apes. In dyspeptic patients, relief may coincide 
with the eructation of a large quantity of gas. 

Treatment. — This is dealt with on p. 909. 

CARDIAC PAIN 

Discomfort or pain in the precordium may occur in neurasthenia and 
emotional states ; in general debility ; during convalescence from an acute 
illness; in digestive disorders, including those due to the gall-bladder; 
in all cases particularly if accompanied by flatulent distension of the 
stomach or colon ; in irritable heart ; in cardiac failure ; in angina pectoris ; 
in coronary occlusion ; and in pericarditis. 

The first is termed by some in this country Ncuro-circulatory Asthenia. 
It is more common in females. The pain is often related to emotion or mental 
effort, especially the former, as well as to physical exertion. It is usually 
situated in the precordium, but not infrequently in the region of the apex- 
beat. It is generally of a dull aching character and continuous, in which 
event it occasionally extends to near the angle of the left scapula or left armpit, 
or rarely to the left arm or over a larger area of the left front chest and even 
up to the neck. There may be hyperesthesia and hyperalgesia. Other 
symptoms, particularly connected with the nervous and vasomotor systems 
are often present. Occasionally the pain is of a sharp stabbing character and 
transitory, in which case it is limited to the precordium. 

The pain of cardiac failure is referred to physical or, much less frequently, 
mental effort, but it may not come on until some hours have elapsed ; in the 
great majority of cases it is situated over the precordium and generally over 
the greater part or the whole of it, but occasionally (in right ventricular failure) 
in the right hypochondrium, and is almost always confined to either area. 

Treatment has been discussed previously (see p. 909). 

For pain in the other conditions mentioned, see the respective articles. 


IRRITABLE HEART 

Synonyms. — Da Costa’s Syndrome ; Irritable Heart of Soldiers ; Dis- 
ordered Action of the Heart (D.A.H.) ; Effort Syndrome ; Neuro-circulntory 
Asthenia. 

This malady was first described by Harthornc, in 1864, and by Da Costa, 
in 1871, in the United States of America. During the War of 1914-1918 much 
attention was paid to tho subject in this country owing to the large proportion 
of soldiers who were invalided home for so-called valvular disease of tho heart 
(V.D.H.). Tho malady was called Disordered Action of the Heart (D.A.H.) ; 
and, later, by Lewis, Effort Syndrome. In the United States of America it is 
now generally designated Neuro-circulntory Asthenia, which is more common 
in females than in males. I am very doubtful, however, whether this term 
denotes precisely the same clinicnl entity. 

It is necessary to point out that what is described by the various terms 
does not differ from a complaint which is met with in civilian life, some say 
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even mote frequently, but in my view such is not so. The malady is much 
less common in the present war than in that of 1914-1918. 

/Etiology and Pathology. — The affection is more common during 
adolescence and up to early middle life. 

In the case of solders, it was formerly thought that the cause was either 
the accoutrements, such as tight belts and closely fitting uniforms, or over- 
exertion, such as “ setting-up drill.” It was found, however, that the correc- 
tion of these did not obviate the malady. 

It is now generally believed that a number of factors acting together, 
some more than others, constitute the cause. These include congenital or 
developmental weakness of the circulatory system, including, if not especially, 
the peripheral variety ; a poor physique ; a sedentary or light occupation ; 
an unsuitable kind of training ; a subnormal nervous system ; a neurosis ; 
excessive physical exertion ; mental or emotional stress or strain ; lack of 
sleep ; in my opinion, excessive smoking ; not infrequently there is a recent 
history of infection, either chronic, such as focal sepsis or pulmonary tuber- 
culosis, or an acute infective disease ; in a small proportion of cases acquired 
or congenital organic morbus cordis, or a history of primary cardiac strain ; 
and in a small percentage of cases hyperthroidism. Some are of opinion that 
neurosis alone is often responsible, and some go so far as to say that such is 
always the case. I do not share either view. 

An individual bom with subnormal circulatory and nervous systems 
finds by experience that while he is able to engage in ordinary physical and 
mental effort he is incapable for those of a strenuous character. He arranges 
his manner of life accordingly, and consequently developmental weakness 
becomes superadded. Naturally such an individual does not stand the 
usual training so well aB do those who were engaged in heavy or moderately 
heavy employments. Even with a slow and very carefully graduated train- 
ing, he may never be able to engage in severe physical or mental effort. 
It is difficult to say how much physical stress or strain alone is an aetiologies] 
factor. 

Symptoms. — The onset is usually gradual. The commonest symptoms 
are breathlessness, palpitation, exhaustion, praecordial discomfort or pain, 
giddiness, and nervousness. Generally the shortness of breath, palpitation, 
and discomfort or pain are related to physical exertion or emotion; the 
sense of exhaustion to physical or mental effort ; and the giddiness especially 
to change of posture. Breathlessness and palpitation may be very easily 
induced, and may even be present while at rest. The pain has the same 
features as that in neurasthenia and emotional states (see p. 912), excepting 
that it is much more frequently related to physical exertion. There may be 
hypersesthesia and hyperalgesia. 

There may be faintness, and occasionally aotttal syncope, the latter 
probably being of the vasovagal type and more often in the young. Vaso- 
motor symptoms, such as coldness and pallor or lividity of the extremities, 
and a tendency to sweating and flushing, are not infrequent. There may be 
lassitude, depression of spirits, irritability, loss of emotional control, insomnia, 
tremors of the hands, ana headache, the last especially after exertion. 

During sleep the cardiac and respiratory rates are normal. When the 
patient is awake but at rest they may be increased and there may be a slight 
increase in the blood pressure. There is frequently an abnormal response in 
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the cardiac rate and the blood pressure with the assumption of the upright 
posture after lying down. The cardiac and respiratory rates and the blood 
pressure are unduly and it may be markedly increased by exertion, and, 
though perhaps to a less extent, by emotion, and their return to the former 
level after such is delayed. The apex-beat is often diffuse and its force 
increased, but the out-thrust is quicker and shorter than normal — which is 
the opposite to that which obtains in hypertrophy. On 5-ray examination, 
the heart is found not to be enlarged. The first sound may be increased in 
loudness, and may also be short and Bharp. There may be cardio-respiratory 
murmurs (see p. 959), or a systolic murmur in the pulmonary area or at the 
apex, especially the former, in which case the murmur is generally harBh and 
may give the impression of being superficial. Reduplication of the second 
sound, it may be only after exertion or on lying down after such, is occasionally 
to be observed, and if present is indicative of cardiac strain. 

Diagnosis. — It is necessary to diagnose the condition from chronic 
valvular disease, cardiac hypertrophy, focal sepsis, pulmonary tuberculosis, 
hyperthyroidism, primary cardiac strain, and, in the opinion of some, angina 
pectoris and subacute bacterial endocarditis. This may be done by a con- 
sideration of the features described. In hypertrophy, the out-thrust of the 
apex-beat is slower and longer than normal ; there is evidence of enlargement 
of the heart ; and the first sound may be long, low in pitch and muffled. 
Cardiac strain is referred to on p. 916. 

Prognosis. — As far as the duration of life is concerned, it is favourable. 
As to the course of the malady, this varies very considerably, and a period of 
observation is required to attempt a reliable opinion. The outlook is affected 
by the setiological factors, the physical and, it may be especially, the mental 
make-up of the patient, probably most of all by the therapeutic measures 
adopted, the response thereto, and perhaps by the age of the individual. 
In the case of a chronic infection, it depends upon whether this can be removed. 
When the condition follows an acute infective disease, the prognosis is favour- 
able provided convalescence is not hurried. This also applies when the 
affection is chiefly due to an anxiety condition, and suitable and competent 
psychological treatment is employed. The prognosis is probably better 
in the young. 

Taking cases as a whole, the proportion of those who will not be able to 
engage in the physical and mental activities previously possible without 
experiencing some abnormal symptoms is by no means negligible. 

Treatment. — Prophylactic. — In those of poor development, or of 
sedentary or light occupation, a slow and carefully graduated training is of 
fundamental importance. 

Curative. — Reassurance and encouragement are of prime significance. 
In severe cases a preliminary rest in bed, of moderate duration, is usually 
helpful. If mental strain has been a factor, freedom from mental work until 
the patient has attained his optimum is advisable. Due attention to the 
cause of the malady, such as focal Ecpsis or an anxiety state, is obviously 
indicated. Psychotherapy has been spoken of under Prognosis. If there 
has been excessive indulgence in tobacco, smoking should be avoided 
altogether ; and even if there has not, nt the most it should be strictly 
moderate in amount. Alcohol is better avoided. 

Efforts should be directed towards the restoration of the patient’s general 
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bodily and mental health. To this end careful attention to the matter of 
sleep, an ample amount of nutritious food, fresh air, slow and carefully 
graduated exercise under wise supervision — preferably in the open air and, if 
the patient is fit for such, at first in the form of games — always stopping 
short of abnormal subjective symptoms, and breathing exercises are enjoined. 
Massage is not infrequently of help, and hydrotherapy is occasionally so. 
If the patient suffers from an unduly excitable nervous system, or is prone 
to worry or be anxious, sedatives (see p. 897), in small daily dosage, are 
indicated for a time, and may be repeated occasionally if found to be required. 
Periodic courses of general tonics are worth a trial. Digitalis is of no avail 
and may even do harm. 


CARDIAC STRAIN 

By cardiac strain is meant a cardiac disorder which is the direct result of 
excessive physical exertion, either temporary, such as competitive rowing, or 
long-continued, such as in an occupation involving heavy manual labour, 
in an individual whose heart was previously sound. 

It should be pointed out that there is a considerable diversity of opinion 
regarding this question, especially respecting temporary excessive physical 
exertion. Many, if not most, cardiologists are of opinion that the latter 
alone cannot cause cardiac strain. They believe that in all cases it is the result 
either of an unsuitable kind of training, or that the myocardium is weakened 
by a recent infection. As regards long-continued excessive physical exertion, 
one authority quotes the example of a horse. It seems to me that to compare, 
in this respect, man with an animal whose natural primary function and 
almost the whole of his activities have to do with physical exertion is hardly 
appropriate. 

Together with some cardiologists and general physicians, and pathologists 
of great authority, including Muir, in my opinion cardiac strain may be the 
direct result either of temporary or long-continued excessive physical exertion. 
At the same time, I wish to make it clear that the first as an setiological factor 
was formerly exaggerated. Respecting the second, a paper in the Journal 
of American Medical Association in 1944 {vide A. J. French and W. J. Dock, 
American Medical Association, 1944, 124, 1233) giving details of over 100 
fatal cases of atheroma of the coronary arteries in soldiers 20 to 36 years of 
age, more frequent in the older age-groups, is of considerable significance. In 
80 of these cases, necropsy revealed atheroma of the coronary arteries, and 
no evidence of significant cardiac hypertrophy. 

Cardiac strain is more likely to occur in those not in training, and in 
middle or later life. 

Symptoms. — When an individual engages in temporary excessive 
physical exertion, there is stretching of the muscular fibres and dilatation 
of the cavities together with an increased output of blood. Under normal 
conditions the dilatation is temporary and physiological. In some cases, 
however, the dilatation may persist, i.e. there is pathological acute dilatation. 
There may be lividity or cyanosis of the face, giddiness, and vomiting ; later, 
there may be collapse, quickened shallow breathing, coldness of the skin, 
praecordial uneasiness or actual pain, and a quickened, small and thready 
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pulse ; "while, later, there may be evidence of pronounced cardiac dilatation, 
involving both sides of the heart. With rest, the cavities gradually return to 
the normal, but functional disability may continue for some time and in some 
cases the individual is never able to engage in physical exertion previously 
possible without experiencing some abnormal subjective symptoms. 

In the case of strain the result of long-continued excessive physical 
exertion, there may be manifestations of cardiac hypertrophy, secondary 
dilatation, the usual symptoms of cardiac failure and it may be a mitral or 
tricuspid systolic murmur, atheroma, and primary chronic or sclerotic 
endocarditis. Reduplication by the second sound, it may be only after 
exertion or on lying down after such, is sometimes present. 

Diagnosis. — This in large measure resolves itself into the question 
whether the case is one of cardiac strain, or whether the heart was previously 
damaged ; in the latter case, excessive physical exertion is merely the exciting 
cause of the malady. In considering this problem, a previous history of one 
of the causes and of evidence of chronic myocardial or valvular disease arc 
obviously of material importance. 

Prognosis. — When due to temporary excessive physical exertion, in 
the young and robust and the less severe cases, full recovery is the rule ; 
this may occur in a few days or weeks, but on the other hand progress may be 
slow. Occasionally, however, as stated, the individual is never able to engage 
in physical exertion previously possible without experiencing some abnormal 
subjective symptoms. In the more severe cases, the latter is not infrequent. 

When the result of long-continued excessive physical exertion, progress 
may be very slow, and full recovery is infrequent and perhaps only occasional ; 
while in the more severe even the duration of life may be shortened. 

Treatment. — In cases due to temporary excessive physical exertion, 
a very hot bath is to be commended, the patient being lifted out of it in a 
blanket, together with the administration of a few 15-grain doses of theo- 
bromine and sodium salicylate (diuretin). In the early stages, a strictly 
limited amount of food, both solid and liquid, is indicated. Oxygen may be 
required in some cases. When the patient is fit to get up, caution should be 
exercised with regard to physical effort. Warm baths, followed by a cold 
douche, may be tried provided there is a quick reaction. 

In the second group, prolonged physical rest may be necessary. Otherwise, 
the various measures outlined in the chapter on Treatment in Cardiac Affec- 
tions (see pp. 895-910) should be considered. 


SINUS TACHYCARDIA 

By the term tachycardia is meant an acceleration of the cardiac rate. 
There arc two main varieties, namely : (1) sinus tachycardia ; and (2) 
paroxysmal tachycardia. In addition, there is tachycardia in most cases of 
auricular flutter and of auricular fibrillation. In the sinus variety the tachy- 
cardia is due to an increase in the function of rhythmicity in the sino-auricular 
node. In paroxysmal tachycardia, on the other hand, the tachycardia is the 
result of an abnormal rhythm, the impulses arising at some sittNPthcr than 
the sino-auricular node. Wo shall here deal with sinus tachycardia. NS^aioxys- 
mnl tachycardia is discussed on p. 925. 
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/Etiology. — Sinus tachycardia may be physiological ; in some healthy 
individuals the cardiac rate is persistently rapid. It is, therefore, difficult 
to decide when an increase of the cardiac rate in an individual is patho- 
logical, in which connection a record of the past history is of value. Transient 
sinus tachycardia may be a physiological reaction to emotional excitement, 
physical exertion, and the ingestion of food. 

The pathological form of tachycardia may occur both during and after 
acute infective diseases, during convalescence from any acute illness, in 
pulmonary tuberculosis, focal sepsis, thyrotoxicosis, the excessive use of 
tea, coffee, tobacco or alcohol, and cardiac failure. It is also met with in 
irritable heart, neurasthenia and emotional states subnormal blood pressure, 
haemorrhage, shock, cahectic conditions, certain organic diseases of the 
nervous system, and the use of certain drugs, such as atropine, adrenaline, 
and the nitrites. 

Symptoms. — In tachycardia the patient may be conscious of the rapid 
action of the heart, and occasionally there is praecordial pain. The apex-beat 
may be diffuse and excited. There may be a systolic murmur at the apex, 
or base, or both. On the other hand, pre-existing murmurs may disappear. 

For clinical electro-cardiography, see p. 1037. 

Diagnosis. — The differential diagnosis between sinus tachycardia and 
paroxysmal tachycardia is discussed on p. 927. 

Treatment. — This resolves itself into dealing with the cause of the con- 
dition. 


SINUS BRADYCARDIA 

By the term bradycardia is meant a decreased cardiac rate. It must be 
distinguished from infrequency of the pulse-rate at the wrist, Bince the latter 
also includes ventricular extra-systole which is so feeble that the wave 
fails to reach the wrist. There are three varieties of bradycardia : (1) sinus 
bradycardia ; (2) auriculo-ventricular block ; and (3) some cases of auriculo- 
ventricular nodal rhythm. The last is a rare condition. We shall here deal 
with sinus bradycardia. 

Sinus bradycardia is due to a decrease in the function of rhythmicity in 
the sino-auiicular node, the result of increased vagal tone or of diminished 
accelerator tone. The cardiac rate is below 60 per minute, and is usually 
between 50 and 60, and rarely is as low as 40 and even less. 

AEtiology. — Sinus bradycardia may be physiological, especially in males, 
advancing age, and those who engage in severe and long-continued physical 
exertion. Transient Binus bradycardia may be a physiological reaction to 
rest, sleep, and pressure on the carotid sinus, especially the right. During the 
last, faintness or actual syncope may occur. 

The pathological form of bradycardia may occur (1) during the con- 
valescence of acute infeotive diseases, especially influenza, diphtheria, pneu- 
monia, typhoid and typhus ; (2) in certain toxic conditions, such as jaundice, 
diabetes and uraemia ; (3) in hypothyroidism ; (4) in some forms of cardiac 
disease, especially aortic stenosis and fatty degeneration of the myocardium ; 
(5) in the use of certain drugs, such as digitalis, opium and, exceptionally, 
tobacco ; and (6) in increased intracranial pressure, e.g. cerebral tumour, 
meningitis, and cerebral haemorrhage. 
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For clinical electrocardiography, see p. 1037. 

Diagnosis. — In sinus bradycardia the rate is only occasionally below 50. 
It is influenced by physical exertion, emotion, pyrexia, amyl nitrite, and 
atropine. Sinus bradycardia should be diagnosed from extra-systoles, 2 : 1 
and complete auriculo-ventricular block, and auriculo-vcntricular nodal 
rhythm. 


IRREGULAR ACTION OF THE HEART 

The subject of irregular action of the heart is of great practical import- 
ance. Formerly it was a source of perplexity to the clinician. It was 
known that irregularity might, on the one hand, signify even serious im- 
pairment or disease of the heart, or, on the other, that it might be of no 
practical consequence. It was not possible, however, to determine the signi- 
ficance of the irregularity in any given case, because there were no means 
of differentiating the types of irregularity, or what any particular type 
signified. By means of the electro-cardiograph and the clinical polygraph 
it is now possible to classify irregular action of the heart into types, and it is 
known what each type signifies. I would emphasize, however, that the work 
of elucidation having been accomplished, in a considerable majority of cases 
the use of a sphygmograph is sufficient, and in a fair proportion palpation and 
auscultation suffice. 

Irregular action of the heart may be due to (1) sinus arrhythmia ; (2) extra- 
systoles, or premature contractions ; (3) paroxysmal tachycardia ; (4) auri- 
culo-vcntricular nodal rhythm ; (5) auricular fibrillation ; (G) auricular 
flutter ; (7) ventricular fibrillation ; (8) heart-block ; and (9) the pulsus 
alternans. The first two varieties arc very common. 

It may be advisable to describe here what is meant by the terms ‘ inter- 
mittent * pulse or a 1 dropped beat,’ * pulsus bigeminus * or ‘ coupling of the 
beats,’ and ‘ pulsus trigeminus.’ 

Intermission of the pulse is a form of irregularity which is not uncommon. 
By it is meant a condition in which the normal rhythm of the pulse is inter- 
rupted, either occasionally or more frequently, either at regular or irregular 
intervals, by an abnormally long pause during which no wave is felt at the 
wrist, a beat being missed. It is important to understand how intermission 
of the pulse is caused, especially from the point of view of prognosis. By far 
the commonest cause is a premature contraction of the ventricle (‘ extra- 
systole ’) which is so feeble that the wave fails to reach the wrist ; the next 
most common cause is partial heart-block ; while the condition is occasionally 
due to sinus irregularity, and very rarely to sino-auricular block. The 
differential diagnosis between extra-systole and partial heart-block is discussed 
under extra-systole. The differential diagnosis also between occasional 
dropped beats due on the one hnnd to sinus irregularity and on the other to 
partial heart-block is discussed under heart-block. 

By pulsus higemitius or coupling of the heats is meant a condition in which 
the pulse-beats occur in pairs, for long or short periods. The paired beats 
may occur at regular intervals, or at irregular intervals, and some writers 
restrict the term pulsus higcmijuis to the former, and that of coupling of the 
cats to the latter. When the paired beats fall at regular intervals, the 
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commonest cause is the occurrence of extra-systoles, usually ventricular, in 
cases in which the sinus rhythm is otherwise maintained ; either a single 
extra-systole with its succeeding compensatory pause occurring regularly 
after each normal beat (Fig. 25), or such occurring after every two normal 
beats, the premature contraction in the latter case, however, being so feeble 
that no waves reaches the wrist. The next most common cause is partial 
heart-block, when the ventricle fails to respond to every third beat of the 
auricle. A rare cause is sino-auricular block, in which the auricle fails to 
respond to every third impulse generated at the sinus. When the paired 
beats occur at irregular intervals, the cause is a ventricular extra-systole 
occurring regularly after each normal ventricular contraction in cases of 
auricular fibrillation ; this is usually due to the action of digitalis (Fig. 25) 
but may occur independently of it. 



Fio. 25.— Pulsus trigeminus, due to a single extra-systole with its succeeding compensatory 
pause occurring regularly after each normal beat. 

By pulsus trigeminus is meant a condition in which the pulse-beats are 
grouped in threes. The causes are : (1) extra-systoles — either a single extra- 
systole with its succeeding compensatory pause after every two normal 
beats, or such after every three normal beats and failing to send a wave to 
the wrist ; (2) partial heart-block, when the ventricle fails to respond to 
every fourth beat of the auricle ; and, rarely (3), sino-auricular block, in 
which the auricle fails to respond to every fourth impulse generated at 
the sinus. 

The differential diagnosis between intermission of the pulse, pulsus 
bigeminus, and pulsus trigeminus due to the various causes mentioned 
is discussed elsewhere. 


SINUS ARRHYTHMIA 

This is a normal phenomenon, which is very frequent, both in health 
and disease. It is due to variation of vagal tone acting upon the sino-auricular 
node. 

The chief characteristics of sinus irregularity is the variation in the 
length of the diastolic interval, the systolic being unaffected. The irregularity 
may be slight or even marked. In the great majority of cases it is related 
to respiration, the cardiac rate gradually increasing during inspiration and 
gradually diminishing during expiration. If not related to respiration, the 
irregularity may be only present during Blow deep breathing. There is an 
abrupt slowing of a few beats and then a gradual increase. 

Etiology. — Sinus arrhythmia is much more frequent during childhood 
and adolescence, but may be found at all ages. It sometimes occurs after a 
febrile illness, and occasionally during the administration of digitalis, and 
even the act of swallowing may produce it — the heart-rate during the act 
being quickened for a few beats, followed by a reduction in the rate. 
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Symptoms. — Usually there are no subjective symptoms, but rarely those 
of cerebral anaemia, such as giddiness, or faintness or even actual syncope, occur 
during an unusually long pause. On auscultation, the interval between the 
first and second sounds is found to be constant, while the varying length 
of the diastolic interval can be detected. If a tracing of the radial artery 
be taken, the intervals between the beats will be found to vary, while the 
pulse-beats are of equal or nearly equal size (Fig. 26). The irregularity is 
diminished or abolished by an increase in the cardiac rate. 

For clinical electrocardiography, see p. 1042. 



Fro. 26. — Simultaneous tracings of the respiration and tho radial pulse, from a healthy 
boy aged 14, showing sinus irregularity. 

Diagnosis. — A diagnosis may be made by auscultation, or an electro- 
cardiogram (see p. 1042). When irregularity of the cardiac action is found 
to be definitely related to respiration, it is in all probability of the sinus type. 

Prognosis. — There is no reason to suppose that sinus irregularity is either 
indicative of an impaired heart, or that it adds to the gravity of any diseased 
cardiac condition which may be present. The condition, therefore, may be 
entirely disregarded. 

Treatment. — No treatment is required. 


THE EXTRA-SYSTOLE 

Synonym. — Premature Contraction. 

By extra-systole is meant a premature contraction the result of an impulse 
which is generated at some site other than the sino-auricular node. 

It has been noted that if rhythmicity is more developed at any other 
portion of the primitive cardiac tube than the sinus, the impulse arises at 
that point (see p. S79). 

There are three varieties of extra-systoles, according to whether the 
point of origin is situated in the auricle, or the auriculo-ventricular node or 
bundle above its division, or the ventricle. The first is called auricular 
extra-systole ; the second, auriculo-ventricnlnr nodal extra-systole ; and the 
third, ventricular extra-systole. 

In each case the sinus rhythm is otherwise maintained in most cases. 
Usually an extra-systole is followed by a long pause (compensatory pause). 
Rarely the premature contraction occurs between two normal beats (inter- 
polated extra-systole). 

Of the three varieties of extra-systoles, the ventricular is far the most 
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common, and the aurioular the next frequent. The variety of extra-systoles 
in the same individual is usually constant, but the three varieties may occur 
in the same subject. Occasionally premature contractions arising from 
different foci are observed in one record — multiple extra-syBtoles. 

Extra-systoles may occur at long intervals, or at frequent, irregular 
intervals ; or regularly after each beat, or after every second, or third, or 
more, normal beats ; or there may be a rapid succession of extra-systoles — 
usually persisting for a few cycles only (Fig. 54), but rarely even for a few 
minutes. 

The Ventricular Variety of Extra-Systole. — We may take this 
variety for the purpose of illustration. While the chambers of the heart are 
contracting in the normal fashion, a premature contraction of the ventricle 
takes place, the result of an impulse generated in the wall of the ventricle, 
independently of a wave of excitation received from the auricle, which 
maintains its usual rhythm and contracts as the result of an excitation wave 
received from the sinus. The exact time at which the premature contraction 
of the ventricle takes place is either immediately before the systole of the 
auricle, or — as is usually the case — synchronously with it, or after it, but 
prior to that point of time at which it would have occurred if this had been 
in response to a wave of excitation received from the auricle in the normal 
way. In most cases the succeeding excitation wave from the auricle fails 
to cause a contraction of the ventricle; for this reason the pause which 
follows the premature contraction is abnormally long, being called the com- 
pensatory pause. When this prolonged diastole and the preceding shortened 
diastole together equal in time two normal cardiac cycles, the compensatory 
pause is said to be complete. Since during the prolonged pause the ventricle 
has had an unusually long period in which to fill and recuperate, the pulse- 
beat immediately following a compensatory pause has often a greater ampli- 
tude than on other occasions. Sometimes, more especially when the cardiac 
rate is slow, a ventricular extra-systole occurs so early in the cardiac cycle 
that the ventricle does contract in response to the normal wave of excitation 
which is transmitted from the auricle immediately after the premature 
contraction ; in this way a premature contraction is interpolated between 
two normal beats. This form of the extra-systole is called interpolated. 

" On auscultation, in the vast majority of cases, two heart-sounds are 
synchronous with each extra-systole, these forming with those of the pre- 
ceding normal contraction a group of four sounds. Sometimes, however, 
the extra-systole occurs early in diastole, and before the cardiac muscle has 
had sufficient time to recover fully from the preceding systole, in which 
event the premature contraction is so feeble as to fail to open the aortic 
valves, and only the first sound is heard ; in this way a group of three sounds 
becomes audible. Very rarely the premature contraction is so feeble as not 
to produce any cardiac sounds whatever. 

The amplitude of the pulse-wave of an extra-systole is not so great as 
that of a contraction occurring at a normal interval, because the heart muscle 
has not had time to recover from its previous effort. The earlier an extra- 
systole occurs in the diastole, the more feeble it is ; it may be so feeble that 
no wave is felt at the wrist, so that there is simply an abnormally long pause, 
resulting in what is called a “ dropped beat ” or an “ intermittent ” pulse ; 
as has been already noted, an extra-systole which fails to reach the wrist 
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is, indeed, the most usual cause of an intermittent pulse. If a single extra- 
systole with its succeeding compensatory pause occurs regularly after each 
normal beat, then the beats at the cardiac apex occur in pairs, as also do 
the pulse-beats, the condition being called pulsus bigeminus (Fig. 25). Simi- 
larly, if a single extra-systole with its succeeding compensatory pause occurs 
after every two normal beats, then the apex-beat occurs in threes, as also do 
the pulse-beats, the condition being known as pulsus trigeminus ; but if the 
premature contraction is so feeble that no wave reaches the wrist, the pulse- 
beats are paired. 

For clinical electrocardiography, see pp. 1042-1045. 

Auricular Variety of Extra-Systole. — In this variety there is a 
premature contraction of the auricle, the result of an impulse generated in 
the wall of the auricle, independently of a wave of excitation from the sinus. 
The premature contraction of the auricle is usually followed by a premature 
contraction of the ventricle, following the usual transmission of the stimulus 
from the auricle along the auriculo-ventricular bundle. Not infrequently, in 
the case of extra-systole the stimulus from auricle to ventricle travels slowly, 
so that the ^4s-Fs interval is lengthened, and the prematurity of the ventricular 
systole is consequently not so great as that of the auricle ; in this way the 
compensatory pause is shortened. In some instances the contraction which 
immediately follows the extra-systole takes place rather earlier thnn the 
normal interval, this being probably due to the unusual length of the rest 
period ; in this way there is further encroachment upon the compensatory 
pause. This is less marked in the case of the second contraction, and it 
disappears within a few cycles. Sometimes there are variations in the rate 
of transmission of these auricular premature contractions to the ventricle. 

Occasionally the wave of excitation from the auricle does not reach the 
ventricle at all, and no premature contraction of this chamber takes place, in 
which event the premature contraction of the auricle is not followed by a 
premature contraction of the ventricle, the condition being known as * blocked 
auricular extra-systoles ’ (Fig. 55). In these cases a long pause is to be noted 
in the 'sphygmogram. As in the case of the ventricular variety, an auricular 
extra-systole is followed by a lengthened pause ; but, with rare exceptions, 
this compensatory pause is not complete. In some cases, however, the 
compensatory pause is complete. 

For clinical electrocardiography, see p. 1046. 

Auriculo-Ventricular Nodal Variety of Extra-Systole. — In this 
variety the impulse for premature contraction originates in the auriculo- 
ventricular node or bundle above its division, the excitation wave travelling 
upwards into the auricle and downwards into the ventricle, and giving rise to 
a premature and simultaneous contraction of both auricle and ventricle. The 
premature ventricular contraction more or less coincides with that of the 
auricle, but this is by no means absolute ; the contraction of both chambers 
may be absolutely synchronous, or the ventricular systole may begin after or 
before that of the auricle. When the auricular contraction occurs before that 
of the ventricle, the period of time between the contraction of the upper and 
lower chambers is shortened. The compensatory pause may or may not be 
complete. 

For clinical electrocardiography, see pp. 1045, 104G. 

In the ventricular and auriculo-ventricular nodal varieties of extra- 
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systoles, in contrast with the ‘ double ’ venous pulsation in the jugular vein 
which may be visible in the case of the auricular variety, there is usually 
an unduly large ‘ single ’ pulsation coincident with the premature contraction; 
this is due to the contraction of the upper and lower chambers of the heart 
occurring synchronously, the result being that the auricle, instead of dis- 
charging its contents into the ventricle, does so into the vense cavse. 

^Etiology and Pathology. — Extra-systoles may be met with at any 
age, but are much more frequent in the elderly and middle-aged, especially 
the former, than in the young, and are rare during the first decade of life, 
and are more common in men than in women. They are more frequent in 
the subjects of organic disease of the heart than in those who are not, and 
in myocardial than in valvular affections. They are to be found in digestive 
disturbances, especially when attended with flatulent distension, acute 
infections, hypertension, arterial disease, focal sepsis, thyrotoxicosis, the 
excessive consumption of tea, coffee, tobacco and alcohol, emotional states, 
and as the result of the overdosage of certain drugs, such as digitalis, barium, 
aconite and chloroform. In a considerable proportion of cases there is no 
ascertainable cause. Extra-systoles are especially apt to occur during rest 
following physical exertion, soon after getting into bed, change of posture, 
after a big meal and during cardiac dilatation with failure. 

Extra-systoles indicate that at the time of the premature contraction 
some portion of the myocardium below the sinus is more excitable than the 
sinus. This may or may not be due to some structural change in the myo- 
cardium ; it may, for example, be caused by poisoning of the heart wall 
without structural damage. 

Subjective Symptoms. — An individual in whom extra-systoles occur 
may be unconscious of their presence. On the other hand, he may experience 
a sensation of fluttering in the chest when a premature beat occurs : or he 
may be conscious of the long pause and complain of intermission of the pulse, 
or that the ‘ heart stops ’ ; or the contraction of the heart following the 
pause may be accompanied by the consciousness of a thud or shock in the 
region of the heart, sometimes followed by a feeling of exhaustion. The patient 
may complain of a sensation of a ‘ catch in the breath,’ or of * gripping in 
the throat.’ Very rarely, during a prolonged pause, giddiness, faintness, or 
even actual syncope may take place. 

Diagnosis. — Extra-systoles may be recognised with certainty by means 
of the electrocardiograph (see pp. 1042-1046). But it is important to 
recognise that in the majority of cases a correct diagnosis can be made simply 
by palpation and auscultation. The normal rhythym of the heart is disturbed 
by the occurrence of a premature beat in the radial pulse and at the cardiac 
apex, followed by an abnormally long pause. The auscultatory signs have 
already been noted ; they are of much diagnostic value. When, on palpation of 
the radial artery, an apparently otherwise regular pulse is sometimes inter- 
rupted by an unusually long pause, it should suggest either an extra-systole 
which is so feeble that no wave is felt at the wrist, or partial heart-block. 
When the former is responsible, a premature beat can be detected at the 
cardiac apex and on auscultation one or two heart-sounds will, in the great 
majority of cases, be audible during the early part of the pause, because the 
ventricle has contracted ; whereas in the case of partial heart-block there will 
be absence of an apex-thrust and of heart-sounds during the pause, because 
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the ventricle has failed to contract. Further, in the case of extra-systole, 
a wave is usually present in a sphygmographic tracing. These two features 
are almost invariably sufficient to distinguish between an intermittent 
pulse due to an extra-systole which fails to reach the wrist and that due to 
partial heart-block. An electro-cardiogram will place the matter beyond 
doubt. It may be here noted that it is necessary to exclude sinus irregularity 
and also sino-auricular block, in cases of an unusually long pause in the 
radial pulse. The differential diagnosis between pulsus bigeminus, pulsus 
trigeminus, and infrequency, including halving, of the pulse rate, due on the 
one hand to extra-systoles, and on the other to partial heart-block, can also 
readily be made, as a rule, by means of palpation and auscultation. 

It is sometimes very difficult, if not impossible, by palpation and 
auscultation alone, to diagnose extra-systoles, occurring frequently and at 
irregular intervals, especially if of auricular origin, from auricular fibrillation. 
Extra-systoles are diminished or abolished by an increase in the cardiac 
rate, while the opposite obtains in auricular fibrillation. Again, a sphygmo- 
graphic tracing is almost invariably sufficient. It is also necessary to exclude 
auricular flutter when the response of the ventricle to auricular contraction 
is at irregular intervals (p. 935, and Fig. 68). 

Prognosis. — The question of prognosis of extra-systoles is of Borne 
consequence. Unfortunately the lay mind has come to attach an unnecessary 
significance to them. Furthermore, the medical practitioner should under- 
stand that extra-systoles constitute one of the most frequent causes of 
irregularity of the pulse, and that an extra-systole which fails to reach the 
wrist is the commonest cause of an * intermittent ’ pulse. Apart from rare 
exceptions (see below), when extra-systoles are considered by themselves — 
that is, without reference to the conditions with which they may be associ- 
ated — there is so far no evidence for supposing that they are either indicative 
of an impaired heart, or that they add to the gravity of any existing morbid 
condition. While it is true that extra-systoles may precede the occurrence 
of other forms of cardiac irregularity, such as the complete irregularity 
associated with auricular fibrillation, it should be borne in mind that these 
might have arisen independently. The prognosis, therefore, should be based 
entirely upon the causal or associated condition. 

The significance of a rapid succession of extra-systoles has some relation 
to that of paroxysmal tachycardia. Multiple extra-systoles of ventricular 
origin are usually of very serious significance, and arc generally a presage of 
ventricular fibrillation. 

Treatment. — Our first duty is to emphatically reassure the patient, 
which may be done with confidence. The mtiology (see p. 923), and any 
associated cardiac condition, should be thoroughly reviewed and dealt with ; 
the general health of the patient should receive attention ; and if cardiac 
failure is present it should be treated on the lines laid down elsewhere. For 
the irregularity itself, quinidine, 5 to 15 grains per diem, is the most promising 
remedy ; digitalis, c.g. 10 to 15 minims of the tincture, thrice daily for 7 to 
10 days, is probably occasionally of value ; while strychnine is recommended 
by some, but I myself have never found it of any help. For any associated 
symptoms, sedatives (see p. 897) are usually beneficial, especially when there 
is irritability of the nervous system or insomnia. 
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PAROXYSMAL TACHYCARDIA^ 

By the term paroxysmal tachycardia is meant a condition in which a 
marked acceleration of the cardiac rate occurs, which commences abruptly 
and usually without apparent cause, lasts for a varying period, ceases abruptly, 
and is due to an abnormal rhythm, the stimulus for contraction arising at 
some site other than the sino-auricular node. The rhythm of the ventricle is 
regular. The return of the cardiac rate to what it was prior to the paroxysm 
is due to the reversion of the cardiac rhythm to the normal. 

It is necessary to point out that under this term some writers include 
paroxysmal auricular flutter with marked acceleration of the ventricular rate, 
and paroxysmal auricular fibrillation with marked acceleration of the ven- 
tricular rate, using the term “ simple ” paroxysmal tachycardia for the other 
cases. I shall not include these two conditions. 

The first beat of the paroxysm is premature, and usually the paroxysm 
is followed by a long pause, as in the case of extra-systole, before the nor- 
mal rhythm is restored. The individual beats of the paroxysm are essentially 
the same as those of isolated extra-systoles. Between the attacks there may 
be single extra-systoles. The site of origin of these is usually the same as 
of the beats of the paroxysm. 

There are three varieties of paroxysmal tachycardia, according to whether 
the point of origin of the new rhythm is situated in the auricle, the auriculo- 
ventricular node, or the ventricle — in that order of frequency. The first is 
called auricular paroxysmal tachycardia ; the second, auriculo-ventricular 
nodal paroxysmal tachycardia ; and the third, ventricular tachycardia. The 
first two varieties together constitute supraventricular paroxysmal tachy- 
cardia. In the auriculo-ventricular nodal variety there is a simultaneous 
contraction of both auricle and ventricle ; the contraction of both chambers 
may be absolutely synchronous, or the ventricular systole may begin after, 
or before, that of the auricle. The variety of the paroxysms in the same 
individual is almost invariably constant. 

The paroxysms may last only for a few beats, or up to a few days, or, 
rarely, even a few weeks or more. The patient may experience one attack and 
never have another ; or he may have many in the course of 24 hours ; or 
the attacks may occur at varying intervals, frequent or long, for many 
years. 

AEtiology. — The aetiology of paroxysmal tachycardia is obscure. The 
malady may occur at any age, but usually is first met with during middle 
life, and appears to be more common in males. A history of previous infection 
by rheumatism is not infrequent, and a fair proportion of cases are the 
subjects of chronic valvular disease, particularly mitral stenosis, or of myo- 
cardial disease. Paroxysmal tachycardia is occasionally met with in coronary 
occlusion, when it is most likely to be of the ventricular type, focal sepsis, 
thyrotoxicosis, and the excessive use of tea, coffee, tobacco or alcohol. 

Usually there is no exciting cause of the attacks, but among such are 
physical exertion, emotional excitement, digestive disorders, especially with 
flatulent distension, and very rarely the adoption of a certain posture. 

The ventricular variety is most frequently met with in later life, and in 
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the vast majority of cases is associated with serious organic disease of the 
heart, especially coronary occlusion, and very rarely in gross overdosage of 
digitalis. 

Symptoms. — In some cases the patient is able to recognise both the onset 
and termination of the attack. If the attack be brief, he may be unconscious 
of the tachycardia. If it persists for a time, however, he is usually conscious 
of it, and generally complains of rapid action of the heart, or of a fluttering 
sensation in the chest, or palpitation ; and occasionally of throbbing or 
pulsation in the neck, the head, or some other part of the body. The face is 
generally pale and has an anxious expression. The patient may complain of 
a sense of exhaustion, and of oppression or discomfort or even pain in the 
chest. There may be abdominal distension, or nausea, or vomiting. Quick- 
ened or even distressed breathing may be present. There may be giddiness, 
faintness, or even loss of consciousness, and rarely convulsions. The usual 
symptoms of cardiac failure, commonly both left- and right-sided, generally 
supervene ; or, if these were present before the attack, they increase in severity. 
The degree of failure depends upon the cardiac rate, the duration of the 
paroxysm, its variety, any associated morbid condition, and the integrity of 
the myocardium. In long-continued paroxysms, and even in some cases in 
which they last for only a few hours, it may be severe or even extreme. It is 
usually more severe in the ventricular variety. In a small proportion of cases, 
anginal pain occurs. 

The cardiac rate may range from 120 to 250. In the majority of cases it 
is between 160 and 200, being usually more rapid in the ventricular variety. 
The effect of posture, physical exertion and pressure on the carotid sinus on 
the pulse-rate is described under Diagnosis. The pulse is of smaller volume 
than normal. Not infrequently the pulsus alternans is present. In the auriculo- 
ventricular nodal and the ventricular varieties, the rhythm may be irregular, 
but the irregularity is so slight that it is detected only by graphic methods. 
The blood pressure is generally lowered during an attack. The cardiac 
sounds may be shorter and sharper and feeble. If murmurs were present 
prior to the onset of the attack, they may become faint or even disappear ; 
this applies particularly in the case of a mitral presystolic bruit. The jugular 
veins may be distended, and there may be the ventricular form of the jugular 
pulse. The results of X-ray examination show that the heart often becomes 
actually smaller during short attacks, but in cases in which the attacks arc 
of long duration or the organ is seriously diseased, considerable and rapid — 
often within a few hours — cardiac dilatation may occur, in which case the 
physical signs thereof, described on p. 990, may be noted. 

For clinical electrocardiography, see pp. 1046-104:9. 

A remarkable feature of the condition is that with the sudden reversion 
of the rhythm to normnl there is usually an extraordinarily rapid recovery to 
the state in which the patient was prior to the paroxysm. In some cases the 
cessation of the attack is accompanied by the passage of large quantities of 
wind and excessive eructations, while a large quantity of urine may be 
voided. 

Diagnosis. — "We should think of the possibility of paroxysmal tachycardia 
(or of auricular flutter), whenever an individual complains of attacks of palpita- 
tion, or is conscious of a marked increase in the cardiac rate, in either case 
occurring suddenly and without apparent cause, or suffers from indica- 
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tions of cardiac failure coming on rapidly, if the rhythm of the pulse be 
regular. 

Paroxysmal tachycardia should be distinguished from sinus tachycardia, 
and auricular flutter ■with continuous 2 : 1 auriculo-ventricular block. 

The most important factors in the diagnosis of the condition are : 
(1) Usually there is no exciting cause of the paroxysm, unlike sinus tachy- 
cardia. (2) The commencement and termination of the attack of tachycardia 
are sudden — the maximum rate is attained within a few beats, and the return 
of the cardiac rate to what it was prior to the attack or, as in some cases, to 
near this, occurs equally suddenly ; whereas in tachycardia associated with 
the normal rhythm the onset and termination are gradual. (3) A persistent 
rate of over 160 is almost always due to an abnormal rhythm, and of over 140 
usually so. If the rhythm is regular, the condition is either paroxysmal 
tachycardia, or 2 : 1 auricular flutter ; while if completely irregular, auricular 
fibrillation. (4) In normal rhythm the cardiac rate is influenced by posture, 
physical exertion and pressure on the carotid sinus, especially the right. In 
paroxysmal tachycardia the rate is not affected by these — excepting that 
carotid pressure may cause the paroxysm to cease. In all cases electro- 
cardiographic examination will put the diagnosis beyond doubt (see pp. 1046- 
1049). 

The differential diagnosis between paroxysmal tachycardia and 2 : 1 
auricular flutter is discussed on p. 935. 

Prognosis. — The prognosis in any case of paroxysmal tachycardia is 
difficult. It may be considered from two points of view:’ (1) That of a 
particular paroxysm ; and (2) the question of recurrence of the attacks. 

With regard to the former, the points which should be taken into account 
are the nature and degree of any associated morbid condition, the variety 
of the paroxysm, the ventricular rate, the duration of the attack, the integrity 
of the myocardium, and the history of any previous attacks. In the vast 
majority of cases the ventricular variety is associated with serious organic 
disease. The question of cardio-vascular organic disease is of much greater 
moment than the cardiac rate. When the ventricular rate is not very high, 
and there is an absence of oedema of the lungs, hepatic enlargement and 
systemic oedema, and there is little or no cardiac dilatation, the outlook is 
good as far as the risk to life is concerned ; while, on the other hand, if the 
clinical picture is the reverse, it is uncertain — but it should be remembered 
that the paroxysm may cease at any time, in which event the patient may 
improve with surprising rapidity. Death during an attack is of rare occur- 
rence, although it may happen, especially if the tachycardia is of ventricular 
origin. 

With regard to the question of the recurrence of the attacks, it is impossible 
togive an answer. The patient may never suffer from a subsequent attack ; 
while, on the other hand, they may recur even several times in the course of 
24 hours, or at frequent intervals for many years. There is, however, a 
tendency to a recurrence. 

Treatment. — This resolves itself into two parts : (1) Treatment during 
an attack; and (2) the prevention, if possible, of the recurrence of the 
attacks. 

With regard to the first of these, the results of treatment are often un- 
satisfactory. It is true that the paroxysm not infrequently ceases when 
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various remedies are used, but it should be remembered that the nature of 
the disorder is to stop suddenly, and, therefore, the question of post hoc and 
propter hoc arises. 

The patient should rest, either in the recumbent position or sitting in nn 
easy-clinir, and keep as quiet as possible, physically and mentally. 

The following methods of treatment may be tried in the supraventricular 
varieties : The adoption of certain postures, such as bending the body, 
with, it may be, the head between the knees ; various movements of the 
body ; rapid deep breathing ; holding the breath as long as possible, including 
after a deep inspiration or a deep expiration ; local applications, such as hot 
fomentations, poultices, an ice-bag, or a mustard-leaf to the praecordium ; 
firm compression to the abdomen, e.g. in the form of a tight abdominal binder ; 
or a carminative, or a diffusible stimulant, or drinking ice-cold water, or 
swallowing small pieces of ice. If this fails, pressure on the carotid sinus in 
the neck, preferably the right, is the most likely to succeed. The patient 
should lie on a couch with the head supported. The sinus is located as a 
slight swelling where the artery divides into its two branches. Firm pressure 
should be exercised with the tips of the fingers for a quarter to half a minute or 
more, stopping short of pain, repeated several times if necessary, first on the 
right side, failmg which, on the left. Pressure on either eyeball, with the eye 
firmly closed, sufficient to cause slight pain is unpleasant and is not used so 
frequently as formerly. The induction of vomiting is occasionally successful. 
Failing these measures, a stiff dose of bromide and chloral, without or with 
opium, by the mouth ; or, provided there is an absence of a reasonable fear 
of the patient becoming an addict to the drug, morphine (l gr. suppository,' 
or £ gr. hypodermically). If the attack is prolonged, quinidine should be 
tried if the patient can be assiduously watched and there is an absence of 
idiosyncrasy to the drug (see p. 904). Six grains may be given every two or 
three hours for four or five doses. Recently the drug has been administered 
intravenously, but this is not recommended. If quinidine is not successful, 
the employment of massive dosage of digoxin, or of tincture of digitalis, or 
the intravenous injection of digoxin or of strophanthus is effective rarely, 
and should be considered (see pp. 900, 901). 

Lastly, recently certain drugs which stimulate the parasympathetic 
nerve endings, namely, acctyl-B-methycholino (mecholinc or mccholyl), and 
carbacholum (moryl choryl), have been used. They resemble acetyl-choline, 
but are more stable and their action is more prolonged, and therefore they are 
more efficient. They act in two to three minutes and the effects continue for 
about half an hour. They are successful in terminating attacks in over 
75 per cent, of cases. They may, however, cause toxic symptoms, including 
collapse, which may be alarming, but these arc quickly removed by atropine. 
Their use is contra-indicatcd in those who are severely ill, the subjects of 
asthma or other allergic conditions, and in hyperthyroidism, and caution 
should be exercised in the case of the elderly. They may be administered 
subcutaneously or intramuscularly but not intravenously. The patient should 
be in the recumbent posture, and a hypodermic of atropine ( T Mli-J l7 th. gr.) 
should be immediately available. The dose of acetyl-B-metbycholine varies 
between 20 mgs. or even 10 mgs. and 40 mgs. or even 50 mgs., depending upon 
the age and weight of the individual. The dose of carbacholum is very much 
smaller. This form of treatment should only be resorted to when others fail. 
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In the ventricular variety of paroxysmal tachycardia, quinidine, as above, 
is the only therapeutic measure, and it may be tried. 

Respecting the prevention of the recurrence of the attacks, a searching 
inquiry should be made for both the underlying and exciting causes, with 
the object of treating them. Sedatives (see p. 897) are often used. Quinidine, 
5 to 15 grains per diem, is not infrequently successful. Digitalis, in moderate 
dosage, is occasionally so.' 


AURICULO-VENTRICULAR NODAL RHYTHM 

This is a rare condition, in which the impulse is generated in the auriculo- 
ventricular node, and travels upwards into the auricles and downwards into 
the ventricles, giving rise to a simultaneous contraction of both auricle and 
ventricle ; the contraction of both chambers may be absolutely synchronous, 
or the ventricular systole may begin after, or before, that of the auricle. 
The condition is more frequent in the subjects of heart disease, and may be 
met with during digitalis medication. The new rhythm is usually temporary, 
and generally recurs. It may last for a few beats, a few days, or even longer. 
It is frequently abolished by physical exertion and atropine. If only an 
isolated beat is involved, there is a * nodal escape/ 

The rate varies between 30 and 50 or rarely more, being usually about 40. 
In some cases a large pulsation in the jugular vein, the result of the simul- 
taneous contraction of the auricle and ventricle, is to be observed. 

There are no symptoms unless the ventricular rate is very slow. 

For clinical electrocardiography, see pp. 1049, 1050. 

Auriculo-ventricular nodal rhythm should be diagnosed from sinus 
bradycardia and auriculo-ventricular block. 

The condition is of no clinical importance. 


AURICULAR FIBRILLATION 

It is of great practical importance that auricular fibrillation should be 
recognised, owing to its bearing on the diagnosis, prognosis and treatment 
of cardiac affections. It is a specific clinical condition, which can be recog- 
nised with certainty. It is characterized by an absence of all signs of the 
normal contraction of the auricles, and in the vast majority of cases by 
complete irregularity of the arterial pulse. It accounts for approximately 50 
per cent, of all cases of persistent irregularity of the heart, and it is found in 
from 60 to 70 per cent, of all cases of serious cardiac failure with dropsy. 
The condition has been known variously as * delirium cordis/ * pulsus 
irregularis perpetuus/ and the * mitral ’ pulse. 

By auricular fibrillation is meant a condition in which co-ordinate con- 
traction in the auricle is replaced by inco-ordinate contraction, the individual 
fibres, or groups of fibres, instead of contracting in an orderly and simultaneous 
manner, doing so rapidly and independently of each other, with the result 
that systole of the chamber as a whole never takes place. When auricular 
fibrillation has once set in, in the great majority of cases it is permanent. 
But, instead of this, it may be paroxysmal. The tendency to occurrence 
3 o 
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increases, however, until finally the condition usually becomes persistent 
or established. 

Effect of Auricular Fibrillation on the Heart. — The effect of 
auricular fibrillation on the cardiac action is mainly threefold : (1) The 
forcible contraction of the auricles driving the blood through the open 
auriculo-ventricular valves into the ventricles during the latter part of 
ventricular diastole is lost. This results in the Ventricle being less filled. 
(2) Instead of the ventricle receiving impulses from the auricle at regular 
intervals, it receives them at completely irregular intervals. (3) In the great 
majority of cases there is an increase in the ventricular rate. The result of 
these three factors combined is that some of the ventricular contractions arc 
so feeble as to fail to open the aortic valves, and the pulse is diminished in 
volume and its rhythm is irregularly irregular. The third factor is the most 
important. 

/Etiology. — The majority of cases of auricular fibrillation fall within 
two groups, especially the first : (1) those with a history of rheumatism ; 
and (2) patients suffering from chronic myocardial disease, coronary disease, 
or hypertension. In the case of the former, the condition occurs more 
commonly in early middle age and in females, and the patients frequently 
have chronic valvular disease, much more often mitral, especially Btenosis, 
than aortic, in which it is comparatively rare. In the second group of cases, 
it is more common in the elderly and in males. The next most frequent cause 
is thyrotoxic conditions (see pp. 514, 520, and 1031-1032), and the next is 
syphilis. Auricular fibrillation has been also found occasionally in acute in- 
fective diseases, such as pneumonia, infective endocarditis, and diphtheria, in 
coronary occlusion, and in the terminal stages of various exhausting diseases. 
Occasionally there is no apparent cause. 

The onset of the disorder can now and again be traced to bodily effort, 
especially in the middle-aged or elderly, rarely to trauma, and rarely to 
the administration of fatal doses of digitalis. 

Pathology. — Auricular fibrillation is, in the majority of cases, indicative 
of some myocardial change, usually fibrosis. 

It was observed by Mackenzie that, in cases of complete irregularity of 
the pulse, the pre-existing auricular wave in the phlebogram had disappeared. 
From this he inferred first, that the auricles were paralysed and, later, instead 
of this,- that auriculo-ventricular nodal rhythm was present. Some time 
afterwards, Rothbcrger and Winterberg, and Lewis attributed the absence 
of auricular contractions to auricular fibrillation, a condition which had been 
produced experimentally in animals. 

The generally accepted view as to the mechanism of auricular fibrillation, 
and of auricular flutter, which is based upon the work of Mines, Garrey, and 
Lewis and his co-workers, is that they are due to what is termed circus move- 
ment in the auricles, that is, they arc the result of a single wave of excitation 
circulating along a ring of muscle in those chambers. A wave of excitation 
can circulate in this manner only under certain conditions. The crest of the 
circulating wave must encounter muscle which is responsive, t.c. which has 
recovered from the refractory state that immediately follows contraction. 
Thus, the refractory period at a given point must be less than the time taken 
by the wave to make a full circuit. At any given moment, the crest of the 
wave has in its wake a zone of muscle which is refractory, and between the 
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tail of the refractory zone and the crest of the wave is a zone of muscle which 
is responsive, known as the gap. The length of this gap is influenced by three 
factors, namely : (1) The length of the circular path ; (2) the rate at which 
the wave circulates ; and (3) the refractory period of the muscle. Lengthening 
of the path, slowing of the conduction rate, and shortening of the refractory 
period tend to increase the gap ; while shortening of the path, increase of the 
conduction rate, and lengthening of the refractory period tend to decrease or 
abolish the gap. 

In auricular flutter the circulating wave constantly traverses the same 
pathway, which probably encircles the orifices of the two vense cavse, at 
regular intervals, and at a rate of 180 to 360 per minute. In auricular fibrilla- 
tion the pathway is variable, the crest of the circulating wave advances 
through irregular channels and the wave is sinuous, the pathway is shorter, 
the circulating wave is faster, being between 300 to 600 per minute, and the 
gap is very short. 

In both flutter and fibrillation the auricular muscle responds to stimuli 
from a central circulating wave, from which offshoots or subsidiary waves 
pass in all directions towards the periphery, and therefore no longer responds 
to the stimuli from the sino-auricuiar node. 

Intermediate between auricular fibrillation and flutter is a condition 
termed impure flutter, in which the path traversed by the circulating wave 
is not absolutely constant as in the case of pure flutter and its rate is 300 to 
400 per minute. 

Symptoms. — Patients with auricular fibrillation frequently complain of a 
sensation of fluttering in the prtecordium, or of irregular action of the heart, 
or of both, possibly only on exertion. Apart from this, occasionally there is 
an absence of subjective symptoms. In the great majority of cases, however, 
ever, symptoms of heart failure, generally involving both ventricles, are 
present. It would appear, however, that paroxysmal dyspnoea and acute 
pulmonary oedema rarely if ever occur. The subjects of auricular fibrillation 
also rarely suffer from typical attacks of angina pectoris. Embolism is 
occasionally met with. 

The degree of failure may vary from slight to severe. As a rule, the 
onset of symptoms is gradual, but may ensue rapidly, and the patient may 
become very ill within a few weeks, or days, or, rarely even a few hours. 
Both depend upon the ventricular rate, the cause and any associated morbid 
condition, and the integrity of the myocardium, perhaps chiefly the first. 

There is a wide variation in the ventricular rate, according as the path- 
way for impulses to the ventricle is free or interfered with, this ranging from 
140 or even 180 to 40, or, very rarely, even 30 per minute in complete auri- 
culo-ventricular heart-block. In the great majority of cases the rate is 
increased, being usually between 90 and 140 and on an average between 
110 and 120. The rate of the radial pulse does not necessarily represent the 
ventricular rate, for many beats of the heart may not be transmitted to the 
wrist, especially when the ventricle is beating rapidly ; the ventricular rate, 
therefore, should be counted at the apex, by auscultation. Apart from the 
very rare cases of complete auriculo- ventricular block, in which case the pulse 
is regular, the pulse is completely irregular. In a sphygmogram (Fig. 27 ) it 
will be found that two beats of the same length or amplitude rarely follow each 
other. There is often no relation also between the length of a pause and the 
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amplitude of the beat which follows it — i.c. a short pause may be followed by 
a strong beat, and a long pause by a weak beat. There may be superadded 
ventricular extra-systoles. Their presence is usually observed during the 
administration of one of the digitalis group of drugs (see page 901). "When the 
ventricular rate is slow, or very rapid, the irregularity may be only slight, and 
we may have to adopt careful measurements of the sphygmogram to detect it. 
In cases of mitral stenosis in which a presystolic bruit, due to auricular systole, 
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Fia. 27. — Tracing of the radial pulse, from a case of auricular fibrillation, showing 
complete irregularity of the pulse. 

is present, this disappears with the onset of auricular fibrillation ; while if 
a diastolic bruit be present, it persists. 

The jugular veins may be so distended that there is no visible pulsation 
in them. When pulsation is visible, however, it is of the positive type, only 
one wave being visible, this occurring during ventricular systole. In a tracing 
of the jugular vein, apart from the very rare cases of complete auriculo- 
ventricular block, in which case the rhythm is regular, the rhythm is com- 
pletely irregular. 

For clinical electrocardiography, see p. 1050. 
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Fio. 28. — Tracing of tho apex-beat, from a case of auricular fibrillation, fully under the 
influence of digitalis, showing coupled beats. 

Diagnosis. — Auricular fibrillation can be diagnosed with certainty on 
electrocardiographic examination (see pp. 1050). We may be reason- 
ably* certain from the mere presence of complete irregularity of the pulse. 
It is possible to determine complete irregularity of the pulse in a large pro- 
portion of cases by palpation together with auscultation alone. When, 
however, the ventricular rate is slow, or very rapid, it may be necessary to 
adopt careful measurements of a sphygmogram to detect it. 

Prognosis. — Auricular fibrillation' is in the majority of cases indicative 
of some myocardial change. Furthermore, the condition usually has a 
considerable effect on the cardiac efficiency. Put briefly, the prognosis 
depends upon the ventricular rate, the cause, the nature and degree of any 
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associated morbid condition, the integrity of the myocardium, and the 
response to the administration of the digitalis group of drugs, or, less fre- 
quently, to quinidine. If there is an absence of tachycardia, or the tachy- 
cardia is only of moderate grade or of more severe grade, but well controlled 
by digitalis, and if the integrity of the myocardium be relatively good, the 
patient may live for many years. In the great majority of cases this is 
not the case. A persistent ventricular rate of 120 or over is usually of serious 
omen. Occasionally, with the inception of auricular fibrillation, grave 
cardiac failure may supervene with surprising rapidity, and death may 
follow within a few weeks, or even within a briefer period. 

As has been pointed out, paroxysmal auricular fibrillation has a tendency 
to become more frequent, and ultimately the condition usually becomes 
permanent. 

Auricular fibrillation associated with thyrotoxicosis is dealt with on 
pp. 1031-1033. 

Treatment. — The aetiology should be reviewed, with the object of treat- 
ing any associated condition, and the various therapeutic measures applicable 
to any form of cardiac disorder should be considered in detail. 

Apart from these, treatment of persistent auricular fibrillation resolves 
itself into the consideration of the employment of the digitalis group of 
drugs, or of quinidine. The ultimate object of both is the same, namely, to 
regain the degree of cardiac efficiency which existed prior to the onset of the 
abnormal rhythm. This in the main depends upon the restoration of the 
pre-existing ventricular rate. The functions of digitalis and of quinidine 
differ. The primary object of the use of the first in auricular fibrillation with 
a rapid ventricular rate is to reduce and, later, control the ventricular rate 
within normal limits ; the drug has no effect upon the auricular fibrillation 
itself. The primary object of quinidine, on the other hand, is to arrest the 
condition, i.e. to restore the normal rhythm, and any beneficial effect is due 
to this. Digitalis is indicated in the great majority of cases. Quinidine 
should be reserved for special ones, which should be selected with great care. 
In doubtful cases we should clearly put the pros and cons to the patient or 
his friends. Lastly, it should be remembered that if quinidine fails, digitalis 
is still open to us. 

The treatment of paroxysmal auricular fibrillation is that of paroxysmal 
tachycardia. 

The treatment of auricular fibrillation associated with thyrotoxicosis is 
discussed on pp. 1032, 1033. 

AURICULAR FLUTTER 

Auricular flutter is a specific clinical condition, comparatively rare, in 
which a marked acceleration of the rhythmic co-ordinate contraction of the 
auricles occurs. It was first demonstrated clinically by Ritchie in 1905. 

The rate of the contractions of the auricle may vary from 180 to 300, the 
usual rate being about 300, per minute. The ventricular rate varies consider- 
ably in different cases, this depending upon the auricular rate and the ability 
of the auriculo-ventricular junctional tissues to receive and transmit the 
impulse from the auricle. Very rarely the ventricle responds to each auricular 
contraction, resulting in 1 : 1 rhythm. In the vast majority of cases, however. 
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there is partial heart-block or, very rarely, complete heart-block. In the 
former case there is usually a constant and uniform ratio between the auricular 
and ventricular rates, this varying from 2 : 1 to 5 : 1, the former being the 
most freguent. In some cases, on the other hand, the response of the ventricle 
to auricular contraction is at irregular intervals, giving rise to irregularity of 
the pulse rhythm, which may be very irregular. 

The commencement of auricular flutter is sudden. The condition may be 
paroxysmal or permanent. In the case of the former the paroxysm may last 
only for a few beats, or up to a few days, a few weeks, or, rarely, even months. 
The termination of a paroxysm is sudden. The patient may never have 
another attack ; or attacks may recur at varying intervals, frequent or long. 
When once a patient has suffered from an attack of auricular flutter, there 
is a tendency to its recurrence from time to time. Paroxysmal auricular 
flutter may be succeeded by the normal rhythm, or sometimes by auricular 
fibrillation, the latter occurring during the administration of digitalis or 
apart from the use of the drug. There may be alternation of auricular 
flutter, the normal rhythm and auricular fibrillation, the changes taking place 
suddenly, and occurring from day to day or even for a few moments. 
Either auricular flutter or auricular fibriflation may ultimately become 
permanently established. 

In persistent auricular flutter, the ventricular rate may diminish as the 
result of the occurrence of partial heart-block, and this may take place during 
the administration of digitalis or apart from the use of this drug. 

Etiology. — The aetiology of auricular flutter is similar to that of 
auricular fibrillation (see p. 930). It would appear however that, taking case? 
as a whole, it occurs at a somewhat later age ; males are more often affected ; 
rheumatic heart disease is less frequent and chronic myocardial disease more 
common ; thyrotoxicosis is a somewhat less common cause ; and the disorder 
is more rarely the result of trauma. 

Pathology. — See pp. 930, 931. 

Symptoms. — The symptoms of auricular flutter depend upon the 
ventricular rate, the duration of the condition, and the degree of integrity of 
the myocardium. 

When there is marked tachycardia, the symptoms are similar to those 
of paroxysmal tachycardia (see p. 926). In the rare cases of 1 : 1 rhythm, 
the onset may be ushered in by giddiness, faintness, or even loss of 
consciousness. In those in which there is a material degree of, but not 
marked, tachycardia, usually the patient is conscious of the action of the 
heart ; and after some time, in the great majority of cases, indications of 
cardiac failure supervene, or, if these were present before the onset, they 
increase in severity. In those in which there is an absence of a material degree 
of tachycardia, very frequently the patient is unconscious of the action of 
the heart ; and there may be only slight, if any limitation of the field of 
cardiac response. 

The rate and rhythm of the arterial pulse vary in different case3 and, it 
may be, at different times in the same case. If the ventricle responds to each 
auricular contraction, the ventricular rate is exceedingly rapid, and graphic 
methods are usunlly necessary to determine it. In the vast majority of cases, 
however, partial heart-block is present, and as 2 : 1 rhythm is the most usual, 
n ventricular rate of 120 to 150 is frequently found. In other cases of partial 
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heart-block, the ventricular rate may not be mnoh increased, and, indeed, 
there may be even bradycardia, as in 4 : 1, or more partial heart-block, as 
well as in complete heart-block. When there is a constant and uniform ratio 
between the auricular and ventricular rates, the rhythm of the arterial pulse 
is regular ; in these cases, however, if the ventricular rate be above 150, 
pulsus altemans may be present. When, as is not infrequently the case, 
the response of the ventricle to auricular contraction is at irregular intervals, 
there is irregularity of the pulse rhythm ; indeed, in some of these cases the 
sphygmogram may somewhat resemble that from a case of auricular fibrilla- 
tion, detailed measurements being necessary for the purpose of differential 
diagnosis. An irregular pulse often becomes regular and more rapid as the 
result of exertion, due to the occurrence of 2 : 1 rhythm. On inspection of 
the neck, the jugular veins may be distended, and no pulsation visible ; 
or very rapid movements may be evident. 

For clinical electrocardiography, see pp. 1050, 1051. 

Diagnosis. — The diagnosis of the condition rests on the detection of the 
extremely rapid contractions of the auricle, and not infrequently this is 
impossible without the employment of the electrocardiograph. 

We should consider the possibility of auricular flutter (or of paroxysmal 
tachycardia) whenever an individual complains of attacks of palpitation, or 
is conscious of a marked increase in the cardiac rate, in either case occurring 
suddenly and without apparent cause, or suffers from indications of cardiac 
failure coming on rapidly, if the rhythm of the pulse be regular. 

Auricular flutter with continuous 2 : 1 auriculo-ventricular block should 
be distinguished from sinus tachycardia and paroxysmal tachycardia. In 
the case of the first, the same considerations apply as in paroxysmal tachy- 
cardia (see pp. 926, 927). In the differential diagnosis between flutter and par- 
oxysmal tachycardia, the following should be noted : If the cardiac rate is above 
160, the condition is more likely to be paroxysmal tachycardia. In flutter, 
pressure on the carotid sinus often causes transient slowing of the cardiac 
rate, or even long pauses, especially if digitalis is being administered ; strenu- 
ous physical exertion may convert the 2 : 1 into 1 : 1 rhythm, with resultant 
precise doubling of the rate ; the condition is usually of longer duration ; 
and the response to the digitalis group of drugs is notable. 

If the rhythm be irregular, it is necessary to consider whether the case 
may not be one of auricular fibrillation. In this connection, if a sphygmogram, 
from a case of auricular flutter he carefully studied, it will he found that even 
though the ventricular rhythm is very irregular the pulse-heats measure out 
into groups of equal length, whereas this is never the case in auricular fibrillation. 
The polygraph and electrocardiograph are of • notable assistance in the 
differential diagnosis. The diagnosis of auricular fibrillation with a markedly 
exaggerated ventricular rate in which the irregularity is only slight from 
auricular flutter should also be considered. Irregularity due to the presence 
of extra-systoles should also be excluded. Cases of auricular flutter in which 
the auriculo-ventricular ratio is constantly 3 : 1 to 4 : 1, so that the ventricular 
rate is not much, if any, increased, and in which the ventricular rhythm is 
regular, are easily missed. The use of the electrocardiograph is necessary in 
such cases (see pp. 1050, 1051). 

Prognosis. — The prognosis of auricular flutter resembles that of 
paroxysmal tachycardia. It is, however, more responsive to treatment. 
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Treatment. — The aetiology should be reviewed, with the object of treating 
any associated condition, and the various therapeutic measures applicable 
for any form of cardiac disorder should be considered. 

Apart from this, the treatment of persistent auricular flutter consists of 
the a dminis tration of digitalis, or of quinidine. The former should be tried 
first (see pp. 899-902). I generally advise digitalis medication until almost 
full digitalization has been obtained. If the disorder continues, the dosage 
should be gradually diminished to a moderate or even small one, and this 
continued for a time, in the hope that the flutter may cease. If unsuccessful, 
this method may be repeated after a short interval. If the flutter still con- 
tinues, the question of quinidine, with the object of terminating the con- 
dition, should be considered. This subject is dealt with on pp. 904-906. If, 
on the other hand, almost full digitalization induces auricular fibrillation, 
digitalis may be discontinued for some days, in the hope of a return to the 
normal rhythm. If this does not occur, treatment resolves itself into the 
consideration of the employment of digitalis, or of quinidine. 

The treatment for the prevention of the recurrence of the attacks is the 
same as in the case of paroxysmal tachycardia. 

The treatment, of auricular flutter associated with thyrotoxicosis is 
discussed on p. 1032. 

VENTRICULAR FIBRILLATION 

* 

In ventricular fibrillation co-ordinate contraction of the ventricles is 
replaced by inco-ordinate contraction. It is a frequent cause of Budden 
death. 

The condition may be induced experimentally by electric and other kinds 
of stimuli, by ligature of a coronary artery or one of its main branches, and 
by massive doses of digitalis, stxophanthus, quinidine, or adrenaline. It is 
very rarely met with clinically, but may occur in coronary occlusion and 
angina pectoris ; as the result of poisonous doses of the drugs mentioned ; 
following auricular fibrillation, multiple extra-systoles, or ventricular par- 
oxysmal tachycardia, and in complete auriculo-ventricular block ; in certain 
acute infective diseases, particularly diphtheria ; in chloroform anaesthesia ; 
and in electrocution. 

In ventricular fibrillation there is sudden loss of consciousness, and death 
almost invariably takes place. 

It is believed that the tendency to the condition is lessened by the admini- 
stration of quinidine, in moderate dosage ; and that if the condition does 
occur, massage of the heart, if practicable, is sometimes effective. 


HEART-BLOCK 

By heart-block is meant defective conductivity or conduction of the 
heart. It may be divided into : (1) Sino-auricular block ; (2) auriculo- 
ventricular block ; (3) bundle-branch, block ; and (4) arborization or intra- 
ventricular block. 

It should be pointed out that some writers use the term intraventricular 
block to include bundle-branch block and arborization block. 
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SlNO* AURICULAR BLOCK 

Sino-auricular block is a rare condition, in which the whole heart, i.e. 
both the auricle and the ventricle, fails to beat, due to an impulse in the 
sino-auricular node not being generated, or possibly the auricle failing to 
respond to such. 

The condition may be met with in digitalis poisoning, and during the 
administration of quinidine. It is chiefly of vagal origin, and is abolished 
by atropine and exercise. It is occasionally associated with auriculo- 
ventrieular block. 

The interruption may occur occasionally or more frequently; or 
regularly after each normal beat ; or, rarely, involving a succession of two, 
three, or more cycles. The first gives rise to an intermission of the pulse or 
a ‘ dropped ’ beat. The length of the long pause is usually rather less than 
the duration of two normal cardiac cycles, because a few cycles preceding it 
are rather quicker and a few after it are rather slower, resembling ‘ dropped 
beats * in the second degree of auriculo-ventrieular block (see p. 938). The 
second results in halving of the cardiac rate. The third gives rise to a very 
long pause. 

Rarely the condition gives rise to symptoms of cerebral anaemia, such 
as giddiness, faintness or even actual syncope. 

For clinical electrocardiography, see p. 1052. 

Sino-auricular block should be distinguished from sinus arrhythmia, 
extra-systoles, and partial auriculo-ventrieular block. 

Auriculo-ventricular Block 

In auriculo-ventrieular block, there is defective conductivity or conduction 
of the auriculo-ventrieular node, or bundle above its division, or both. 

There are three grades of auriculo-ventrieular block : (1) In the first, the 
transmission of the wave of excitation from the auricle to the ventricle is 
merely delayed, resulting in a prolongation of the interval which separates 
the commencement of the contraction of the auricle and that of the ventricle, 
each impulse from the auricle reaching the ventricle, which duly responds. 

(2) The excitation wave from the auricle does not always reach the ventricle. 

(3) No impulses reach the ventricle from the auricle, so that the auricles and 
ventricles beat independently of each other, the former in response to impulses 
arising in the sino-auricular node at an approximate rate of 72 per minute ; 
and the latter as the result of impulses arising in the auriculo-ventiicular 
junctional tissues, generally in the auriculo-ventrieular bundle between the 
site of the lesion and the division of the bundle into two branches, at a rate 
of about 30 per minute, which is the normal ventricular rate. 

According to some writers, the first and second grades together constitute 
partial or incomplete heart-block, the first being called depressed conduc- 
tivity ; while other writers limit the former term to the second grade. In 
my opinion, the first is correct. The third grade is called complete auriculo- 
ventrieular block. 

First Degree of Heart-Block. — This grade of heart-block may give 
rise to irregularity of the pulse on account of variations in the length of the 
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yis-Fs interval. Some writers believe that contraction of the auricle pro- 
duces a faint muffled sound, and that consequently when there is a slight 
delay between the auricular and ventricular contractions there may be a re- 
duplication of the first sound, while if the delay be considerable, so that the 
contraction of the auricles falls in early diastole, there may be a reduplication 
of the second sound. In cases of mitral stenosis unaccompanied by auricular 
fibrillation a slight interval between the auriculo-systolic murmur and the 
next first sound, is sometimes to be noted. 

For clinical electrocardiography, see p. 1052. 

Second Degree op Heart-Block. — In this condition what are called 
‘ dropped beats ’ occur. These may be only occasional, or they may 
be more frequent. Or each third or fourth impulse may fail to reach 
the ventricle ; in the former case the ventricular beats are grouped in twos, 
and in the latter they are grouped in threes, and in this way a 
bigeminal or trigeminal pulse results. Or every other impulse may fail to 
reach the ventricle, giving rise to halving of the ventricular rate, the condition 
being spoken of as 2 : 1 rhythm (lead II of Fig. 70) ; or only each third or 
fourth auricular impulse may be transmitted to the ventricle, resulting 
in 3 : 1 or 4 : 1 heart-block. In some cases certain ratios alternate. 

It might naturally be supposed that the length of the prolonged pause 
during a dropped beat would be equal to two regular pulse-beats ; such, 
however, is usually not the case for the following reason. There are varia- 
tions in the As-Vs interval in association with dropped beats, there being 
a progressive increase of the As-Fs interval preceding and a progressive 
shortening of the interval following each dropped beat ; the former is due 
to the increasing difficulty the impulses from the auricle have in reaching 
the ventricle, and the latter to the rest which the ventricle has experienced 
during the pause. The result of the progressive increase of the As-Vs 
interval prior to, and of the progressive shortening of the As to Fs interval 
after, the dropped beat is that the long pauBe becomes shortened. When, 
however, there are no variations in the its-Fs interval in association with 
a dropped beat, the length of the prolonged pause is equal to two regular 
pulse-beats. 

2 : 1 heart-block gives rise to infrequency of the pulse-rate, the rhythm 
being regular. This grade of heart-block is sometimes continuous, but usually 
the ventricle responds from time to time to successive stimuli received from 
the auricle, the pulse-rate, therefore, being usually above 36 per min ute. 

For clinical electrocardiography, see pp. 1052, 1053. 

Complete Heart-Block. — Here the pulse-rate is slow, usually not more 
than 36, and not infrequently between 20 and 30 per min ute, though some 
cases have been recorded in which the rate has been up to 60 or more beats 
per minute ; it is little influenced by physical exertion, emotion, pyrexia, or 
amyl nitrite, or, as a rule, by atropine. The beats are usually full and strong, 
and, as a rule, the rhythm is regular, the pulse being irregular, however, when 
extra-systoles are present. In a tracing of the radial artery, small waves 
occurring at regular intervals on the descending limb of the pulse-beat, 
probably due to auricular systole, may sometimes be noted. The systolic 
blood pressure is generally high, and the diastolic may be considerably dim- 
inished, There is usually evidence of hypertrophy of the left ventricle. On 
inspection of the neck, regular pulsations in the jugular veins, at considerably 



HEART-BLOCK 939 

more frequent intervals than, and having a constantly varying time-relation 
to, those of the radial and carotid arteries and the apex-beat, due to auricular 
systole, may sometimes be noted ; and in some instances a large pulsation in 
the jugular vein is seen from time to time when the auricular and ventricular 
contractions happen to coincide. On auscultation a first and second sound 
are found accompanying each contraction of the ventricle, and, in the opinion 
of most, faint muffled sounds may occasionally be heard over the prsecordium 
during the long pauses, due to the contractions of the auricle. Some writers, 
too, have noted an accentuation of the first sound, synchronous with the 
large pulsation in the jugular vein, when the auricular and ventricular con- 
tractions coincide. 

For clinical electrocardiography, see pp. 1053, 1054. 

^Etiology and Pathology.— Auriculo-ventricular block is more frequent 
in males than in females. Taking cases as a whole, the most common causes 
are : (1) Overdosage of digitalis or of quinidine ; (2) fibrosis of the myo- 
cardium (see p. 983), more frequent in late middle and elderly life, and in 
males ; and (3) in acute infective diseases, such as acute rheumatism, diph- 
theria, influenza, and pneumonia. In the case of the first and third, the 
lesser grades are more frequent ; while in the second, the more severe degrees. 
In the first, the condition is temporary ; in the third, usually so ; and in the 
second, it is generally persistent. Rarely partial or complete heart-block is 
congenital, being associated with a defect in the auriculo-ventricular septum. 

The most common pathological findings in heart-block are fibrosis of the 
myocardium and atheroma of the coronary arteries. Usually involvement 
of the auriculo-ventricular node or bundle is part of a widespread myocardial 
fibrosis, but occasionally the special artery to the bundle, a branch of the 
right coronary artery, is narrowed or occluded and the lesion is more limited. 
Syphilitic lesions are not common, and even in syphilitic patients atheroma 
of the coronary arteries may be the cause of heart-block. Acute inflammatory 
or degenerative changes are found when heart-block occurs during an acute 
infective disease. 

Cases have been recorded in which no lesion could be demonstrated in 
the auriculo-ventricular node or bundle, and excessive vagal stimulation has 
been held responsible. 

Symptoms. — There may be symptoms due to the associated cardiac 
lesion, whether myocardial or valvular, which are almost invariably present. 

With regard to the block itself, in the case of * dropped beats ’ the 
patient may be conscious of the long pause and of a thud following it, as in 
the case of extra-systoles. In the severe grades of partial and in complete 
block, he may complain of the forcible action of the heart. There may be 
some degree, usually mild, of cardiac insufficiency, such as a sense of weakness, 
and early fatigue and shortness of breath on exertion, but the question arises 
whether this is due partly, or even wholly, to the associated morbid affection. 
Not infrequently Adams-Stokes syndrome occurs. 

Adams-Stokes Syndkome. — This, strictly speaking, is characterised by 
attacks of loss of consciousness associated with marked infrequency of the 
ventricular rate the result of auriculo-ventricular block. I shall, however, 
include those cases in which, instead of loss of consciousness, there is merely 
transient giddiness and faintness. Some writers include cases in which marked 
infrequency of the ventricular rate is due to other conditions than auriculo- 
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ventricular block. Again, others include cases in which the cerebral anaemia 
is the result of paroxysmal tachycardia, especially the ventricular variety, 
auricular flutter with a rapid ventricular rate, or auricular fibrillation with a 
rapid ventricular rate. But I do not do either of these. 

The syndrome may be met in one of the three following conditions : 
(1) Partial heart-block, in which there occurs either an intermittent period 
of complete heart-block, resulting in a temporary standstill of the ventricles ; 
or, rarely, merely a temporary increase in the grade of the partial heart-block, 
resulting in a temporary increase in the degree of the bradycardia. (2) Com- 
plete heart-block, in which the condition has become permanently established, 
especially if the ventricular rate is below 30 per minute. In these cases 
pauses of unusual length, due to temporary standstill of the ventricles, the 
result of diminished irritability of the ventricles, may occur. (3) Suddenly 
developed transient complete auriculo-ventricular block. Several cases of 
this kind have been reported. The conduction of the stimulus for contraction 
along the auriculo-ventricular junctional tissues is normal except that there 
is a liability to transient interruptions. Taking cases as a whole, Adams- 
Stokes syndrome is most commonly met with in patients with a severe grade 
of partial heart-block in whom complete block is developing. When complete 
heart-block has become permanently established, the ventricles apparently 
tend to become accustomed to the condition, and the pauses of unusual 
length referred to are not so likely to take place. 

The severity of the symptoms depends principally upon the duration of 
the cerebral anaemia. It is generally believed that if this lasts two or three 
seconds, there is merely giddiness and faintness ; if double that time, there is 
likely to be loss of consciousness ; and if over about twelve seconds, there 
will probably be convulsions. There may be repeated seizures. There may or 
may not be a warning. In grave cases there is marked pallor with, it may be, 
some cyanosis, widely dilated pupils, and deep or even sterterous breathing. 
Usually the convulsions are confined to the face and upper limbs, the tongue 
is not bitten, and urine and faeces are not passed involuntarily. Within a few 
seconds of the cessation of the cerebral anaemia the colour and consciousness 
return. 

Diagnosis. — The various grades of auriculo-ventricular heart-block are 
readily determined by means of the electrocardiograph, since this instru men t 
affords separate records of the movements of both the upper and lower 
chambers of the heart. The first grade can only be recognised by means of 
such, excepting that in cases of mitral stenosis unaccompanied by auricular 
fibrillation a slight interval between the auriculo-systolic murmur and the 
next first sound is sometimes to be noted. Fortunately electrocardiography 
is not necessary in a considerable proportion of the other cases. Thus, a 
diagnosis between occasional dropped beats, pulsus bigeminus, pulsus 
trigeminus, and infrequency, including halving, of the pulse rate— due on 
the one hand to extra-systoles and on the other to heart-block can almost 
invariably be made apart from them (see p. 924). It should be borne in 
mind that sinus irregularity and sino-auricular block may closely simulate 
occasional dropped beats due to partial heart-block. Lastly, auriculo- 
ventricular block should be distinguished from sinus bradycardia and auriculo- 
ventricular rhythm. 

It is sometimes difficult to distinguish between partial and complete 
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heart-block without the aid of the electrocardiograph. Most cases with 
a ventricular rate of 36 ot under, however, are cases of complete heart- 
block. Moreover, the presence of more rapid pulsations in the jugular veins 
and of small waves occurring at regular intervals on the descending limb of 
a sphygmogram, and auscultatory phenomena afford help in differential 
diagnosis. 

Adams-Stokes syndrome is easily recognised from the features described. 
It should be distinguished from the other causes of loss of consciousness and 
convulsions. 

Prognosis. — Much depends upon the cause and any associated morbid 
affection. The occurrence of partial heart-block during the course of an 
acute infective disease is a sign, and may be the only sign, of myocardial 
involvement. Persistent heart-block of mild degree also is indicative of 
myocardial damage. With regard to persistent heart-block of severe degree, 
there are two questions of importance in considering the prognosis, namely— 
(1) Whether there is involvement of the heart muscle as a whole, and if so 
it is progressive *, and (2) is the patient subject to syncopal attacks, and, if 
so, what is their severity and frequency ? In the absence of both, and when 
also the patient does not suffer from syncopal attacks, the span of life may be 
prolonged for many years, and he may be able to live a fairly active life without 
inconvenience. But when the opposite is the case, especially if the syncopal 
attacks are severe and frequent, life is always in danger ; and, apart from 
the risk of a fatal termination during an attack, death may occur with the 
usual clinical picture of cardiac failure. A number of syphilitic cases have 
been recorded in which energetic anti-syphilitic treatment appears to have 
been rewarded with recovery. 

Treatment. — The aetiology and any associated morbid condition should 
be reviewed. When auriculo-ventricular block occurs during the course of 
an acute infective disease, rest in bed and other appropriate therapeutic 
measures are indicated. When there is reason to suspect that syphilis is the 
cause, suitable and energetic treatment should be employed. 

Persistent heart-block of mild degree requires no treatment in itself. 
In persistent heart-block of severe grade it is of particular importance that 
the patient should live within the limits of his strength. Quinidine is contra- 
indicated in both partial and complete block. Digitalis is contra-indicated 
in the first, but may be cautiously tried in complete block in which there is 
congestive failure. 

Adams-Stokes Syndrome. — The patient should be warned to avoid 
anything known to predispose to the attacks, and, as far as posable, should be 
protected from the risks of falling. 

Bor the prevention of the occurrence of the attacks, adrenaline and 
ephedrine are the most successful remedies. When the attacks are frequent, 
the first should be used. It should be administered either subcutaneously 
or intramuscularly, or, if the attacks occur in rapid succession, in the opinion 
of some, intravenously, in each case from 5 to 10 minims of a 1 : 1000 solution 
thrice daily, failing which, every few hours. Ephedrine differs from adrenaline 
in that its effect persists for several hours, and, moreover, it has the advantage 
of being effective when given orally. It may be tried for the more chronic 
cases. The dose is |-§ gr. or more three or four times daily. Adrenaline and 
ephedrine are contra-indicated in the very rare cases in which Adams-Stokes 
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syndrome is due to ventricular fibrillation. I have found barium chloride, 
administered by the mouth, successful in three cases, one of which was 
extremely severe. The drug increases irritability of the heart muscle. It 
may be given in pill form, at first in doses of \ gr. twice daily and, if necessary, 
cautiously increased to 1 gr. thrice daily but stopping short of toxic symptoms. 
If unsuccessful alone, it may be tried in combination with adrenaline. Atropine 
gr. -gig-th, subcutaneously or even intravenously, is indicated in cases of partial 
heart-block in which there is vagal over-activity. Thyroid appears to be 
some tim es of value and may even be completely successful. Recently 
amphetaminae sulphas (benzedrine sulphate) has been tried. Potassium 
iodide, by its depressing effect on the ventricular muscle, may even aggravate 
the condition when the cause is other than syphilis. 

If an attack occurs, adrenaline is the only potent therapeutic measure at 
our disposal, but is contra-indicated in the very rare cases of ventricular 
fibrillation. It is necessary to point out that when— as in the vast majority 
of cases — the attack is due to a temporary standstill of the ventricles, with 
consequent temporary cessation of the circulation, intracardiac injection is 
necessary, because the beneficial effect of the drug is due to its action in 
stimulating the sympathetic nerve endings in the heart muscle. The dose 
should be 0-5 to 1 c.c. of 1 : 1000 solution. In the rare cases in which 
the attacks are due to merely a temporary increase in the grade of an 
existing partial heart-block, the drug may be effective even if given subcu- 
taneously or intramuscularly. 

Bundle-Branch Block 

Bundle-branch block is relatively uncommon. If complete, there is a 
complete interruption of the wave of excitation along either of the two main 
branches of the auriculo-ventricular bundle. The excitation wave is trans- 
mitted to the two ventricles along the branch which is unaffected. There is 
slight asynchronism of the contraction of the two chambers. The condition 
may be persistent or temporary. According to the new nomenclature, the 
left branch is much more frequently affected. 

Auriculo-ventricular block, or less frequently auricular fibrillation (Pig. 
73), may co-exist. 

The aetiology and pathology of bundle-branch block are the same as those 
of complete auriculo-ventricular block, excepting that perhaps the former 
condition is more common in the elderly and in males ; is more frequently 
associated with hypertension, chronic myocardial disease, and atheroma of 
the coronary arteries; occasionally is associated with coronal y occlusion; 
and is also more often organic. 

The subjective symptoms are not distinctive. There may be a visible 
and palpable bifid apex-beat, and reduplication of the first sound at the 
cardiac apex, or between this point and the left border of the sternum, so 
that three sounds are audible. In the opinion of most, the third sound is 
presystolio in time, but in that of some, it is systolic. Reduplication is still 
present when there is complete auriculo-ventricular block, or auricular 
fibrillation. There is sometimes pulsus alternans. 

Bundle-branch block should be thought of whenever the foregoing physical 
Bigns are present. It is to be noted, however that these may be met with 
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in other conditions. A diagnosis may be made with certainty by means of 
the electrocardiograph (see pp. 1054, 1055). 

In persistent left bundle-branch block, apart from relatively few excep- 
tions, the prognosis is very serious, a fatal termination occurring within at 
the most two years in the majority of cases. In right bundle-branch block, 
the outlook is very much less unfavourable. In the case of both, much 
depends upon the degree of cardiac failure. 

Respecting treatment, the aetiology and any associated morbid condition 
should be reviewed. 

With regard to incomplete or partial bundle-branch block, see p. 1056. 

Functional Bundle-Branch Block 

This is a rare*condition in which there is increased duration of the Q. R, S 
group of deflections together with a diminished P-R interval (Fig. 74). It is 
met with in young healthy individuals who tend to have paroxysmal tachy- 
cardia. It is considered highly probable that the abnormal electrocardiogram 
is really not due to functional bundle-branch block, and it is thought that there 
is a special path of conduction from the sino-auricular node or its neighbour- 
hood to either of the ventricles, and that in the same individual sometimes 
the wave of excitation travels along this channel and at other times along 
the normal one. So far, however, there is an absence of post-mortem findings. 
The electrocardiographic features may sometimes suddenly ceaBe, either 
spontaneously, or with physical exertion or the administration of atropine. 

Arborization or Intraventricular Block 

In thiB, there is diminished conductivity of the subendothelial arboriza- 
tions of the Purkinje system. The aetiology and pathology are similar to 
those of bundle-branch block. In the vast majority of cases the condition 
is associated with widespread chronic myocardial disease. It is believed 
by Borne that the affection may be recognised by means of the electrocardio- 
graph (see pp. 1055, 1056). 

The prognosis is even more serious than that of bundle-branch block, 
being almost always grave. 


PULSUS ALTERNANTS 

Definition. — By pulsus alternans is meant a condition of the pulse in 
which a larger beat and a smaller beat alternate (Fig. 29). Sometimes the 
smaller beats are slightly delayed, but they are never premature. 

.Etiology. — The condition is usually transient, but may persist for some 
minutes, hours, days, or weeks. The former generally occurs for a few cycles 
immediately following an extra-systole, but it may be with an increase in 
the cardiac rate brought on by physical exertion, in both instances being 
usually slight or moderate. Persistent pulsus alternans occurs in two sets of 
circumstances, namely : (1) a marked acceleration of the cardiac rate, e.g. in 
auricular flutter or paroxysmal tachycardia ; and (2) in failure of the left 
ventricle, in the great majority of cases in those over middle age and 
due to the causes mentioned on p. 889, but sometimes in younger people 



§44 DISEASES OF THE CIRCULATORY SYSTEM 

with post-rheumatic valvular disease, and occasionally in pneumonia and 
other acute illnesses. ' 

Pulsus altemans is increased or may be induced by an acceleration of the 
cardiac rate, and may be diminished or disappear with the decreased rate. 

The condition is indicative of depressed contractility. 

Symptoms.— -The pulsus altemans in itself causes no subjective symptoms, 
but when associated with left ventricular failure manifestations of the latter 
are present (see p. 889). Sometimes the smaller beats are so feeble that no 
waves are transmitted to the wrist, resulting in infrequency of the pulse. 

Diagnosis. — Gross alternation of the pulse can sometimes be recognised 
by the finger. Lesser grades can be readily detected by the sphygmomano- 
meter, preferably by the auscultatory method. The pressure in the armlet 
is raised until the pulse below it disappears, and then lowered very gradually. 
The larger beats reappear at a higher pressure than the smaller beats, so that 
just below the systolic level the pulse-rate is halved. In extreme cases the 
difference in pressure between the larger and smaller beats maybe 20 to 30mm., 
but usually it is only 1 to 5 mm. A radial tracing is valuable in distinguishing 



Fia. 29.— Simultaneous tracings of tlio jugular and radial pulses, showing continuous 

pulsus altcrnsns. 


pulsus altemans from extra-systoles. In the former the beats arc evenly 
spaced, excepting that sometimes they are slightly delayed ; whereas in the 
latter they are premature and the pause following 'the smaller beat is longer 

than that after the larger one. . . , 

The condition is sometimes but not usually evident m an clectrocardio- 


gra prS‘osis*— When the puIbus altemans occurs apart from a marked 
acceleration of the cardiac rate, it isan indication of severe or even extreme 
exhaustion of the heart muscle. When the condition is persistent, death 
may follow within a few months, or at most a few years. When transient, 
^exhaustion may be only temporary but even in these cases the prognmis 
should be guarded. When the condition is associated with marked tacb)- 
cardia, it appears to be of relatively minor significance in Jitself. 

Treatment. — In pulsus altemans unnssociatcd with marked 
of the cardiac rate, complete rest is urgently indicated, and conditio 
persistent this should be long-continued. It is to be noted c 

not contra-indicatcd. _ 

Frederick W. Price. 
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RHEUMATIC INFECTION OF THE HEART 

Definition. — By carditis is meant inflammation involving the endo- 
cardium, the myocardium, and the pericardium, or two of these, simul- 
taneously. Some employ the term pancarditis when the three are implicated. 

Before dealing with endocarditis, myocarditis and pericarditis individually, 
it may be advisable to discuss the rhe uma tic infection of the heart in child- 
hood. This is a subject of great importance, for by far the larger proportion 
of cases of heart disease under 30 years of age, and a considerable proportion 
of those of later life, are the direct result of this infection. 

It is necessary to point out that rheumatic infection of the heart in child- 
hood is frequently overlooked. The two chief reasons are : (1) the clinical 
picture of rheumatic fever was originally drawn from the disease as it appears 
in adult life, whereas in childhood it presents many and important points of 
difference (see p. 320) ; and (2) even when a rheumatic infection has been 
diagnosed, it is sometimes very difficult to come to a definite decision as to 
whether the heart is involved or not. As regards the latter, the usual sub- 
jective cardiac symptoms may be present (see Endocarditis, Myocarditis and 
Pericarditis). The diagnosis rests mainly on physical signs together with 
the results of electrocardiographic examination. The former, however, 
are not infrequently slight and vague in character, and the diagnosis is conse- 
qently often attended with great difficulty. 

In view of the foregoing, it is clear that when in a child there is even a 
suspicion of rheumatic infection, he should at once be put to bed, and a most 
careful clinical examination of the heart made daily and an electrocardiogram 
be taken every few days, and if there be any doubt whether the organ is 
involved or not, he should be kept in bed until this has been set at rest. 

In cases in which a definite diagnosis of carditis has been made, a most 
difficult question which may have to be decided later on is whether active 
carditis still persists or not. In this connection the sleeping pulse-rate is of 
value. If there is active carditis, the sleeping pulse-rate remains raised 
and may even equal the pulse-rate when the child is awake, while in the 
tachycardia of nervous origin, the sleeping pulse-rate is normal. The sedi- 
mentation rate of the red blood cells is also used for this purpose. It is 
increased in the active stages of the disease, and falls to normal when activity 
ceases. 


ENDOCARDITIS 

Definition. — By endocarditis is meant inflammation of the linin g 
membrane of the heart. In the great majority of cases the inflammation 
involves chiefly the endocardium of the valves, and is not infrequently so 
limited. The term valvulitis is applied to endocarditis of the valves, while 
inflammation of the endocardium lining the cavities of the heart is referred 
to as mural endocarditis. The surface of the valves next the blood stream, 
namely, the ventricular surface of the •semilunar valves and the auricular 
surface of the auriculo-ventricular valves, is affected. In adults the left 
side of the heart is far more commonly affected than the right, the mitral 
valve being more frequently attacked than the aortic ; while, on the other 
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hand, during foetal life the opposite is the case. Some degree of myocardiii? 
w probably always present with endocarditis. 

A satisfactory classification of endocarditis is not easy, that most com- 
monly adopted being as follows : (1) Acute, (a) simple, and (J) septic, infec- 
tive, ulcerative or malignant ; and (2) chronic or sclerotic. It should be 
noted that it is impossible to draw a sharp line of distinction between these 
varieties on grounds of aetiology or morbid anatomy. Clinically, however, 
the distinctive features of each are fairly marked, although even in tins 
case the distinction is not absolute. More recently a subacute varictv, 
ulcerative in character, has been described (see Septic Endocarditis). 


ACUTE SIMPLE ENDOCARDITIS 

JEtiology . — Acute simple endocarditis occurs most commonly in child- 
hood and adolescence. It is rarely, if ever, a primary disease. Acute and 
subacute rheumatism, in one of its forms (see pp. 317, 318), account for the 
great majority of cases. Tonsillitis and scarlet fever are occasionally the 
cause, while pneumonia, diphtheria and small-pox arc responsible for a 
certain number of cases. 

Pathology. — The mitral valve is the most commonly affected, the next in 
frequency being the aortic, and the third both the aortic and mitral valves. 
In this form of endocarditis the parts affected become swollen, as the result 
of oedema and connective tissue proliferation, and cauliflower-like or warty 
excrescences, varying in size from that of a pinhead to a bean, called vegeta- 
tions, make their appearance on the segments of the valve or on the mural 
endocardium. The valvular vegetations are usually not situated at the 
extreme margins of the cusps, but at those parts which come into apposition 
during closure, namely, a short distance from their margins. The vegetations 
consist of blood platelets, leucocytes and fibrin. In rheumatic endocarditis 
Aschoff’s nodes ( sec p. 317) arc sometimes found in the inflamed valves. 
Yarions micro-organisms have been described in association with the vegeta- 
tions, but they arc not present in large numbers and may be absent, and even 
if present it is not certain that they are the cause in this form of endocarditis. 
Fragments may become detached from the affected valves, be carried by the 
blood to remote parts, and ultimately become impacted in a vessel ; this 
process is known ns embolism, and the impacted fragment as an embolus. 
This may result in obstruction of the circulation, and (1) necrosis, or htornor- 
rhage, or both, within the area of distribution of the occluded vessel, and the 
formation of infarcts ; or (2) gangrene of the area supplied in the case of 
one of the larger arteries of the limbs. Infarction most generally occurs in 
the spleen or kidneys, although it is not infrequently found in the brain or it? 
membranes, the retina, lungs (in right-sided endocarditis), intestines and skin. 

The myocardium is involved, in varying degree, in at least most cases and 
perhaps in the great majority, but the involvement is permanent only in a 

certain proportion. . .. e 

An attack of acute simple endocarditis is m the great majority ot ca.-.- 
followed by the formation of fibrous tissue ; in a certain proportion of ca? f ; 
by septic endocarditis ; or possibly, in rare instances, by resolution. Jc 
the case of the first, the fibrous tissue tends to contract as time advance-. 



MDOCARDlTlS 547 

giving rise to various deformities of the valves and ultimately to permanent 
stenosis, or incompetence, or both combined. 

Symptoms.— In the first place, the reader is referred to the remarks on 
p. 945. 

The patient may suffer from shortness of breath, palpitation, and dis- 
comfort or pain in the preecordium ; if there is involvement of the myocardium 
there may be manifestations of pronounced cardiac failure ; and if severe 
carditis, there may be severe failure, usually both sided, with rapid and 
considerable dilatation, even early in the disease. 

The onset is sometimes accompanied by a further rise of temperature 
without any increase in the symptoms of the causative disease. The degree 
of the pyrexia due to the cardiac affection is usually not marked, but occasion- 
ally there is a sharp rise of temperature. The cardiac rate is generally 
increased. There may be irregularity of rhythm, the result of implication of 
the myocardium. 

In the early stages the apex-beat may be rather excited in character. 
Later, however, and in some cases even quite early, there may be physical 
signs of dilatation of the heart, generally both-sided (see p. 889). The 
first sound in the mitral area may become slightly prolonged, or roughened, 
or may exhibit a lack of clearness ; and within 24 houxB it may be accompanied 
by a distinct murmur, soft in character. Later, the second sound in the 
pulmonary area may become accentuated and even reduplicated. In the 
case of the aortic valve, the second sound may become altered ; and — later, 
a soft-blowing murmur may accompany it, usually either along the left 
border of the sternum from the level of the second to the fourth intercostal 
spaces, or over the sternum between the level of the second rib to the fourth 
space. A short and accentuated first sound at the apex, and an accentua- 
tion and it may be reduplication of the second sound in the pulmonary area 
are believed by some to be early signs of mitral stenosis, but excitation of the 
cardiac action should be excluded. A presystolic murmur at the apex usually 
does not make its appearance until some time after the onset of the rheumatic 
infection, the mitral orifice having become permanently stenosed. If there 
is considerable dilatation of the left ventricle due to myocarditis there may 
be a soft-blowing diastolic murmur in the mitral area — the so-called relative 
or functional mitral stenosis (see p. 972). 

There is usually a moderate leucocytosis and sometimes a Blight secondary 
ansemia. Embolism may occur. 

Diagnosis. — The diagnosis of acute simple endocarditis is often a matter 
; of great difficulty. We should suspect its existence when there is an increase 
J in the cardiac rate and in the degree of pyrexia without any aggravation of 
( symptoms of the causative affection ; or when tachycardia and pyrexia 
; persist without an apparent cause ; or when there are subjective symptoms 
together with acceleration of the cardiac rate and the existence of a murmur ’ 
not previously present. The occurrence of auriculo-ventricular block during 
. the course of an acute infective disease indicates involvement of the myo- 
cardium, and auricular fibrillation and extra-systoles are suggestive. 

; Evidence of dilatation of the heart and a recently developed apical systolic 
\ murmur do not necessarily signify acute endocarditis, for these may be found 
in any acute febrile disease, and in acute myocarditis. The character of a 
. systolic murmur is of some diagnostic value, a soft-blowing one being in 
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favour of endocarditis. Accentuation of the second sound in the pulmouarr 
area later m the illness is also suggestive of mitral incompetence. A svEtolic 
murmur m the pulmonary area may be almost disregarded. The reader is 
also referred to the other physical signs described above. 

It is necessary to distinguish the murmur of acute endocarditis from 
that due to previously existing valvular disease. The existence of sab- 
cutaneous . nodules or pericarditis, the sudden appearance of partial heart- 
block (indicative of coincident acute myocarditis), or the appearance of nev 
murmurs or the disappearance of old ones, is in favour of a fresh attack of : 
acute endocarditis, whether simple or infective. Embolism is not patho- 
gnomonic of acute endocarditis, os it may occur in chronic valvular disease, 
especially in mitral stenosis. In acute endocarditis, however, it is not in- 
frequently multiple and recurrent, and is of more usual occurrence in the 
systemic than in the pulmonary circulation. 

If acute endocarditis occur in an individual already the subject of valvular 
disease, the murmur is not of recent development, it is often loud or harsh, 
audible over a considerable area, and evidence of cardiac enlargement h 
usually present. 

Prognosis. — The immediate prognosis of acute simple endocarditis 
is, as a rule, favourable, death being of rare occurrence ; this may happen, 
however, if there be accompanying pericarditis or severe myocarditis. With 
regard to the ultimate prognosis, it has been pointed out that complete 
resolution in all probability rarely occurs. Organisation is the usual sequel, 
ultimately giving rise to permanent stenosis, or incompetence, or both ; in n 
certain percentage of these cases, the early murmur may disappear, and n 
permanent murmur may not become established until much later on, even 
Beveral years. It should be noted that the future prognosis of a case of 
acute simple endocarditis largely depends upon whether convalescence is 
sufficiently prolonged. In a certain number of cases, ulceration of the 
valve results. 

Treatment. — The treatment of a case of acute simple endocarditis is of 
great consequence, especially with regard to the future of the patient. 

The indications arc to endeavour to arrest the morbid process ns early 
as possible, and to give the heart the best chnnco of the fullest possible repair. 

The treatment of the causative disease should be adopted. For that of 
rheumatic fever, the reader is referred to pp. 321-324. 

In all cases, after the manifestations of active disease have ceased, rest in 
bed is indicated for at least three months ; this to bo followed by an equal 
period of partial rest ; and games should not be indulged in for another 

Yea? 

* During the first two months that he is confined to bed, the patient should 
keep as quiet as possible, physically and mentally, and should not be allowed 
■ to sit upright. Afterwards an extra pillow may be allowed, a week or fo 
later the back may be gradually more raised, and during the last two weeks 
passive graduated exercises of the body and limbs, light massage and Iron thin? 
exercises may bo employed. After the period in bed, the patient should he 
moved to a couch, to which he should be confined for at least two weeks. 
Then slight walking exercises may gradually be attempted. If during nm 
of these or later stages exertion be accompanied or followed by any abnonna. 
subjective symptoms or succeeded by maintained increased frequency of «.•- , 
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pulse, the amount of exertion has been too much and should be proportionately 
reduced. 

During the active stage of the disease small blisters applied frequently 
to the prascordium are advocated by some ; and during the later stages the 
internal administration of sodium iodide is recommended. The results of 
the administration of digitalis arc, as a rule, very disappointing, whether 
auricular fibrillation (or flutter) is present or not. If it is employed, caution 
should be exercised and large doses avoided. 

Otherwise, the reader is referred to the various therapeutic measures 
described on pp. 895-910. 

Convalescent Home Treatment. — Convalescence in special country 
homes devoted exclusively to children recovering from active rheumatic 
carditis is now advocated. The advantage of this form of treatment is 
that a return to normal life is made gradually, under skilled supervision, 
so that any indications of persistent activity of the disease or relapse may be 
quickly detected, and further complete rest promptly instituted. At some 
of these homes, facilities also for education are available, and this overcomes 
one of the greatest drawbacks of prolonged rest in children, namely, inter- 
ference with education. Though this line of treatment is still on trial, con- 
siderable success has been reported in this country and America. A dry and 
elevated site is important. At some homes, treatment on the same lines as 
in the treatment of pulmonary tuberculosis is employed, the wards being 
so constructed that one side can be opened up. 

See p. 898. 

It is well to examine a patient who has suffered from acute endocarditis 
at regular intervals after the attack, and careful inquiry should be made aB 
to his mode of life. In children, we should be especially on the look out for 
any rheumatic manifestation, and, as soon as detected, the condition should 
be immediately and adequately treated. 

Frederick W. Pbxce. 


SEPTIC ENDOCARDITIS 

Synonyms. — Infective Endocarditis; Ulcerative Endocarditis; Malig- 
nant Endocarditis ; Bacterial Endocarditis. 

Objections have been raised against each of these synonyms : that all 
endocarditis is infective, that ulceration is not invariable, and that some 
cases recover. But that some distinctive name is necessary to mark off a 
disease-process which is quite different from “ simple ” or “ rheumatic ” 
endocarditis is generally recognised. The assertion frequently made, that 
no sharp line of demarcation can be drawn between simple and ulcerative 
endocarditis, though true, does not dispose of the fact that in the great 
majority of cases the distinction is of fundamental importance and not very 
difficult of recognition. 

The disease has an importance somewhat out of proportion to its 
frequency, partly on account of its great gravity and partly on account of 
the difficulties which often beset the diagnosis. The incidence of the disease 
in the wards of a large general hospital is about 1 in 170 cases. 
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The disease occurs in two main forms— acute and subacute, depcndm: 
on the nature of the infecting organism. In acute septic endocarditis tlJ 
causal microbe is generally pyogenic and of high virulence, e.g. pneumococci, 
staphylococcus pyogenes, streptococcus haemolyticus, or gonococcus ; wherea* 
in the commoner subacute form the infecting agent is of relatively low viru- 
lence and often saphrophytic, e.g. streptococcus viridans, a normal inhabitant 
of saliva and faces, ^ or hsemophilus influenza (Pfeiffer’s bacillus). It is the 
nature of the infection in these subacute cases which serves to explain the 
chronicity of many of them and the latency of others ; the scanty leuco- 
cytosis often seen ; the apyrexial periods not infrequently present ; the 
absence of any visible focus of infection in the great majority of the cases; 
and the enormous number of living micro-organisms that may be present in 
the blood stream at a time, it may be, when the patient is not acutely ill. 
Attention has been drawn to the subacute type by Osier, Horder, Libmnn 
and others. 

1. SUBACUTE SEPTIC ENDOCARDITIS 

Aetiology. — Relation to rheumatism and other diseases. — In more than 
half of all cases of the disease there is a clear history of acute or subacute 
rheumatism or of chorea. In the majority of these cases the patient has 
suffered from rheumatic endocarditis some time previous to his present illness, 
and has been left with definite and recognised valvular disease ; in a fev ! 
the condition of rheumatic endocarditis has passed directly, but often im- 
perceptibly, into that of the septic condition. Usually the interval between 
the occurrence of the rheumatic fever and the onset of septic endocarditis ) 
is measured by several years, and these have been for the most part years 
of good general health. It is not the heart badly damaged by previous disease 
which is specially liable to attack ; septic endocarditis is seldom seen in 
association with a “ button hole ” mitral valve, or with auricular fibrillation. 

To those few cases in which the transition between the rheumatic endocarditis 
and septic endocarditis is a gradual one the term “ malignant rheumatism ” 
has been applied by some authorities. But the term introduced confusion 
in respect of the bacteriological questions involved, and is perhaps on this 
account to be avoided. Next in frequency to the rheumatic group of diseases 
in the patient’s history, but insignificant in comparison, are scarlet fever, 
influenza, typhoid fever, malaria, syphilis, Graves’s disease and dysentery. 

Influence of congenital defects.— A congenital defect in the heart predis- 
poses it to infection, apparently through the medium of that chronic 
thickening of the endocardium which is often found in connection with I 
these defects. This factor has been definitely established in regard to 

the aortic valve and a patent ductus arteriosus. 

Other atiohgical factors.— Strain is present in some cases as a definite 
causative factor. This was seen in a series of cases which occurred m soldier* 
during the War of 1914-1918 ; these cases were aortic m the mam, and in 
several of them there was no evidence of pre-existing valve lesions of an 

acquired nature. , rn n . # 

Age. — The chief incidence is between the ages of 15 and oV. oi 
150 cases collected bv Horder 122 occurred between these ages. Unc-fia.. 
of all the cases occurred between 20 and 40, no doubt on account oi e 
predisposition created by the presence of sclerosis of the heart valves j 
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acute rheumatism, the chief age incidence of which is a decade earlier than 
this. The youngest case of the series was that of a child aged 2§ years, 
the subject of congenital heart defects. 

Sex. — This does not appear to be a determining factor. 

Pathology. — The essential pathology in septic endocarditis is a pro- 
gressive microbic infection of one or more of the heart valves, or of the 
mural endocardium. 

The condition of infection once established in the endocardium, a state 
of “ arterial pyaemia/ ” results, the circulation being fed by micro-organisms 
from the infected area. Minute vessels become plugged by masses of these 
microbes. Larger emboli, formed of pieces of the fungating vegetations, 
and of various sizes, add to the pyeemic process. Destructive and vegetative 
processes proceed together at the site of infection, which spreads to adjacent 
structures in the heart, both by contact and by direct extension, there is new 
formation of tissue (vegetations) and destruction of tissue (ulceration of 
valve, cordse tendin®, heart muscle, with tendency to aneurysm formation 
of valve, heart muscle or in a sinus of Valsalva). It has been shown that the 
micro-organisms in the blood stream are destroyed in vitro in 24: hours when 
citrated blood is incubated without culture media. This fact suggests that 
they are paid out into the blood stream from the heart lesion, but that their 
duration of life in the former is short. It also explains the fact that 'blood 
cultures are not infrequently sterile. 

Symptoms and Course. — The disease may be latent, and only discovered 
post mortem. 

The subacute type ('* Subacute bacterial endocarditis ”). — This is prob- 
ably the most common type of the disease. The onset is gradual, often 
insidious, so that it may not be possible to determine with accuracy 
when the disease began; it seems certain that in many of the cases the 
process of endocardial infection has existed much longer than is suspected. 
The initial symptoms are general weakness with sweats and anaemia, or a 
condition somewhat resembling subacute rheumatism, or fever which is 
unexplained by the physical signs. The duration of these cases is very 
variable ; from 2 to 6 months includes the majority of them ; but a few may 
last for 12 months or even longer. In a small proportion the infection appears 
to die out and the blood stream becomes bacteria-free. But by the time of this 
happening, irreparable damage has been inflicted by the embolic process on 
other organs that survival is impossible and death takes place, most com- 
monly from renal failure. The infecting micro-organisms are streptococci 
of the faecal and salivary type {Streptococcus viridans , Streptococcus endo - 
carditidis ) and Pfeiffer’s bacillus. In some of these cases the pre-existing 
valve lesion is very slight, although its presence is generally known if the 
patient is of the private class. 

The heart. — In the great majority of cases signs of valvular disease or 
congenital defect are present at the outset. In a few cases, signs of valvular 
defect appear during the course of the disease. Barely, there may be no 
evidence of valvular disease at any time : this experience is almost confined 
to cases in which the infection is of a terminal kind, occurring in patients who 
are too ill to admit of thorough examination, or in whom there is early and 
considerable dilatation of the heart. As the disease progresses it is common' 
to get evidence of the involvement of other valves than the one originally 
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infected, such as the appearance of signs of aortic regurgitation in a ca« 
originally one of mitral disease. Undue importance is perhaps attached to 
changes heard in the character of the murmurs from day to day. When the 
heart symptoms are prominent, the case is said to be of the “ cardiac type/’ 
and such a clinical picture does quite commonly present itself : in which event 
the patient has in most instances been a heart invalid for some time previ- 
ously. But in a considerable proportion of the subacute cases it is a strikin': 
thing that the heart shows little recognisable defect, at least for a considerable 
time. For the greater part of its course it may be said that subacute septic 
endocarditis is very largely destitute of cardiac symptoms j it is, io very 
truth, an “ endocarditis ” uncomplicated by myocarditis. Arrhythmia, 
signs of restriction of the field of cardiac response to effort, and the* results 
of so-called congestive failure — not only may all of these be conspicuous by 
their absence ; it is unusual to see them. 

When the infection involves the right side of the heart only, evidence of 
valvular disease is generally lacking, the symptoms and signs being mainly 
those of recurrent pleurisy, consequent upon pulmonary infarction, with or 
without liquid effusion. 

Arterial embolism . — This event is extremely common and constitutes one 
of the cardinal signs of the disease. The importance of the search for emboli 
and their effects in a suspected case cannot be overestimated. But to obtain an 
adequate conception of the disease-process here considered it is necessary to 
enlarge considerably the earlier notions of the embolic process in two direc- 
tions : the diffuseness of the embolic site and the minuteness of the embolic 
fragment. The skin shows two distinct lesions, both highly characteristic of 
the disease — (a) Petechia, varying greatly as to their number in different 
cases — there may be no more than two or three, and only discovered after 
careful search at the root of the neck, in the nail bed or beneath the con- 
junctiva, or there may be a great number, presenting an appearance os 
though the patient Las been flea-bitten, (b) Discoloured areas, usually 
tender, and most often affecting the pads of the fingers or toes, coming and 
going in the course of a few hours or days. The appearance of one of these 
red areas is often accompanied by sudden pain or acute tenderness on 
pressure. These lesions are of considerable diagnostic importance in the 
early stages of the disease. They do not occur in rheumatism. _ 

In the kidney there mav be gross embolic events leading to infarction and 
hematuria. Of equal if not of greater importance is the occurrence of very 
minute microbic embolisms in the glomeruli, leading to the appearance of 
red blood cells and traces of albumin in the urine, and ultimately to a state 
of embolic focal nephritis, demonstrable under the microscope post mortem 

(Bcehr ; Gaskell). The earliest symptoms of the disease may be those of 

renal failure. The retina may be affected, exploration of the fundus revcaljng 
hemorrhages. One of the most common seats of emboli of the massive kind 
is the spleen, leading to enlargement and usually a palpable organ. Acute 
and severe pain may occur with the event, and friction, due to perisplenitis, 
mav be heard. The spleen may be enlarged apart from embolus ; a palpab e 
spleen is of considerable diagnostic importance. The brain may suffer, e 
most common result being hemiplegia. The embolus may lead to mfec ivc 
arteritis, with subsequent aneurysm formation and hemorrhage which may 
be nbruptly fatal. The mesenteric vessels and those of the limbs arc also 
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frequently involved, either the main artery, or, more often, its branches, and 
especially the radial and posterior tibial. Here, again, aneurysms may 
develop, and gangrene occasionally. 

Pyrexia . — Fever is present in nearly all the cases, perhaps in all at some 
• him p. or other in the course of the disease ; but occasional afebrile periods 
may occur, lasting from 2 or 3 days up to a fortnight. Irregular remittent 
fever is the most common form ; rigors may occur in subacute caBeB •when 
embolism is rife. Whatever the form of the fever the temperature is apt to 
take a lower range shortly before death. A fall in the temperature, the patient 
remaining very ill, is of no service and must not be taken for a good prognostic. 
Such a fall of temperature may occur when signs of renal inadequacy supervene. 

The blood shows a progressive and ultimately severe anaemia. In the 
subacute cases the leucocytosis is rather remarkably constant about the 
figures 9000 to 12,000. In a few cases, chiefiy those due to H. influenzae, 
there is leucopenia. Blood cultures are extremely important in the matter 
of diagnosis. And yet it not uncommonly happens in the subacute cases 
that the diagnosis is certain' and no growth of micro-organiBms is obtained. 
In the great majority of cases, however, positive blood cultures are obtained, 
given proper technique. 

General state . — Loss of flesh iB invariable, but rarely a marked feature. 
Fains are common, and are usually arthralgio in character ; they are prone 
to develop suddenly, are rarely accompanied by effusions, and when severe, 
are most often due to emboHo events. The complexion in the subacute 
cases tends to a cafe-au-lait tint, which is a point of diagnostic value to the 
trained eye. Clubbing of the fingers is very common, quite apart from the 
influence of possible old-standing valvular disease. The patients are often 
singularly optimistic concerning themselves. Libman lays stress upon areas 
of deep tenderness about the lower end of the sternum and the sterno-coBtal 
junctions. Albuminuria is very common, tending to increase with the pro- 
gress of the disease, and doubtless associated with the focal glomerular 
nephritis to which reference has already been made. 

Modes of Termination. — 1. Recovery . — A rare event, yet one which cer- 
tainly occurs at times, even when the diagnosis is beyond doubt. 2. Death . — 
Out of 149 cases studied by Horder the recorded terminal events occurred 
in the following order of frequency : heart failure (66), coma (23), sudden 
death (19), orsemia (18), exhaustion (8), hyperpyrexia (2). Cases dying in 
coma were for the most part those in which cerebral embolism, with or without 
haemorrhage, had taken place. Sudden death was due to perforation of a 
valve cusp, rupture of aneurysms in the sinus of Yalsalva, perforation of 
the interventricular septum and cerebral hemorrhage. 

Diagnosis. — Evidence of endocarditis, the occurrence of multiple arterial 
embolism, and the isolation of micro-organisms from the blood stream: 
the co-existence of these three facts makes the diagnosis of Beptic endocarditis 
indubitable. But, ub has already been remarked, the diagnosis may some- 
times be made quite confidently in the absence of a positive blood culture 
in certain of the subacute cases. The most important point to establish 
is the presence of multiple arterial embolism. Seeing that the prognosis 
is so serious, it follows that a diagnosis of septic endocarditis should never 
be made unless convincing evidence be forthcoming. In the differential 
diagnosis the following diseases call for consideration : 
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1. Typhoid fever. —A positive Widal test with a leucopenia in a patient 
who has not previously suffered from the disease, or has not had prophylactic 
inoculation may be regarded as almost decisive in favour of typhoid fever 
especially is this so if the agglutination titre is found to rise when the test 3* 
repeated after a few days. Typhoid infection of the endocardium is very 
rare. 

2. Rheumatic fever . — The recurrence of acute rheumaf ism in a patient 
who has previously developed valvular disease often gives rise to considerable 
anxiety on account of the similarity which may exist between the symptoms 
present and those of septic infection of the endocardium. The rheumatic 
process may spread itself over several months, salicylates notwithstanding. 
These difficult cases usually occur in children between the ages of 10 to 16 
years. Endocarditis is always present, and often there is pericarditis, or 
pleurisy, or both ; though pericarditis is a common complication in rheu- 
matic infection, it is very rare in subacute septic endocarditis, resulting only 
from infarction or an aneurysm leaking into the pericardial sac. There may bV 
considerable loss of flesh and marked ancemia. The form of the temperature 
chart rarely affords help. The facts which help to exclude septic endocarditis 
are the presence of nodules, or of chorea, and the absence of petechia, of 
haanaturia, of enlarged spleen, and especially of micro-organisms in the 
blood stream. 

3. Peliosis rheumatica may also cause difficulty, but the condition is 
uncommon. The association of fever, purpura, nmernia, albuminuria and 
joint pains in a case of old-standing aortic regurgitation under the writer’s 
care naturally raised fear of infection of the damaged valve cusp. But the 
purpuric spots and the joint pains were bilateral and symmetrical, there 
were ecchymoses in addition to the petechias, there were effusions into the 
joints, and blood cultures yielded no growth. 

i. Malaria . — The resemblance is but superficial, owing to the fact that 
in some cases of septic endocarditis the fever may be markedly intermittent, 
and rigors with heavy sweats may occur. The absence of malarial parasites 
in the blood and the absence of leucopenia are much against a diagnosis 


of malaria. . 

5. Tuberculosis . — General tuberculosis may be closely simulated by 
septic endocarditis with continued fever when the heart signs are equivocal. 
But there is leucopenia in general tuberculosis, a sterile blood stream (on 
repeated culture), and signs of embolism do not occur. Sometimes cases 
of septic endocarditis find their way into sanatoria for the treatment of 
phthisis, on the ground that they are cases of “ phthisis without physical 

^Prognosis. — As has already been stated, recovery occasionally takes 
place in the acute, and stiU less frequently in the subacute form of the 
disease. All the same, the diagnosis once definitely established, the outlook 
is of the gravest, treatment notwithstanding. That the patient is ycTy little 
affected in general health, that he is extremely hopeful concerning Ins condi- 
tion, that the state of the heart in itself gives no cause for concern, and th* 
the number of micro-oTgamsms per e.mm. of blood has fallen very consider- 
ably— none of these things should tempt the physician to abate anyth JF 
from the serious view he takes of the case. Periods of improvement one- 
occur, with or without special lines oi treatment, but tnc fatal iPsue sec 
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only to be delayed. It is very difficult to surmise the length of time the 
patient will live after the diagnosis is made. If there are already present 
the signs either of renal or of cardiac failure the end is not far off ; weeks 
measure it. Otherwise, developments may proceed quite slowly, and the 
patient may live some months. But there remain to be reckoned with the 
various accidents attending upon the dissemination of the endocardial 
vegetations, or the ulceration of the valves, either of which accidents may 
bring about a speedy termination. Not seldom, when it seems certain that 
the course of the disease has been checked, death, more or less sudden, and 
due to some purely mechanical cause, cheats the physician and those who 
watch his efforts. 

Treatment. — Prophylactic. — Reference has been made to the un- 
doubted fact that the source of the infecting agent in most cases is the mouth 
or intestine. This suggests that special attention should be directed to 
these regions in all persons who are the subjects of valvular disease or con- 
genital defect. Oral sepsis of all sorts should receive treatment. Dead teeth, 
crowned, or not, should be sacrificed. Septic tonsils should be removed. The 
condition of the intestinal tract should be investigated, and measures adopted 
to lower the content of streptococci if this appears high. 

Curative. — The general (non-specific) measures adopted in the treat- 
ment of all cases of septicaemia arc applicable here : plenty of fresh air and 
light, good food frequently administered, and hffimatinic drugs for the 
anaemia. The writers consider that open-air treatment, as for cases of 
pulmonary tuberculosis, should be adopted whenever possible. The various 
measures that have from time to time been tried in order to inhibit the 
bacterial factor in the disease are the following : 

Chemical antidotes . — “ Blood antiseptics ” have, as a rule, proved very 
disappointing in the history of the treatment of the disease. Quinine, 
mercury, arsenic (including salvarsan), carbolic acid, formalin, the sulpho- 
carbolates and many others, whether administered by mouth, subcutaneously 
or intravenously, lead to no results worth recording. On the other hand, 
efforts at “ sterilisatio magna ” of the blood stream are not without immediate 
danger. The introduction of sulphonamides in the treatment of coccal 
infections naturally led to their use in this disease. The results have been 
disappointing ; this is to be attributed to the fact that these drugs are not 
helpful in S. viridans infections, and the same appears to apply to penicillin, 
though in a few cases a remission lasting several months has been reported 
after massive doses. The supplementary use of heparin is still under trial. 

Anti-sera . — As most cases of septic endocarditis are of streptococcal 
origin, it was hoped that the use of anti-streptococcus serum might lead to 
cure. The result of a good many trials has been very disappointing. The 
experience of vaccine therapy in this disease is no more cheering than that 
of serum therapy. 

When the infection is confined to a patent ductus arteriosus, cures have 
been reported by Tubbs and Bourne following ligation of the duct. 

X-rays have been employed and radium, both alone and in conjunction 
with chemotherapy. Results have been encouraging only in a few cases 
where the infection was grafted upon a congenital defect. 
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2. ACUTE SEPTIC ENDOCARDITIS 

Acute septic endocarditis is but an incident in tbe course of an acute 
pyogenic infection. Tbe primary lesion is generally obvious, sucli ns lobar 
pneumonia (pneumococcus), puerperal fever or erysipelas (hemolytic strepto- 
coccus), acute osteomyelitis or pyaemia resulting from staphylococcus pyogenes 
infections of the skin, or gonorrhoea. The endocardium becomes infected 
as part of the septicaemia, vegetations develop and from these vegetations 
further emboli are cast off into the blood stream. Compared with the sub- 
acute form of the disease, the infarcted areas consequent upon embolus forma- 
tion are prone to suppurate ; rigors and sweats are common ; the pulse 
frequency is often raised disproportionately to the temperature ; pericarditis 
is not infrequent ; clubbing of the fingers seldom occurs ; and the spleen, 
though sufficiently enlarged, may be too soft to detect by palpation ; unless 
the patient is overwhelmed by the severity of the infection, there is a sub- 
stantial leucocytos is. The infection may be grafted on an undamaged valve. 

Symptoms and Course. — The onset of acute septic endocarditis is 
usually abrupt, often with a rigor, though it may well be masked by the 
severity of the primary disease. The symptoms are, in the main, those of an 
acute specific infection. 

The disease may be fulminating, in which case it may be suspected, but 
rarely diagnosed. In the fulminating cases the infection is usually by staphylo- 
coccus pyogenes ; such is the endocarditis complicating osteomyelitis and 
that seen in very acute pyaemia resulting from a staphylococcal boil, carbuncle 
or cellulitis. Pain in, and swelling of, joints is common, with profuse acid 
sweats, often leading to a diagnosis of rheumatic fever and calling for the 
use of salicylates. Not infrequently the failure of response to full doses of 
salicylates is the first observation to throw doubt upon the diagnosis. The 
pneumococcus cases are generally of this type and endocarditis, when it 
occurs during the acute stage of lobar pneumonia, is generally unrecognised. 
Continuance of fever beyond the ninth day of the disease should raise tbe 
question of such a serious complication and a blood culture be performed. 
It must be remembered that hmmataria and splenic enlargement in a case 
of pneumonia do not necessarily imply infarction. Nor docs a positive blood 
culture in pneumonia necessarily mean endocarditis. But pctechi® and the 
presence of emboli in arteries in a case in which signs of valvular disease 
and a positive blood culture are present, justify a diagnosis of septic ondo 
carditis. In patients treated by a sulphouamide, “ sulphonamidc fever ” may 
be the cause of pyrexia, the temperature reaching a higher level perhaps than 
in the primary disease. But in such a case the diagnosis will he settled within 
48 hours by the appearance of a rash and widespread irritation, the physical 
signs of pneumonia tending meanwhile to clear. Luxton and Stewart Smith 
(1943) have called attention to the fact that after the crisis there may be an 
afebrile period of a few hours up to 12 days before symptom suggesting 
a reinfection develop. Other complications of pneumococcus scpticrenm 
are prone to arise in association with endocarditis : meningitis, pericarditis, 
empyema, arthritis, otitis media. The occurrence of cither of these, though 
not necessarily lethal in itself, should lead to a careful scrutiny of the ease as a 
whole lest a fatal endocarditis be overlooked. 
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Gonococcus infection of the endocardium also runs an acute course. It is 
a rare complication of gonorrhoea seldom arising more than 3 weeks after the 
appearance of the discharge. The temperature chart may show two “ spikes ” 
in the 24 hours. 

The duration of the acute cases is from 7 days to 7 weeks. A very few 
cases undoubtedly recover. 

Treatment. — The treatment of acute septic endocarditis is that of the 
main infection, but results are disappointing. Even when type specific serum 
is available, as in many of the pneumococcus cases, and it is used in com- 
bination with appropriate chemotherapy, results are no more encouraging. 
Penicillin is still on trial. 

Hobdeb. 

A. E. Gow. 


CHRONIC OR SCLEROTIC ENDOCARDITIS 

Chronic or sclerotic endocarditis is characterized by an increase of the 
connective tissue of the valve-segments and other parts, which subsequently 
contracts. 

Aitiology and Pathology. — Chronic endocarditis may be (1) a seqnel 
to the acute simple variety, and, in the opinion of some, occasionally to 
subacute bacterial endocarditis ; or (2) primary, that is, of a slowly pro- 
gressive nature from the outset, particularly in the case of the aortic valve. 

The first, i.e. secondary chronic endocarditis, is the more common. It is 
more apt to occur in early life, most frequently between the ages of 10 and 
20. The mitral valve is more often affected. The connective tissue tends 
to contract as time advances, leading to thickening and shortening of the 
valve-segments, resulting in incompetence ; or to adhesions between the 
cuBps, with consequent stenosis ; or to incompetence and stenosis combined. 
In the case of the mitral valve, there may also be shortening and thickening 
of the chords tendine© and apices of the papillary muscles. In the case of 
aortic incompetence, the affection may be due to rupture of a valve-segment 
or to perforation. There may be a deposition of lime-salts. Recurrent 
attacks of acute endocarditis are not uncommon. 

Primary chronic endocarditis is more frequent in males, and in later life. 
There are two varieties. The first is of much the same nature as atheroma — 
primary chronic degenerative endocarditis. It is more often met with in the 
elderly. The causes are much the same as in the case of atheroma (see pp. 1072, 
1073). The aortic valve is much more commonly affected, where it is rela- 
tively frequent, but it is not rare in the case of the mitral valve. There are 
patches of thickening and degeneration, and there may be calcification of 
the valves. There may be atheroma of the aorta, or of the coronary arteries, 
or general atheroma. The second variety is the result of syphilis, and gener- 
ally commences in middle-life. The disease-process extends to the cusps of 
the aortic valve, resulting in incompetence, or, in the opinion of a few, rarely 
to absolute stenosis ; and in the opinion of some, rarely to the base of the 
aortic cusp of the mitral valve, with consequent incompetence. It is to be 
noted that some authors do not include the second variety under primary 
chronic endocarditis. 
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Foetal endocarditis is usually of the chronic or sclerotic form. 
Symptoms. Chronic or sclerotic endocarditis produces no symptom? 
until such structural changes hare taken place in a valve as to cause steno* 
or incompetence, or both combined. 


ADVENTITIOUS SOUNDS, INCLUDING CARDIAC MURMURS 

OR BRUITS 

Before dealing with the various forms of chronic valvular disease, it may 
be . advisable to make some observations regarding adventitious sound?. 
This will save repetition. 

Adventitious sounds, are divided into two groups, namely, those which 
are endocardial in origin, and those which are exocardial in origin. The 
former group are called murmurs or bruits. They are classified as (1) organic, 
and (2) inorganic or functional. In the former there is structural disease of 
a valve itself, and the murmur may result either from obstruction to the 
onward flow of blood, or from leakage backwards through an incompetent 
valve, the former being known as obstructive, and the latter as regurgitant, 
bruits. Obstructive murmurs are always organic. In the case of functional 
bruits the valves themselves are healthy, and in the great majority of cases 
the murmurs are systolic. These bruits include those which may be present 
when there is excitation of the cardiac action, c.g. on physical exertion, in 
nervous excitement incidental to a medical examination, and in hyper- 
thyroidism ; what ate called cardio-pulmonary or cardio-respiratory murmurs ; 
bruits due to severe anaemia ; in the case of the mitral and tricuspid valve-, 
those due to relative incompetence of a valve (see pp. 961, 973, and 977); 
and those the result of displacement of the heart. 

Bxocardial sounds may be due either to pericardial friction, or to a localised 
pleurisy near the heart causing friction. Pericardial friction occurs when 
there is any roughening of the pericardium, as in simple pericarditis, and in 
tubercular, cancerous, or gummatous deposits. Plcuro-pericardial friction 
is caused by inflammation affecting the adjacent surfaces of the parietal 
pericardium and the pleura. 

In every case in which an adventitious sound is audible over the prre- 
cordium, the question whether the sound is cardiac or exocardiol in origin, 
and in the case of the former whether the bruit is organic or functional should 

be considered. , ,, , . , . 

In our investigation the patient should be examined in the standing 
portion and on lying down, before and after exercise, and during the various 
phases of respiration. The following points should be noted : (1) the time of 
occurrence with regard to the different phases of the cardiac cycle ; (2) the 
point of maximum intensity ; (3) the direction of selective propagation-hv 
which is meant that, instead of being audible equally well at all points of 
the chest-wall from their points of maximum intensity, some murmurs an 
better heard at a distance in some directions than in others ; and (1) m 
character of the adventitious sound. Dealing first with cardiac murmurs, t-? 
time of occurrence is always definitely associated with the different phase? 0 . 
the cardiac cycle. The point of maximum intensity and the direction 0 . 
selective propagation are of great value in differentiating those that occupy t- 
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same position in tlie cardiac cycle. It is necessary to note that if a bruit is 
audible in more than one valvular area, it should not be assumed that more 
t.Vn one valve is necessarily affected. In order to determine that the latter 
is the case, ■we must satisfy ourselves that there is either an increase in the 
intensity, or an alteration in the character of the murmur as another area 
is approached. With regard to the direction of selective propagation, it may 
be noted that sound is conveyed better in the direction of a moving current. 
As regards the character of bruits, they are usually one of three kinds, 
namely : (1) rough, common in stenosis, (2) blowing, much more common 
in incompetence, and (3) musical. The last are apt to be found in cases in 
which semi-detached fragments of valve move about in the blood stream, 
in loose chordae tendineae, and perforation of the valvular cusps. 

Functional systolic murmurs are most frequently heard in the pulmonary 
area, especially on lying down. As a group they present certain character- 
istics. They are often of short duration ; they tend merely to accompany 
and not to replace the cardiac sounds ; they are generally Boft and blowing 
but occasionally rough ; they are usually not loud ; not infrequently they 
show considerable variation in loudness and may even be absent from time 
to time ; they are generally louder after exertion and may only be audible 
then ; and they are usually louder when the individual lies down and more 
feeble or even absent in the standing or sitting position. Cardio-respiratory 
murmurs vary with the different phases of respiration, i.e. they increase 
or diminish in loudness or even disappear ; they are often not absolutely syn- 
chronous with the beginning of systole or diastole and may precede or follow 
either *, the point of maximum intensity does not necessarily coincide with 
any of the valvular areas ; and they are most frequently heard at the apex 
or the pulmonary area or over the margins of the lungs. Bruits due to severe 
anaemia are most often heard in the pulmonary area, next the mitral area 
(see p. 973), the tricuspid area (see p. 977), and the aortic area — in the order 
named. The “ bruit du diable ” is frequently also present. 

In the case of exocardial sounds, unlike endocardial murmurs, the different 
portions of the sounds do not absolutely coincide either in rhythm or duration 
with any period of the cardiac cycle, being rather later than any of them and 
usually heard during portions of more than one period ; the area of maximum 
intensity does not absolutely correspond with that of any of the valvular 
areas ; the friction sounds are, as a rale, conducted either not at all or only 
to a slight extent, and there is no definite selective direction of propagation ; 
they are of a rubbing quality ; they give the impression of being produced 
immediately beneath the stethoscope, while additional pressure with the 
stethoscope usually causes an increase in their intensity ; and, further, their 
position, intensity, and character may alter in a few hours. 

For murmurs in congenital heart disease, see pp. 1006, 1007. 

During recent years there has been a good deal of discussion regarding 
systolic murmurs. Formerly the mere ^presence of such, e.g. at the apex, was 
not infrequently thought to be indicative of impairment of the heart. Such 
is not the case. In my opinion, however, the pendulum has swung too far 
in the opposite direction. Thus, it is even stated by a few writers that mitral 
incompetence does not exist. This, in my view, is undoubtedly erroneous. 
In this connection, it is to be noted that when relative incompetence of one 
of the auriculo-ventricular valves (see p. 961) is due to dilatation of the 
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ventricular cavity, there is an absence of hypertrophy of the vcnfcricle-unlca 
this pre-existed, and even of dilatation of the cavity when the incompetent 
is the result of enlargement of the orifice on account of relaxation of tb* 
surrounding muscular structures alone.. 

. Whenever a systolic murmur is present an effort should be made to ascot- 
tarn the cause and significance of such. With this object in view, the brail 
should not be considered as an isolated sign. Other physical signs and the cir- 
cumstances of the occurrence of the murmur should betaken into consideration 


CHRONIC VALVULAR DISEASE 

Definition. — By chronic valvular disease is meant a chronic affection * 
of the cusps of the cardiac valves, or of the orifices, or both. Not only may 
the orifices and cusps be affected, however, but also the chordro tendinex ) 
and the musculi papillares. Whatever the nature and form of the valvular 
affection, it gives rise to stenosis or narrowing, which results in obstruction 
to the flow of blood ; or to incompetence, which allows of regurgitation ; or 
frequently to both of these together. Along with organic valvular disease 
there are often coincident changes in the cardiac musculature, the coronary 
arteries, or the aorta. " ( 

The Relative Proportion and toe Combinations of toe Different 
Valvular Diseases. — It should be noted that not infrequently more than 
one valve is involved at the same time, especially in the case of rheumatic 
valvular disease. 

The mitral is the valve most commonly affected, and incompetence of 
this valve is more frequent than stenosis. When mitral incompetence results 
from a previous attack of acute endocarditis, there is usually some degree of 
stenosis as well ; when it is of the relative variety, it is often associated with j 
tricuspid incompetence. Pure mitTal stenosis is nearly always infrequent; | 
in the process of thickening and contraction there is some degree of incom- 
petence. Aortic regurgitation is very common ; a greater or less degree of 
stenosis, however, not infrequently accompanies the incompetence. Pure 
aortic stenosis, on the other hand, is one of the rarest of valvular affections. 
There is usually also incompetence of the valve, generally at most of moderate 
degree. Disease of the pulmonary valvc > is comparatively rare, and is usually 
of congenital origin. Pulmonary stenosis is one oMbc most frequent forms 
of congenital heart disease ; as an acquired condition, it is very rare. Pul- 
monary incompetence is the rarest of valvular diseases. Tricuspid incompet- 
ence is the most common form of right-sided valvular affections. In the 
vast majority of cases it is of the relative variety, in which case it is a common 
result of mitral disease. Tricuspid incompetence is rarely primary^ and then 
stenosis is usually present with it and it may also be mitral or aortic disease. 
When tricuspid incompetence occurs alone it is in all probability congenital. 
Tricuspid stenosis is comparatively rare, but not so rare as was fonneriv 
supposed ; the acquired form is usually associated with mitral stenosis, and 
there mav also bo aortic valvular disease. In chronic valvular disease duo to 
acute or* subacute rheumatism, the following is the order of frequency: 
mitral disease alone ; mitral and aortic disease ; aortic disease alone ; mitral 
and tricuspid disease. 
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Aitiology.— Chronic valvular disease may be of congenital origin (vide 
Congenital Heart Disease) ; or the result of a previous attack of acute simple 
endocarditis and, in the opinion of some, of subacute bacterial endocarditis ; 
or of primary chronic degenerative endocarditis ; or, in the case of the 
aortic valve and, in the opinion of some, rarely of the mitral valve, of syphilis ; 
or new-growths ; or traumatism ; or relative incompetence of a valve. 

When chronic valvular disease is the result of a previous attack of acute 
endocarditis, it is more apt to occur in early life ; when due to primary 
chronic endocarditis of a degenerative nature, in later life ; while, in the case 
of syphilis, the morbid affection usually commences in middle life. Neoplasms 
may arise from the walls of the heart or from the valves. They rarely cause 
obstruction. A traumatic lesion of a cusp or of the chord© tendineae, the 
result of excessive physical exertion, may cause incompetence, or stenosis of 
a valve, and is of much more common occurrence in the case of the aortic 
than the mitral valve. It rarely takes place, however, in the absence of 
pre-existing disease of the valve. 

In relative incompetence of a valve the cusps themselves are healthy. 
This is more common on the right than on the left side of the heart, and is 
not nearly so frequent in aortic as in mitral disease. In the case of the auriculo- 
ventricular valves the condition may be brought about by : (1) Dilatation 
of the cavity of the ventricle ; (2) enlargement of the orifice on account 
of relaxation of the surrounding muscular structures; the tonus of the 
muscular ring is impaired, and the cusps do not completely come together ; 
(3) both combined ; (4) shrinkage or stretching of the musculi papilmres or 
chordae tendineae as a result of disease. In the case of the semilunar valves, it 
is the result of dilatation of the aortic ring, or of the pulmonary orifice, as 
the case may be. 

Pathology. — See Chronic or Sclerotic Endocarditis, and Syphilitic 
Mesaortitis. 

Effects of Valvular Disease upon the Walls of the Heart and 
other Organs. — It can be readily understood that a valvular lesion is a 
mechanical impediment to the heart muscle in its work. The heart, however, 
possesses the faculty of adapting itself to this and thus maintaining an efficient 
circulation; that is, what is called compensation is established. This is brought 
about by an increase in the thickness of the muscular walls and, in some cases, 
also by an increase in the capacity of the cavity of one or more of the chambers 
of the heart, i.e. compensatory hypertrophy and compensatory dilatation 
respectively. It should be clearly understood that compensatory dilatation 
is different from .the dilatation which is the result of cardiac failure, i.e. 
secondary dilatation. 

• When compensation is such that the heart is fully up to the normal, 
there is what is termed complete compensation. Comparatively rarely is this 
the case, i.e. there is usually a diminution in the reserve force and, it may 
be, of the rest force of the heart ; and in any case such is apt to occur 
sooner or later. Thti is called ‘ decompensation,’ or failure or loss of 
compensation. Some, however, limit at least the latter term to cardiac 
failure of * moderate ’ or more severe degree (see p. 890). 

In the case of stenosis of a valve, as the process of narrowing of the orifice 
is usually slow, the muscular wall of the chamber immediately behind the 
orifice hypertrophies, which enables it to overcome the obstruction ; in other 
3i 
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words, compensatory hypertrophy takes place. If this is complete a 
normal amount of blood is propelled through the smaller valve aperture 
In the case of valvular incompetence, the cavity immediately behind tk» 
onfice has to accommodate the regurgitant stream of blood in addition to 
that which arrives in the normal manner, so that an increase in the capacity 
of the chamber is necessary, i.e. compensatory dilatation occurs. Again, 
a larger amount of blood than normal must be propelled with each systole of 
the chamber in order to make up for that which regurgitates, with resultant 
hypertrophy of the muscular wall, i.e. compensatory hypertrophy takes place. 
If this is complete, the circulation receives the normal supply of blood. 

The muscular power of a hypertrophied chamber tends to fail sooner or 
later, i.e. cardiac failure and secondary dilatation occur. In this event, there 
is a diminished blood supply in front of the orifice and an increase in the 




p JQ 20. Orthodiagram from a caso of aortic incompetence, of rheumatic origin, showing 

enlargement of the left ventricle. 


amount of blood behind it. A cavity dilated in this manner is plnccd at n 
disadvantage in contraction. In the case of a ventricle, there may be stretch 
ing of the mitral or tricuspid orifice, with relative or functional incompetence 

of either valve. . , , . , , . 

Passing to the consideration of the different valvular lesions : 

In aortic valvular disease, the strain falls on the left ventricle. In stenosi'. 
the chamber hypertrophies, it may be to a considerable degree. A normal, 
amount of blood may be propelled into the aorta. Cardinc failure and conse- 
quent dilatation of the left ventricle and, it may be, relative mitral incom- 
petence may supervene, in which event there may be the same subsequent 
events as in mitral disease. In aortic incompetence, there is both compensa- 
tory dilatation and hypertrophy of the left ventricle (Pig. 30) which mar 
be even very marked— the so-called cor bonnum — especially if there is also 
mitral incompetence. If compensation is complete, the latter is propor- 
tionate to the former. Secondary dilatation may supervene with, it may bo. 
relative or functional mitral incompetence and its subsequent events. 
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In mitral stenosis, the strain falls mainly on the left auricle and, still more 
so, on the right ventricle. The former chamber dilates and, to a certain 
extent, hypertrophies. The right ventricle hypertrophies, it may be .markedly 
so. The pressure in the pulmonary circulation is raised, there is apt to be 
chronic venous congestion and oedema of the lungs, and the pulmonary 
artery and its branches may become dilated and even atheromatous. Later, 
the right ventricle dilates, and relative or functional tricuspid incompetence, 
dilatation and hypertrophy of the right auricle, and systemic chronic venous 
congestion may supervene. Occasionally when the wall of the left auricle 
is diseased, that chamber dilates to aneurysmal proportions, extending to 
the right as far as the chest-wall. On X-ray examination, enlargement of 




Fio. 31. — Orthodiagram from a case of mitral stenosis, showing enlargement of the left 
auricle, which projects to the right, and enlargement of the pulmonary artery and 
infundibular part of the right ventricle on the left border of the heart. A., aorta ; 
P.A., pulmonary artery ; R.V., infundibular part of the right ventricle ; L.V., left 
ventricle ; L. A., left auricle ; R.A., right auricle. 


the left auricle, the pulmonary artery and the right ventricle can usually be 
made out. The left auricle projects backwards and to the right, and the 
infundibular part of the right ventricle and the pulmonary artery project 
above the left ventricle on the left border of the heart (Fig. 31). In oases 
in which auricular fibrillation with cardiac failure is present, the right auricle 
becomes increasingly enlarged (Fig. 32). In uncomplicated stenosis, the left 
ventricle does not hypertrophy ; indeed, the quantity of blood passing from 
the left auricle to the left ventricle may be less than normal, and the chamber 
may be rather atrophied. If, however, there is also mitral incompetence, 
there is compensatory left ventricular dilatation and hypertrophy. In mitral 
incompetence, according to the principles explained, compensatory dilatation 
and hypertrophy of the left auricle and of the left ventricle, and hypertrophy 
of the right ventricle take place. The pressure in the pulmonary circulation 
is raised . The subsequent events resemble those in mitral stenosis (see above) . 
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Lesions of the right side of the heart produce corresponding results to 
those of the left. In pulmonary stenosis, the right ventricle hypertrophic;, 
it may he in a marked degree, and later may dilate, and relative tricuspid 
incompetence may supervene. In pulmonary incompetence, compensator; 
dilatation and hypertrophy of the right ventricle occur, and it may l'c 
secondary dilatation and relative tricuspid incompetence. In tricuspid 
stenosis, there is dilatation and, to a certain extent, hypertrophy of the right 
auricle ; while in tricuspid incompetence, compensatory dilatation and 
hypertrophy of the right ventricle take place, and secondary dilatation mav 
occur. 

Valvular disease of the right side of the heart is apt to cause systemic 
venous congestion. 

Symptoms. See cardiac failure ; the different valvular diseases ; and 
syphilitic aortitis. 



p I0 32 Orthodiagram from a ceso of mitral Btenosia and auricular fibrillation with 

cardiao failure. 


Aortic Stenosis 

Aortic Btenosis may be absolute or relative. In absolute stenosis the 
orifice is less than its normal size, while in relative stenosis the size is normal, 
but dilatation of the aorta just above the valve is present. 

^Etiology. — Absolute stenosis is almost always the result of an antecedent 
attack of acute endocarditis, in which case there is usually incompetence, 
generally, at the most, of moderate degree, and not rarely the mitral valve 
is also affected ; or primary chronic degenerative endocarditis. The first i* 
the commonest cause in young adults, and the second in the elderly. 
It is rarely of congenital origin and, in the opinion of a few, due to 

^Relative stenosis due to general dilatation of the aorta just above tb* 
valve may be caused by atheroma or syphilis. . . , , 

Symptoms.— The symptoms are usually very delayed and, indeed, tLc 
condition may be latent all through life— even more than in the can so. 
mitral incompetence, but when they do occur they appear more rapidly 
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AORTIC STENOSIS 

They are those of aortic incompetence excepting that a sensation of beating 
or throbbing in the head or elsewhere is uncommon ; those of cerebral ansemia 
are, in my opinion, less frequent ; anaemia is rare ; pain and angina occur 
les3 often ; and sudden death is not so likely. 

In uncomplicated stenosis, the pulse may not show any appreciable 
abnormal features. If, however, of considerable or more degree, it is of 
smaller amplitude, the upstroke is gradual and oblique, and the pulse is 
well sustained. It may be anacrotic, or of the* bisferiens type. In the case 
of the former, the tidal wave may be more forcible than the percussion wave, 
and as a result the latter part appears merely as an indentation in a slow 
slaiiting upstroke, the apex of which is formed by the tidal wave. In the 
latter the tidal wave may be felt separately from the primary impact — 
that is to say, the summit is bifurcate, due to the predicrotic fall being followed 
by a rise equal to or above that of the percussion wave. The blood pressure 
tends to be rather subnormal, with the diastolic relatively high. When 
the lesion is due to primary chronic degenerative endocarditis, hypertension 
may be present ; and the vessel wall may be thickened and tortuous. Almost 
always there are physical signs of hypertrophy of the left ventricle (see 
p. 989), it- may be of considerable degree; and the out-thrust of the apex- 
beat may be even slower and longer than in the case of hypertrophy — a 
“ slow heave,” which is sustained. The area of cardiac impairment is corre- 
spondingly increased. 

There is a systolic murmur at the base, with its point of maximum intensity 
usually in the aortic area, generally rough but occasionally musical or blowing. 
The murmur is often loud and, indeed, cases have been recorded in whifeh 
it was heard even several feet away from the patient. The direction of selective 
conduction is upwards along the vessels of the neck, but if the murmur is loud 
it may be audible all over the front of the chest and even at the back, in which 
case it is most evident at the level of the fourth vertebra, close to the left 
border of the spinal column. There is usually a thrill. The second sound in 
the aortic area varies considerably in loudness, largely due to the nature of the 
lesion and the presence or absence of arterial disease. Thus, the fusion of the 
cusps may be such as not to allow the necessary apposition, so that the second 
sound is diminished or practically absent. In hypertension and atheroma, 
on the other hand, the sound is apt to be increased. 

Later, the physical signs of dilatation of the left ventricle (see p. 990) and, 
it may be, of dilatation of the aorta are sometimes also present. 

The physical signs of relative mitral incompetence may supervene. 

Diagnosis. — For the diagnosis of syphilitic aortitis, see pp. 1012, 1013. 

It should be understood that it is not justifiable to make a diagnosis of 
aortic stenosis from the mere presence of a systolic murmur over the aortic 
area, for such may be due to other causes (see pp. 958, 959). 

A diagnosis of absolute stenosis can readily be made when the char- 
acteristic pulse, evidence of left ventricular hypertrophy, an aortic systolic 
thrill and murmur, especially if the latter is loud and rough, with the direction 
of selective propagation upwards along the vessels of the neck, and a dimin- 
ished or absent second sound are present. When, however, only a few or 
one of these features are present, difficulty may easily arise. An anaorotic 
pulse is almost pathognomonic. A thrill may also be found in circumscribed 
aneurysm of the aorta. A systolic murmur with the direction of selective 
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propagation upwards along the vessels of the neck is, in the opinion of Mr* 
almost sufficient evidence. 

In relative stenosis, i.e. general dilatation (diffuse aneurysm) just above 
the valve, the murmur may sometimes be beard over the vessels of the neck 
But occasionally the area of impairment at the level of the second and third 
intercostal cartilages extends farther to the right than the normal limit, 
the second sound is generally accentuated and may also be ringing, and j? 
audible over a much wider area, there may be pulsation in the supra-iunnnbrial 
notch, while X-ray examination puts the matter beyond doubt. 

Among the conditions which should be excluded in considering the 
diagnosis of aortic stenosis are adventitious sounds described on pp. 958, 959, 
a systolic murmur propagated from another area (see p. 959), such as in 
patency of the interventricular septum or pulmonary stenosis in the opinion 
of some, mere roughness or stiffness of the aortic cusps; circumscribed 
aneurysm ; and pressure upon the aorta by a mediastinal tumour in 
which no definite pulsation can be detected. In a circumscribed aneurysm 
there may be a systolic murmur and thrill, but as a rule there is little difficulty 
in diagnosing it clinically, and an X-ray examination settles the question. 

Prognosis. — The prognosis of aortic stenosis depends mainly on the 
astiology, the degree of the lesion, whether it is stationary or progressive, and 
the condition of the myocardium, the aorta and the coronary arteries. Some 
authorities are of opinion that when the affection is due to antecedent acute 
endocarditis, the outlook is even more favourable than in mitral regurgitation. 
When it is the result of primary chronic endocarditis, the prognosis is less 
favourable, as the lesion is more likely to be progressive, and to be associated 
with chronic myocardial disease, and atheroma of the aorta and even of the 
coronary arteries. If Byphilis is responsible for the lesion, the outlook is 
much worse. 

Treatment. — Sec p. 979. 

Aortic Incompetekce 

^Etiology. — Aortic incompetence is more commonly found in middle or 
later life, and in males. There aTe three main causes : (I) A previous attack 
of acute endocarditis, in which case some degree of stenosis is not uncommon, 
and the mitral valve is often affected. This is the commonest cause of the 
condition in young adults. (2) Syphilitic mesaortitis. This usunily com- 
mences in middle life. The valvular incompetence may he due to the disease- 
process spreading to the cusps ; or to dilatation of the aortic ring relative 
incompetence ; or to both. (3) Primary chronic degenerative endocarditis, 
more particularly when the affection occurs in the elderly. . Relative in- 
competence is sometimes also the result of atheroma, persistent hyper- 
tension, and, in the opinion of some, rarely in severe anicmia. Aortic in- 
competence is the most frequent chronic valvular affection due to injury, 
and may follow sudden physical strain, causing a rupture of a valve-segment. 
The condition is rarely of congenital origin, a bicuspid valve being of more 
common occurrence than with supernumerary cusps. _ 

Symptoms. — The reader is also referred to Syphilitic Aortitis. 

In not a small proportion of cases the malady is latent for nmny yean*. 
When symptoms do occur they’ tend to do so less gradually than in the case 


AORTIC INCOMPETENCE 967 

of mitral disease unless in the latter there is associated auricular fibrillation. 
Shortness of breath is possibly lie most common symptom. The patient 
may complain of consciousness of the action of the heart, or of a sensation 
of beating or throbbing in the head, the neck, or elsewhere. Symptoms due 
to cerebral anaemia, including giddiness and faintness with change of posture, 
are relatively frequent, and probably more so than in any other form of heart 
disease. Not uncommonly the patient is pallid, and he may have an anxious 
expression ; later, when relative incompetence of the mitral valve has become 
established, the facies may resemble that which is characteristic of mitral 
cases. In some there is pronounced anaemia. Praecordial pain and angina 
pectoris occur more often than in mitral disease, especially if the coronary 
arteries are implicated. Left ventricular failure may develop (see p. 889). 



Fra. 33. — Sphygmogram from a case of aortio incompetence. 


Right-sided failure (see p. 889) may supervene, but cedema is less frequent 
than in mitral and chronic myocardial disease, and widespread oedema is 
relatively exceptional. 

Embolism and auricular fibrillation are less frequent than in mitral disease, 
while sudden death occurs more often than in any other form of valvular 
disease. 

In uncomplicated aortio incompetence, the typical pulse is very character- 
istic, and is called the collapsing, the water-hammer, or Corrigan’s pulse. 
Its character may be intensified by grasping the wrist and raising the arm 
above the head, and this method of examination should always be employed 
in suspected aortic regurgitation. The typical pulse is of great amplitude, 



Fra. 34. — Sphygmogram from a case of aortic stenosis and incompetence. The charac- 
teristic pulse of the latter condition is modified by the presence of stenosis. 


the upstroke is rajad and more vertical, and the fall is sudden. The tidal 
wave may be considerable, but is maintained only for a short period, the 
dicrotic notch falls low on the downstroke, while the dicrotic wave may be 
well marked, small, or altogether absent (Fig. 33). The artery is empty 
between the beats. The systolic blood pressure is variable but is usually 
increased, while the diastolic is diminished and may be very low, with re- 
sultant increase in the pulse-pressure, which may be great. The systolic 
blood pressure in the femoral artery is higher than in the brachial. When, in 
addition to incompetence, absolute stenosis is present, the characteristic 
pulse and blood pressure of the former will be modified by the latter condi- 
tion (Fig. 34) ; this is of great diagnostic importance. A characteristic 
feature of aortic incompetence is exaggerated pulsation of the arteries. This 
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may be especially noted in the carotid, temporal and brachial arteries, 
and may be evident in the abdominal aorta, in the suprasternal notch, and 
elsewhere. Increased pulsation of the retinal arteries is sometimes to lie 
noted with the ophthalmoscope. With light pressure of the stethoscope over 
the larger arteries, c.g. the femoral, the brachial and the carotid, a sharp 
clear sound during systole— the so-called pistol shot sound— may be audible, 
while with moderate pressure, a double murmur is sometimes to be noted- 
til e Duroziez’s sign. The phenomenon of the capillary pulse may be observed, 
and visible pulsation in the superficial veins, especially in the veins of the back 
of the hand, when hanging down, is rarely to be noted. In the opinion of 
some writers, pulsation over the upper part of the prrecordium, and in the 
second and third right intercostal apaoes, is occasionally to be noted, even 
in the absence of dilatation of the aorta. 

There is evidence of hypertrophy of the left ventricle (sec p. 989), which 
may even be very marked — the so-called cor bovimnn, especially if there is also 
mitral incompetence. A diastolic murmur is audible. It usually commences 
with the second sound, which it may replace or merely accompany, or 
sometimes immediately after it, and it generally continues during the 
greater part or the whole of diastole. Its point of maximum intensity is 
variable. While typically over the inner end of the second right intercostal 
cartilage, in the majority of cases it is elsewhere ; often over the sternum, 
usually anywhere between the level of the second rib to the fourth space, but 
occasionally somewhat below this ,* or, probably less frequently, along the 
left border of the sternum, from the level of the second to the fourth inter- 
costal spaces, but generally 7 in the third and fourth ; or rarely in the neigh- 
bourhood of the xiphisternum or the npex. The murmur is often heard over 
a wide area. Its selective propagation is downwards. It is diminuendo, and 
usually blowing but occasionally musical. There is occasionally a diastolic 
thrill, its point of maximum intensity being the same as that of the murmur. 
An aortic systolic murmur is often, if not usually, present, due either to 
dilatation of the aorta or to absolute stenosis. Not infrequently 7 a murmur 
during diastole is audible at or near the apex-beat (Austin Flint murmur), 
and in a certain proportion of these also a thrill. 

In relative incompetence, the second sound is usually* accentuated. 

For the results of X-ray 7 examination, sec p. 962 and Fig. 30, and pp. 
1013 and Fig. 36. 

Later, the physical signs of secondary dilatation of the left ventricle 
(sec p. 990) and, it may he, of relative mitral incompetence may be present. 

Diagnosis. — For the diagnosis of syphilitic aortitis sec pp. 10J2, 1013. 

There is little or no difficulty in recognising aortic incompetence in the 
great majority of cases. The character of the pulse nnd blood pressure, 
exaggerated pulsation of the arteries and the phenomenon of the capillary 
pulse, signs of hypertrophy 7 of the left ventricle, a diastolic murmur and, 
it may be, a thrill, presenting the features described, furnish a clinical 

f iicture with regard to the diagnosis of which there should be no mistake, 
t 13 to be noted that the arterial signs, in varying number, are sometimes 
met with in other conditions, for example, hyperthyroidism. In slight incom- 
petence, arterial signs mnv be absent, there may be little or no evidence of 
left ventricular hypertrophy, and a diastolic murmur may be difficult to 
hear and inconstant. It is, therefore, very advisable that auscultation should 
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be conducted under the quietest conditions possible, with the patient in 
various postures, and including during holding the breath after a full 
expiration. 

In relative incompetence there is evidence of the causal condition, the 
second sound is generally accentuated, and the result of X-ray examination is 
valuable. When in aortic incompetence there is also a systolic bruit, if such 
is due to stenosis, the characteristic pulse and blood pressure of the former 
will be modified by the latter condition. 

"When the point of maximum intensity of the murmur is in the pulmonary 
area the condition may be mistaken for pulmonary incompetence. In the 
latter, the affection is usually due to dilatation of the pulmonary artery 
(see p. 975), in which event there is evidence of the causal condition ; there 
is an absence of the characteristic arterial signs ; there is evidence of hyper- 
trophy of the right, and not of the left, ventricle ; generally the area of 
propagation of the murmur is less ; accentuation of the second sound is more 
frequently recognised; the results of X-ray and electrocardiographic ex- 
aminations differ from that of aortic incompetence ; and if cardiac failure is 
present, it iB principally right-sided. In addition, pulmonary incompetence 
is generally due to dilatation of the pulmonary artery, i.e. relative incom- 
petence, in which event there iB evidence of the causal condition. When 
in mitral stenosis there is a diastolic murmur in the pulmonary area, it may 
be difficult to determine whether this is indicative of slight aortic incom- 
petence or is a Graham Steell’s murmur, but it may be noted that the latter 
is relatively rare. In cases in whioh there is a diastolic bruit with its point of 
maximum intensity at or near the apex-beat, the differential diagnosis between 
aortic incompetence and mitral stenosis arises. This is discussed on p. 972. 
A venous hum in the neck transmitted downwards to over the sternum, 
even its lower part, a patent ductus arteriosus, and an arterio-venous aneurysm 
may be mistaken for aortic incompetence. In the case of each, there is a 
continuous murmur during systole and diastole, frequently with a systolic 
accentuation. The differential diagnosis is not difficult. 

When in addition to aortic incompetence there is stenosis, the character- 
istic pulse and blood pressure of the former will be modified by the latter 
condition (see Fig. 34). 

Prognosis. — The prognosis of aortic incompetence is usually Berious. 
Sudden death is more frequent than in any other form of chronic valvular 
disease, and may occur even when there are few or no indications of cardiac 
failure. 

In attempting to form an opinion, the setiology, the degree of the lesion, 
whether it is stationary or progressive, the condition of the myocardium, the 
aorta and the coronary arteries, and whether the patient is subject to syncopal 
attacks and attacks of angina pectoris should be considered. "When the 
lesion is the result of a previous attack of acute endocarditis, the prognosis 
is much more favourable than when due to other causes ; indeed, if there be 
no indications of cardiac failure, and if the character of the pulse, the pulse- 
pressure, and the size of the heart, exhibit little or no alteration, the patient 
may live to an advanced age. When it is due to primary chronic degenerative 
endocarditis, the prognosis is less favourable, as the lesion is more likely to 
be progressive, and to be associated with chronic myocardial disease and 
atheroma of the coronary arteries. If syphilis is responsible for the lesion, 
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the outlook is much worse. When aortic incompetence is the result of rupture 
of a cusp, the prognosis is still more grave, and a fatal termination niav 
rapidly supervene. As regards the degree of the lesion, the degree of modifica- 
tion of the pulse and of the blood pressure, and the size of the heart arc of 
special significance. Attacks of angina pectoris are generally of grave omen. 
Treatment. — Sec p. 979. 


Mitral Stenosis j 

JEtiology . — Mitral stenosis commences much more commonly in early j 
life, and is much more frequent in females than in males. In the grent majority 
of cases it is the result of an antecedent attack of acute endocarditis of rheu- j 
matic origin. Some are of opinion that it is always so. I do not share this 
view. It sometimes originates in adults as a result of primary chronic de- j 
generative endocarditis, not infrequently in association with chronic renal 
disease. In others the aetiology is obscure. 

Pathology. — In mitral stenosis the commonest type of lesion is for the 
cusps to be united by' their margins ; but it may be situated elsewhere, as, 
for example, at the level of the auriculo-ventricular ring. When the lesion 
consists of a union of the margins of the cusps, two well-marked types of 
stenosis may' result — (1) The ‘funnel-shaped mitral,’ which is more common 
in childhood ; and (2) the ‘ button-hole mitral,’ which is by far the more 
common in adults and persons of advanced years. In the former, the cusps 
are simply adherent and form a funnel-slmpcd membrane which projects 
downwards into the left ventricle, the wide mouth of the funnel being situated 
at the ring, and the smaller end being drawn down towards the apex of the 
heart, by shortening of the chord® tendinre and papillary muscles. In the 
case of button-hole stenosis, the cusps arc also shortened and form a diaphragm, 
perforated by’ a narrow slit-like aperture, which almost closes the orifice. 

A combined form, that is, a funnel having a narrow slit at its lower end 
instead of a circular aperture, has also been described. 

Symptoms. — Not infrequently for many years there may be only short- 
ness of breath on severe exertion. In other cases, subjective sy’inptoms, most 
commonly dyspnoea and next fatigue, occur on less exertion. In addition to 
shortness of* breath on effort, cough is relatively frequent; the patient is 
liable to such affections as bronchitis and broncho-pneumonia ; and haemo- 
ptysis is not uncommon. There may be physical signs of chronic venous 
congestion or oedema of the bases or over a wider area of the lungs. Itight- 
sided failure is apt to supervene. There may be a persistent dusky flush over 
the cheeks ; later, Avidity of the lips, checks, tips of the cars, and the finger 
nails ; and still later, clubbing of the fingers. Cerebral symptoms arc not 
uncommon. Paroxysmal dyspnoea and acute pulmonary oedema are rarely 
met with in mitral stenosis with sudden tachycardia. Angina pectoris is rare. 
Krnbolism is of much more frequent occurrence in mitral stenosis than in any 
other variety of valvular disease. Pressure on the left recurrent laryngeal 
nerve, resulting in paralysis of the vocal cord, is rarely met with. 

In uncomplicated mitral stenosis the following may be present. In a fair 
proportion of cases the pulse is Email, the upstroke being short and soon 
attaining its maximum, the pulse-wave is long, and dicrotism is absent. 
Sometimes the systolic blood pressure is rather subnormal, and the diastolic 
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may be rather raised, so that the pulse is full between the beats. The apex- 
beat may be in the normal position, or rather displaced to the left. It may 
be normal in character, or sudden and short, the latter being somewhat 
characteristic. There may be pulsation in the pulmonary area, synchronous 
with the apex-beat, due to enlargement of the pulmonary artery and the 
conus arteriosus. There may be evidence of enlargement of the left auricle 
(see p. 990), and physical signs of hypertrophy of the right ventricle 
(see pp. 989, 990). The first sound at the apex may be short and 
accentuated. The second sound in the pulmonary area is not infrequently 
accentuated and may be reduplicated. 

Examination for the characteristic murmur and thrill should be con- 
ducted with the patient in the upright position, and lying on his back, and 
especially on his left side, both before and after exertion, or the inhalation of 
amyl nitrite. The murmur has its point of maximum intensity at the apex or 
rather nearer the parasternal line. Its area is often very limited — which fact 
should be noted, for otherwise the lesion may not be recognised — but it may 
be fairly wide and occasionally even as high as the pulmonary artery. It is 
usually of a low pitch and rumbling character, but occasionally is of higher 
pitch and blowing. The murmur (or murmurs) may occur at any time (or 
times) during diastole, from shortly after the second sound, i.e. early in 
diastole, to right up to the next first sound, with which it is continuous. 
The portion (or portions) of this period occupied by the murmur (or murmurs) 
depends upon the velocity of the blood through the mitral orifice which in 
turn depends upon the cardiac rate and the degree of the stenosis. The more 
rapid the cardiac rate and consequent shortening of the diastolic period, the 
greater the rate of flow required for a given quantity of blood to pass through 
the mitral orifice ; and, in like maimer, the smaller the orifice. In normal 
rhythm, if the rate is slow there may be a short presystolic, or an early 
diastolic, which often diminishes in loudness, i.e. is diminuendo ; in moderate 
tachycardia, both may be present, with an interval between them ; while if 
the rate is rapid, even the whole of diastole may be occupied, with presystolic 
accentuation. It was formerly thought that a presystolic murmur was 
crescendo in character, but the results of careful auscultation together with 
phonocardiographic findings have proved this to be an auditory illusion. 
In auricular fibrillation, if the cardiac rate is slow, the murmur is short and 
occurs early in diastole. In moderate tachycardia, in the longer cycles it 
occupies part of diastole and in the shorter ones the whole of it. If the rate 
is rapid, the murmur may even fill the whole of diastole, without presystolic 
accentuation. The portion of the diastolic period occupied by the murmur 
(or murmurs), will, in like manner, depend upon the degree of the stenosis, 
whether slight, moderate, or severe. A thrill is often present. Its point of 
maximum intensity is the same as that of the murmur, but its area tends to 
be more limited. The portion (or portions) of the diastolic period is also 
the same. 

Sometimes there is a diastolic bruit, with its point of maximum intensity 
in the pulmonary area, due to relative incompetence of the pulmonary valve 
(see p. 976) ; it is called a Graham Steell’s murmur. If, as is usually the case, 
mitral incompetence is also present, the physical signs of both lesions will be 
evident. 

For the results of electrocardiographic examination, see p. 1011. 
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When cardiac failure occurs, there is evidence of secondary dilatation 
of the left auricle (see p. 990), and dilatation of the right ventricle and h 
may be relative tricuspid incompetence, and of dilatation of tie right muiri’ 
(see p. 990). 

The supervention of auricular fibrillation, with its usual consequences 
(see pp. 931, 932), is relatively frequent. Acute or subacute endocarditis U 
liable to occur. The fatal termination is usually the result of gradually 
increasing right-sided cardiac failure. Sudden death is rare. 

Diagnosis. — A diagnosis may be made from the characteristic physical 
signs. The results of X-ray and electro-cardiographic examinations (fee 
pp. 963 and 1041), especially the former, are also valuable. Inspecting 
the physical signs, the murmur and the thrill, particularly the former, are 
the most important. The latter should be distinguished from a mere vibration 
of the chest-wall which may be occasioned by a forcibly acting heart when the 
ribs are rigid. In the latter case, by separating the fingers and placing them 
in the intercostal spaces the osseous vibrations are not felt. A short and 
accentuated first sound at the apex and an accentuation of the pulmonary 
second sound are also frequently met with in excitation of the cardiac action 
than in mitral stenosis. Even in the absence of a murmur and thrill, a com- 
bination of a history of acute or subacute rheumatism, subjective symptoms 
on physical exertion, and, excluding excitation of the cardiac action, an apex- 
beat, first sound and pulmonary second sound of the character described 
should arouse suspicion. 

In cases in which there is a murmur during diastole with its point of 
maximum intensity at or near the apex-beat, the differential diagnosis between 
mitral stenosis and aortic incompetence may arise. In the latter the murmur 
commences with the second sound or immediately after it ; it is diminuendo ; 
there is never prcsystolic accentuation ; the murmur is usually blowing and of 
a higher pitch instead of rumbling and low pitch ; it is generally less localised ; 
and iB not louder on lying down. The first sound is not short and accentuated. 
In addition, the character of the pulse and blood pressure, whether there is 
exaggerated pulsation of the arteries and cnpillary pulsation, and whether 
there is evidence of hypertrophy of the left or right ventricle should be 
taken into consideration. It should be remembered that both lesions may 
be present at the same time. In this event, the characteristic pulse of aortic 
incompetence will be modified by the mitral stenosis. 

A murmur during diastole at or near the apex-beat may be due to wbnt is 
sometimes called relative or functional mitral stenosis the result of considerable 
dilatation of the left ventricle, such ns may occur in aortic incompetence, 
rheumatic myocarditis and hypertension ; in the case of aortic incompetence 
it is known as Austin Flint murmur. In contrast with organic mitral Btcnosis, 
the murmur is not so constant and, in my opinion, is less likely to be so loud 
or low-pitched and rumbling ; and a thrill is less common. In aortic incom- 
petence, a previous history of acute or subacute rheumatism is in favour of 
organic mitral stenosis. 

Prognosis.— Mitral stenosis ranks after aortic incompetence m gravity 
among the chronic valvular lesions, and the prognosis is much less favourable 
than fn the case of mitral incompetence. Thcro is apparently a tendency 
for mitral stenosis to be progressive, pulmonary complications are frequent, 
and embolism is relativelv frequent. When the lesion occurs in the early 
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years of life, physical and mental development are apt to be retarded, and 
the patient is liable to fresh attacks of rheumatic valvulitis. The prognosis 
depends upon, among other things, the degree of stenosis, which when con- 
siderable is almost invariably accompanied by incompetence. The super- 
vention of a diastolic murmur marks a downward grade. Sudden death is of 
rare occurrence, a fatal termination being usually the result of gradual cardiao 
failure, which in most cases is associated with the supervention of auricular 
fibrillation. 

Treatment. — See p. 979. 

Mitbal Incompetence 

Mitral regurgitation may be organic, or relative or functional. 

^Etiology. — When organic, by far the most common cause is a previous 
attack of acute endocarditis, but sometimes it is due to primary chronic 
endocarditis. Trauma and, in the opinion of some, syphilis are rare causes. 
In the case of the former, there is generally a rupture of a chorda tendinea or 
of a cusp. Relative incompetence is a somewhat common oause of mitral 
regurgitation. It may be due to chronic myocardial disease, hypertension, 
aortic valvular disease, chronic adhesive pericarditis, hyperthyroidism 
(already mentioned), acute infeotive diseases, toxsemias, the various forms of 
anaemia, and cardiac strain. 

Symptoms.— In organic mitral incompetence, occasionally there is an 
absence of subjective symptoms throughout the whole course. When 
symptoms are present, the clinical picture resembles that of mitral stenosis, 
but usually the degree of failure is less, and haemoptysis, embolism, and 
perhaps auricular fibrillation are less common. 

In uncomplicated cases, the pulse may exhibit some diminution in volume 
and the blood pressure may be rather subnormal. There are usually physical 
signs of hypertrophy of the left ventricle, and evidence of enlargement of the left 
auricle (see p. 990) and of hypertrophy of the right ventricle (see pp. 989, 990). 
There is a systolic murmur, with its point of maximum intensity at the apex- 
beat. It usually commences early in systole and occupies much of the 
remaining portion. It is generally blowing but occasionally is rough or 
musical. The louder the murmur the larger the area of propagation. If 
loud, it may be audible over a wide area of the left chest, including posteriorly. 
The direction of selective propagation is towards the axilla and the angle of 
the scapula. It is usually heard as far as the former. Occasionally there is a 
systolic thrill at the apex, generally not rough. The second sound in the 
pulmonary area may be accentuated and occasionally reduplicated. 

When cardiac failure supervenes, physical signs of secondary dilatation 
of the left ventricle (see p. 990) and, later, it may be of relative tricuspid 
incompetence may be present. 

Diagnosis. — As in the case of the other valvular areas, a systolic murmur 
audible over the apex of the heart is not necessarily indicative of mitral 
incompetence, for such may be due to other causes (see pp. 958, 959). 

The following are in favour of mitral incompetence, though not necessarily 
indicative of it : (1) Enlargement of the heart, and it may be hypertrophy — 
unless it pre-existed. (2) The relative constancy of the murmur, if of a harsh 
character, if audible over a large area, the direction of its selective propaga- 
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tion, and an absence of variation with the phase of respiration. (3) The 
existence of a thrill. (4) Accentuation of the second sound in the pulmonary 
area. (5) A history of rheumatism. 

In relative mitral incompetence, there is an absence of evidence of left 
ventricular hypertrophy — unless this pre-existed, and even of dilatation 
of the chamber when the incompetence is the result of dilatation of the 
valvular ring; the murmur usually presents some of the characteristic 
features described under Functional Systolic Murmurs (see p. 959) ; and there 
is often no accentuation of the pulmonary second sound. The opposite is 
in favour of organic mitral incompetence, as is also a history of rheumatism 
and the presence of mitral stenosis. 

Among the conditions which should be excluded in considering the 
diagnosis of organic mitral incompetence are adventitious sounds described 
on pp. 958, 959 and a systolic murmur propagated from another area, especi- 
ally' the tricuspid. The same apply regarding relative incompetence except 
that in the case of functional murmurs only those not due to relative incom- 
petence of a valve have to be excluded. 

Prognosis. — The prognosis of mitral incompetence is more favourable 
than that of aortic stenosis or incompetence, or mitral stenosis. If the lesion 
be slight and the conditions of life favourable, the individual may even live 
to the normal span of life without experiencing much, if any, inconvenience. 
When, on the other hand, the lesion is severe, ns indicated by marked cardiac 
enlargement, and more especially when symptoms of cardiac failure are 
present, the patient may live only for a few years. It should be remembered, 
however, that even when considerable or marked cnrdiac failure exists, if 
rest and other suitable therapeutic measures be adopted, the patient may 
improve fer a considerable time. In attempting a prognosis, we should 
note, among other things, the pulse-rate, the degree of displacement of the 
right margin of cardiac impairment, and the existence or otherwise of any 
indications of venous stasis. 

With regard to the prognosis of mitral regurgitation, due to rclatht 
incompetence, this depends upon the cause. 

Treatment. — Sec p. 979. 

Pulmonary Strxosis 

Pulmonary stenosis may be due to a lesion of the cusps, or of the conus 
nrtcriosus. 

Aitiology. — The disease is almost invariably congenital ; indeed, it is 
perhaps the most common congenital cardiac affection. When it occurs ns 
an acquired condition, it may be due to acute simple or septic endocarditis, 
while in some cases the aetiology is obscure. 

Symptoms. — The symptoms of the congenital form of the disease will be 
discussed under Congenital Heart Disease. In the acquired form, in the 
opinion of some, the degree of dyspnoea is usually not severe, and there b 
little tendency to cyanosis, clubbing of the fingers, and systemic venou.' 
stasis ; but perhaps this depends upon the degree of obstruction, and in 
any case it does not apply in the later stages. 

There are physical signs of hypertrophy of the right ventricle (see p£ 
9S9, 990). When the lesion is of congenital origin and affects the valve it«a 
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(see p. 1006), the degree of hypertrophy is usually considerable and it may be 
even great, but when the region of the infundibulum instead of the valve is 
implicated there is not much enlargement. There is a systolic murmur, 
generally rough and often loud, with its point of maximum intensity in the 
second intercostal space just to the left of the sternum, or, when the lesion 
affects the region of the infundibulum, at the level of the third interspace. 
Its direction of selective propagation is upwards and outwards towards the 
left clavicle. The murmur is not audible over the vessels of the- neck but is 
sometimes heard in the interscapular region. There is usually a systolic 
thrill, as a rule rough. The pulmonary second sound is generally diminished 
or practically absent. 

For the results of electrocardiographic examination, see p. 1042. 

Diagnosis. — It is to be noted that a systolic murmur in the second or 
third intercostal space, or both, just to the left of.the sternum is perhaps the 
most common of all murmurs and certainly so in the recumbent posture, 
and in a considerable majority of cases is of no significance. Such may be due 
to a variety of causes (see p. 958). 

A diagnosis of pulmonary stenosis can be made from the signs described. 
As regards the congenital variety, the reader is also referred to pp. 1006, 1007. 

Among the conditions which should be excluded in considering the 
diagnosis of pulmonary stenosis are adventitious sounds described on pp. 
958, 959 ; a systolic murmur propagated from another area (see p. 959), Buch 
as in aortic stenosis (see p. 965), and in patency of the interventricular septum 
(see p. 1006), or from the apex ; and pathological dilatation of the pulmonary 
artery. In aortic stenosis, the character of the murmur and of the thrill and, 
in the absence of dilatation of the vessel, of the second sound resemble those 
in pulmonary stenosis, but in the latter the character of the pulse differs ; 
there is evidence of hypertrophy of the right and not the left ventricle ; the 
murmur is not audible over the vessels of the neck ; and the electrocardio- 
gram indicates right- and not left-sided preponderance. In pathological 
dilatation of the pulmonary artery, there is evidence of the causal condition, 
the pulmonary second sound is accentuated, and occasionally a diastolic 
murmur is present. 

Prognosis and Treatment. — See Gongenital Heart Disease. 


Pulmonary Incompetence 

Pulmonary incompetence is the rarest of all valvular diseases. 

^Etiology. — The morbid affection may be the result of antecedent acute 
endocarditis. It is, however, generally due to dilatation of the pulmonary 
artery, i.e. relative incompetence. This may occur in conditions which 
cause increased pressure in the pulmonary circulation, such as chronic 
mitral disease, especially stenosis, pulmonary fibrosis, and emphysema. 
The lesion is rarely of congenital origin. 

Symptoms. — These depend upon the causal and any associated con- 
ditions, and are difficult to assess. They are principally those of right- 
sided failure (see p. 889). Haemoptysis and epistaxis are occasionally met 
with. 

There is evidence of hypertrophy of the right ventricle (see pp. 989, 
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990). There is a diastolic murmur, presenting the same character as that of 
aortic incompetence, with its point of maximum intensity in the pulraonarv 
area, sometimes audible over a considerable area, with a direction of propa- 
gation downwards towards the lower end of the sternum, and occasionally a 
thrill. When relative incompetence is due to mitral stenosis the murmur i» 
known as the Graham Steele murmur. 

In relative incompetence, the pulmonary second sound is usually accentu- 
ated and this may sometimes be recognised, and there is evidence of the 
causal condition. 

The physical signs of tricuspid incompetence may supervene. 

Diagnosis. — The diagnosis of pulmonary incompetence is frequently n 
matter of considerable difficulty. The lesion with which it is most likely 
to be confounded is aortic incompetence, because the point of maximum 
intensity of the murmur of the latter is often along the left border of the 
sternum from the level of the second to the fourth intercostal spaces. The 
differential diagnosis between these two conditions has been discussed on 
pp. 969. The physical signs of pulmonary incompetence and patent 
ductus arteriosus resemble each other ; in the case o'f the fatter the murmur 
occupies both systole and diastole. 

In relative incompetence there is evidence of the causal condition. 

Prognosis. — When due to organic disease and when unaccompanied by 
any other valvular lesion, the prognosis in pulmonary incompetence may not 
be unfavourable ; instances, indeed, have been recorded in which life hns 
been prolonged almost to the normal span. In relative incompetence, on the 
other hand, the prognosis is usually very serious. Death in cither caso may 
result from right-sided cardiac failure, bronchitis or broncho-pneumonia, or 
pulmonary tuberculosis. 


Tricuspid Stenosis 

/Etiology. — This is similar to that of mitral stenosis. The affection 
commences much more commonly in early' life, and is much more frequent 
in females than in males. In the great majority of cases it is the result of 
an antecedent attack of acute endocarditis of rheumatic origin. There is 
usually also mitral stenosis, and not infrequently, in addition, aortic valvular 
disease. The lesion is rarely' of congenital origin. 

Symptoms. — Cyanosis and shortness of breath on exertion arc the chief 
symptoms. There may' be coldness of the extremities. Systemic chronic 
venous congestion is prone to occur. There is often visible distension nnil 
it may' be also pulsntion of the jugular veins. The clinical features may 
resemble those of chronic constrictive pericarditis (see p. 996). 

The apex-bont may' be displaced to the left. There ore physical signs of 
enlargement, of the right auricle (see p. 990). Radioscopy may also reveal 
enlargement and pulsation in the region of the superior vena cava and com- 
paratively clear pulmonary fields. There is a murmur (or murmurs), pre- 
senting the same character as that of mitral stenosis (sec p. 971), with its 
point of maximum intensity over the lower end of the sternum and adjacent 
extremities of (he fourth, fifth and sixth left costal cartilages. It is usually 
limited in extent but occasionally propagated to the right. There is al*o 
frequent lv a thrill. The first sound in the tricuspid area may be short and 
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accentuated. The electrocardiogram generally shows right-sided preponder- 
ance and there maybe also indications of auricular hypertrophy (see pp. 1037, 
1038). There are usually physical signs of some other land of chronic 
valvular disease (see /Etiology). 

Auricular fibrillation may supervene, in which event pulsation of the 
liver is of the ventricular type. 

Diagnosis. — As tricuspid stenosis is generally associated with mitral 
stenosis, in a considerable proportion of cases the lesion is overlooked. 

The lesion should be diagnosed from mitral stenosis, chronic constrictive 
pericarditis, and aortic incompetence. The first is often a matter of great 
difficulty. The following is in favour of tricuspid stenosis : the early appear- 
ance of marked cyanosis and dropsy ; evidence of enlargement of the right 
auricle; a murmur with its point of maximum intensity strictly in the 
tricuspid area ; and Mackenzie was of opinion that when pulsation of the 
liver is of the auricular type tricuspid stenosis in all probability exists, but 
this is very doubtful. If both tricuspid stenosis and mitral stenosis are N 
present, two murmurs with separate points of maximum intensity, or a 
murmur with its point of maximum intensity midway between the tricuspid 
and mitral areas, may sometimes be detected. In chronic constrictive peri- 
carditis, there is absence of physical signs of chronic valvular disease, the 
heart is usually smaller, and the results of X-ray examination differ. 

Prognosis. — The prognosis in this affection is by no means easy. The 
question largely depends upon whether mitral stenosis also exists, and if so, 
in what degree. When both lesions are present, the prognosis iB usually 
very unfavourable. 

Treatment. — See p. 979. 

* Tricuspid Incompetence 

/Etiology. — It should be noted that the reflux of a certain amount of 
blood through the tricuspid orifice may occur under physiological conditions. 
In severe muscular exertion, for example, in which the intracardiac pressure 
on the right side of the heart is excessive, a natural function of the tricuspid 
valve is to provide for a certain amount of regurgitation, and thus 
afford relief to the temporary embarrassment due to distension of the right 
ventricle. 

Pathological tricuspid incompetence is rarely congenital, and when it 
is, the condition is usually associated with pulmonary stenosis. Apart from 
those of congenital origin, there are two classes of cases : (1) Those in which 
the incompetence of the valve is primary ; that is, due to a lesion of the cusps 
themselves — a rare condition; and (2) cases of relative incompetence, in 
which the cusps are normal. The latter constitute the great majority of 
cases. 

With regard to the first group, the lesion may be the result of a previous 
attack of acute endocarditis, in which oase there is generally tricuspid 
stenosis, and it may also be mitral or aortic valvular disease. 

Relative incompetence is always consequent on conditions which cause 
increased pressure in the pulmonary circulation — such as chronic mitral 
disease, especially stenosis, pulmonary fibrosis and emphysema — pulmonary 
stenosis and incompetence, chronic myocardial disease, chronic adhesive 
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pericarditis, coronary occlusion, acute infective diseases, toxromins, tie 
various forms of anmmia, and cardiac strain. 

Symptoms. — These depend upon the causal and any associated conditions, 
and the degree of the regurgitation. If the first two are favourable and the 
third is slight, the condition may be latent. Otherwise, shortness of breath on 
exertion and cyanosis arc the principal symptoms. Systemic chronic venous 
congestion is apt to supervene. 

In organic tricuspid incompetence, there may be physical signs of enlarge- 
ment of the right ventricle and it may also be of the right auricle (see pp. 
989, 990). There is usually a systolic murmur, presenting the same 
character as that of mitral incompetence, with its point of maximum intensity 
in the tricuspid area. Its area is generally small, but sometimes the murmur 
is conducted to the right and now and then is audible at the nnglc of the 
right scapula. Occasionally there is a systolic thrill, usually not rough. 
In the absence of a mitral or a pulmonary lesion, the pulmonary second sound 
is diminished. There may be visible distension and it may be also pulsation 
of the jugular veins. If the vein is emptied from below by means of the 
finger and its upper extremity kept closed by pressure, it rapidly fills from 
below. The pulsation is usually of the ventricular, but occasionally of the 
auricular, type. The liver may be enlarged and may also be pulsating, the 
pulsation being systolic in time — unless tricuspid stenosis co-exists. 

There are generally physical signs of some other variety of chronic 
valvular disease (see /Etiology). 

Diagnosis. — Tricuspid incompetence is very frequently overlooked 
because in the great majority of cases there arc signs of a causal or associated 
affection. On the other hand, it should be noted thnt, as in the case of the 
other valvular areas, a systolic murmur in the tricuspid area is not necessarily 
indicative of tricuspid incompetence, for such may be due to other causes 
(sec pp. 958, 959). 

A correct diagnosis may be made by a consideration of the clinical features 
described. In relative incompetence, there is absence of evidence of right 
ventricular hypertrophy — unless this pre-existed, and even of dilatation of the 
chamber when the incompetence is the result of dilatation of the valvular 
ring ; and the murmur usually presents some of the characteristic features 
described under Functional Systolic Murmurs (see p. 959). 

Among the conditions which should be excluded in considering the 
diagnosis of tricuspid incompetence nre adventitious sounds described on 
pp. 958, 959 and a systolic murmur propagated from another area, especially 
the mitral. 

Prognosis. — The prognosis of tricuspid incompetence depends upon the 
cause and associated condition. When the affection is due to orgnnic disease, 
the outlook is serious. With regard to relative tricuspid incompetence, when 
this is the result of left-sided valvular disease it is usually serious ; it may be 
the precursor of a fatal termination in the near future. When, on the other 
hand, it is due to chronic pulmonary affections, acute febrile affections or 
mmnia, the prognosis may be good. 

Treatment. — See below. 
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Treatment in Chronic Valvular Disease 

The aetiology should be reviewed. In this connection, the treatment of 
syphilitic aortitis is described on pp. 1004, 1015. 

Explicit and detailed instructions with regard to his manner of life should 
invariably be given to the patient. The importance of always living within 
the limits of the heart’s strength should be emphasised (see p. 896). 
As already mentioned, I am of opinion that in aortic incompetence the more 
strenuous forms of physical exertion should be avoided. 

In children and young adults, preventive should be adopted against 
recurrent attacks of acute endocarditis ; in all cases of chronic valvular 
disease the question of focal sepsis should receive attention, with the object 
of diminishing the risk of septic endocarditis ; and, particularly in mitral 
stenosis, special care should be taken to avoid respiratory affections. 

The various measures which may be applicable to any form of heart 
disease, described on pp. 895-910, should be considered in detail. 

Surgical treatment in the form of valvulotomy, both by the auricular and 
ventricular routes, has been performed in a number of cases of mitral stenosis, 
with the object of enlarging the orifice. This procedure is contra-indicated. 
The mortality is high. Again, the change from mitral stenosis to incompetence 
is of doubtful value. 

Frederick W. Price. 


DISEASES OF THE MYOCARDIUM 

Affections of the myocardium are of profound importance. It has been 
pointed out that valvular defects, disturbances of the cardiac mechanism, 
e.g. auricular fibrillation, and diseased conditions of the blood vessels should 
be regarded from the point of view of their relation to the myocardium, as 
well as specific affections in themselves. It has also been noticed that, along 
with valvular lesions, coincident changes in the cardiac musculature, the 
aorta, or coronary arteries are, as a rule, present. We are, however, now 
concerned with affections of the myocardium occurring independently of 
valvular disease. 


MYOCARDITIS 

The varieties which may be met with are: (1) Acute (a) simple and 
(6) suppurative ; (2) chronic ; and (3) tuberculous myocarditis. 

Suppurative myocarditis is of uncommon occurrence. It may be due to 
direct extension in infective endocarditis or to pyaemia. In this condition 
large abscesses in the myocardium are rare ; they may perforate into the 
ventricle or pericardium. Minute abscesses, on the other hand, generally at 
the base of the left ventricle, are not rare. Chronic myocarditis or chronic 
interstitial myocarditis will be discussed under fibrosis of the myocardium. 
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Tuberculous myocarditis is almost always the result of extension from a 
tuberculous pericarditis. It usually takes the form of miliarv tubercles. 


ACUTE SIMPLE MYOCARDITIS 

Strictly sneaking, by this term is meant acute inflammation of the heart- 
muscle, but it is generally employed to include also morbid chnnges of a 
degenerative nature and I shall use the term in this sense. 

Aitiology. — Acute simple myocarditis is most common in childhood 
and adolescence. Acute and subacute rheumatism, in one of its forms (sec 
p. 945), accounts for the majority of cases. It may also be caused by diph- 
theria, influenza, acute pneumonia, small-pox, typhoid fever, malaria, and 
some other acute infections, including possibly mumps. Some degree of 
myocarditis is present in at least most cases of endocarditis and pericarditis. 

Pathology. — Unless associated with endocarditis or pericarditis, the 
morbid changes are focal in character. In some cases, especially in diphtheria, 
there is granular, hyaline and fatty degeneration followed by necrosis of the 
muscle-fibres, due to the direct action of the toxin, with cellular infiltration 
around. In others, particularly in rheumatism, the interstitial connective 
tissue exhibits cellular infiltration, but there is also degeneration of the 
muscle-fibres. Some writers recognise two forms of myocarditis — the par- 
enchymatous and the interstitial ; in most cases, however, both the parenchyma 
and interstitial tissue are affected. In rheumatic myocarditis what arc called 
Aschoff’s nodes, described on p. 317, are often to be found, and, in the opinion 
of many, arc pathognomonic of the rheumatic infection. Later, they become 
converted into fibrous tissue. 

Dilatation of one or more chambers of the heart supervenes. 

Acute simple myocarditis may be followed by — (1) complete resolution 
in which no permanent changes supervene ; or (2) the formation of fibrous 
tissue, more or less diffuse, which tends to contract as life advances. The 
latter condition is known as fibrosis of the myocardium (sec p. 983). 

Symptoms. — In the first place, the reader is referred to the remarks 
on p. 915. 

The clinical picture of acute myocarditis exhibits groat variation as 
regards severity in different cases. On the one hand it may be indefinite 
and in rare instances the condition may even remain latent throughout 
its whole course, while on the other it may amount to a very serious or 
even grave illness. 

The onset may be insidious, or there may be a definite chnngc in the 
clinical picture of the causative disease. If pyrexia be already present, 
there may be a further rise of temperature, or if there has been no pre- 
existing pyrexia it may develop ; it may be signalised by a rigor. The 
patient may complain of shortness of breath, palpitation, pnecordial dis- 
comfort or pain. Not infrequently vomiting occurs, and indeed may be 
the first symptom. Cardiac failure, usually both-sided, may occasionally 
be of very severe degree. In some acute infective diseases, particularly 
diphtheria’ (see pp. 102, 101,) there may also be acute peripheral circulatory 
failure. 

The pulse is generally increased in frequency, but even bradycardia may 
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very occasionally be present. It is feeble and soft. The blood pressure 
is usually diminished. In some cases there are extrasystoles (Fig. 35), or 
partial heart-block, or auricular fibrillation, or complete heart-block, or 
bundle-branch block, the second being most common and the fourth and fifth 
exceptional. There is usually dilatation of the heart, generally both-sided 
(see p. 889). In severe cardiac and peripheral circulatory failure the dilatation 
may be considerable and rapid, even early in the disease. If there is consider- 
able dilatation of the left ventricle, there may be a soft diastolic murmur in the 
mitral area — the so-called relative or functional mitral stenosis (see p. 973). 
The second sound in the pulmonary area is sometimes accentuated and 
occasionally reduplicated. 

A moderate leucocytosis and also a slight or moderate secondary anaemia 
may be present. 

In some acute infective diseases, e.g. diphtheria and acute pneumonia, 
especially the first, there may be both cardiac and peripheral circulatory 
failure. 


mnmn T TTHTnn r mtnnnn ' m r m rm nrunnurnwinnmriiTi 



Fra. 35. — Tracing of the radial pulse, from a ehild suffering from croupous pneumonia, 
ahowing extra-systoles. Note the slight pulsus altemans following the extra-systoles. 


Diagnosis. — The diagnosis of acute simple myocarditis is often exceed- 
ingly difficult. The recognition of a mild form occurring during or after 
the febrile stage of any acute infective disease may be arrived at from' a 
consideration of the symptoms already enumerated. The presence of severe 
myocarditis may be presumed when there are indications of severe cardiac 
failure and it may also be severe peripheral circulatory failure coming on 
rapidly during the course of an acute infective disease, and out of proportion 
to the severity of the latter, an increase of cardiac impairment being perhaps 
especially significant. The occurrence of auriculo-ventricular block during 
the course of an acute infective disease is indicative of myocardial involve- 
ment, and auricular fibrillation and extra-systoles are suspicious. 

It may be necessary in any given caso to differentiate acute myocarditis 
from acute endocarditis, and this is often a matter of extreme difficulty, 
for it should be remembered that both conditions may co-exist, and a mitral 
systolic murmur may be due to either (see also p. 948). 

Prognosis. — This exhibits great variation. In the milder forms, recovery 
is the rule if early and adequate measures be adopted. The prognosis of the 
very severe forms is very grave, the mortality being high ; the course of the 
disease is rapid, a fatal termination occurring usually within a week, and in 
some cases even within 24 hours, although life may be prolonged for several 
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weeks. Sudden death is particularly prone to occur in diphtherial myocarditis, 
and may take place even when the patient is considered convalescent. Among 
the symptoms of bad omen are marked pallor, restlessness, syncopal attacks, 
vomiting, a greatly accelerated pulse of- low tension, bradycardia, and a modifi- 
cation of the heart-sounds resembling the fcetal type. As already noted, acute 
myocarditis may be followed by resolution, or by fibrosis of the myocardium. 

Treatment. — This is of great importance. 

The treatment of the causative disease should be adopted. 

If the condition is at all severe, the measures regarding rest described under 
acute simple endocarditis (see pp. 9-18, 919) arc applicable, excepting that the 
period of convalescence is not so long. Otherwise the reader is referred to 
the various therapeutic measures, including for peripheral circulatory failure, 
described on pp. 895-910. 

For acute myocarditis in diphtheria, see also p. 111. 

DISEASES OF THE CORONARY ARTERIES 

Before dealing with the various forms of chronic myocardial disease, it 
may be advisable to make some observations regarding diseases of the 
coronary arteries, as they bear an important causal relation to some of 
them, coronary disease being usually accompanied by morbid changes in the 
cardiac musculature. 

Syphilitic mesaortitis and atheroma of the ascending aorta may give 
rise to narrowing or complete occlusion of the orifice of one or both of the 
coronary arteries. Atheroma aud, in the opinion of some, rarely syphilitic 
arteritis may affect one or both of the coronary arteries themselves, and 
result in narrowing or complete occlusion. 

If the orifice of one of the coronary arteries be completely aud abruptly 
closed, duo to either of the causes mentioned, sudden death occurs. In those 
cases in which occlusion is only partial, or is gradual, atrophy of the muscle- 
cells with secondary fibrosis, i.e. ischcemic fibrosis of the myocardium, or, 
less frequently, fatty degeneration, or both, usually ensues. 

If one of the larger coronary arteries be completely and abruptly closed as 
the result of either of the causes mentioned, either infarction or sudden death 
results ; while if the occlusion is only partial or gradual, ischaemic fibrosis, or 
fatty degeneration, or both, generally follow. If one of the smaller coronary 
arteries be completely and abruptly closed, infarction occurs ; while if the 
occlusion is only partial or gradual, ischaemic fibrosis or fatty degeneration 
commonly ensues. 

Complete occlusion of the orifice or lumen of a coronary artery the result of 
atheroma is in the great majority of cases sudden and due to thrombosis. It 
is to be noted, however, that thrombosis docs not necessarily give rise to 
occlusion, for the clot may not completely fill the lumen of the vessel. Com- 
plete occlusion in atheroma is sometimes the result of progressive narrowing 
of the lumen of the vessel caused by the disease-process itself, in which event 
the occlusion .may or may not be completed by thrombosis. Complete and 
sudden occlusion is also rarely caused by embolism. 

From the foregoing it will be seen that coronary occlusion and thrombosis 
are not synonymous terms, and this should be noted. 

The causes of atheroma are described on pp. 1072, 1073. The significance 
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of long-continued excessive physical exertion as a cause of atheroma of the 
coronary arteries is referred to on p. 915. I am also of opinion that mental 
and emotional stress or strain are undoubted causes. 

In conclusion, it is to be observed that while pain of cardiac origin is 
especially apt to occur in coronary disease, the latter is frequently present 
without the former. 

CHRONIC MYOCARDIAL DISEASE 

Of the various forms of chronic myocardial disease with which we have 
to deal, the most common are fibrosis of the myocardium, fatty degeneration, 
and fatty infiltration. Two or even three may co-exist." 


FIBROSIS OF THE MYOCARDIUM 

Synonyms. — Chronic Myocarditis ; Chronic Interstitial Myocarditis. 

By fibrosis of the myocardium is meant an increase of the interstitial tissue 
of the muscular wall, the muscle-fibres being more or less replaced by fibrous 
tissue, which consequently contracts, and those which remain generally exhibit 
a varying degree of degeneration. The term chronic myocarditis connotes a 
productive or formative inflammatory process. Fibrosis of the myocardium is, 
however, frequently the result of other causes, for example, secondary to 
atrophy of the muscle-cells which may occur in disease of the coronary 
arteries, i.e. ischaemic fibrosis (see p. 982), and in the past chronic myocarditis 
has often been erroneously used to include such. It is better not to employ 
this term, and to use only that of fibrosis of the myocardium. 

Aitiology. — Fibrosis of the myocardium is more common in late middle 
or elderly life, and in males. The condition may be a sequel to acute myo- 
carditis. It may be due to an extension from the valves in chronic endo- 
carditis, which is of common occurrence. Local fibrosis may be secondary 
to acute endocarditis or pericarditis. Fibrosis may be caused by syphilis. 
In such cases it may be the result of a diffuse primary chronic inflammation ; 
or of coronary disease (see p. 1066) ; or, rarely, of gummata. There is a 
diversity of opinion as to the frequency of the first. Some believe it is very 
common. The general consensus of opinion, however, with which I agree, is 
that it is of infrequent occurrence, and that the fibrosis is usually of ischsemic 
origin. Atheroma of the coronary arteries is one of the most common causes 
of fibrosis, in which case there may be co-existing fatty degeneration. The 
condition is occasionally due to chronic venous congestion of the myocardium, 
the result of chronic valvular disease or of chronic pulmonary disease, or to an 
old infarct. Not rarely it is impossible to determine the cause. In this con- 
nection, I am of opinion that it is at least possible that the same causes which 
produce atheroma, mentioned on page 1072, 1073 may give rise to fibrosis of 
the myocardium, independent of coronary disease. 

Pathology. — The morbid affection may be general or local in its distribu- 
tion, the latter being usually due to coronary disease. When the affection 
follows acute myocarditis, a more or less diffuse fibrosis, usually most marked 
beneath the pericardium and endocardium, is found. In both forms the 
auricles are little, if at all, affected, and the left side of the heart is much 
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more commonly affected than the right, especially in the neighbourhood of 
the apes and the lower part of the interventricular septum. When the 
condition is the result of chronic venous congestion, however, it is more 
in evidence on the right side of the heart. There is an increase in the thick- 
ness of the cardiac wall — the so-called false hypertrophy — and ultimately 
dilatation occurs. White masses of fibrous tissue, varying in size from that 
of a pea to a five-shilling piece or even larger, and irregular in shape, arc to 
be observed replacing portions of the cardiac wall or interventricular septum. 
"When the condition has continued for some time and the increase of fibrous 
tissue is extreme, the affected muscle-fibres may be entirely replaced by dense 
scar-like tissue. 

See also pathology of causative condition. 

Symptoms. — The reader is referred to the chapter on Cardiac Failure. 

The clinical picture varies considerably in different cases. In rare 
instances, the disease is latent until a fatal termination occurs. In most of 
these cases, however, there had been symptoms on physical exertion for 
which the patient neglected to sock medical advice, or had not noticed ; and 
also there would have been abnormal findings on clinical or instrumental 
examination. 

The most common symptoms are shortness of breath and fatigue ; less 
frequently discomfort or pain and palpitation ; and occasionally there is 
Blight cyanosis of tho face ; in each case referred to exertion. When the 
morbid affection is due to coronary disease, pain is apt to be tho dominant 
subjective symptom. As n rule, sooner or later, these symptoms become 
more easily induced, and others supervene, in each case generally graduaf/r. 
Usually the failure is both right- and left-sided (sec p. 889) with, it 
may be, one predominating. While the congestive type of failure is 
much more common, symptoms of cerebral encomia and angina pectoris 
are not infrequent, and Adaras-Stokes syndrome is occasionally met with. 
Ultimately there may be indications of severe, or even extreme, failure. 

The pulse may be increased in frequency, or occasionally there may even 
be bradycardia. Its character varies considerably : it is usually fuller than 
normal, with increased pressure, although the latter is not pronounced unless 
there is co-existing hypertension or chronic renal disease. The apex-beat is 
usually displaced downwards and to the left, its area and force arc sometimes 
increased, the area, however, being proportionately greater and tho force 
relatively less than in pure hypertrophy. The area of cardiac impairment is 
generally increased in all directions. The first sound at the apex is often 
prolonged and mufllcd, while at the base it is occasionally diminished and 
may be scarcely audible or even absent. There is often, if not usually, heart- 
block, generally one of the threo degrees of the auriculo-vcntricular variety, 
but it may be bundle-branch or arborization block ; or auricular fibrillation 
may supervene. A mitral, and less frequently a tricuspid, systolic murmur 
mav be present. 

If there is hypertension, see pp. 1100, 1101. Not infrequently thcro arc 
indications of general atheroma. 

Diagnosis. — It is probable tlmt chronic myocardial diseaso is over- 
looked more frequently than any other cardiac morbid affection. The two 
chief reasons for this, in my opinion, are a failure to obtain an accurate history 
regarding subjective symptoms on physical exertion and to detect enlarge 
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mcnt of tlie heart, the latter especially in cases in which the apex-beat is 
either faint or absent. As regards the first, careful inquiry should be made 
as to whether the patient experiences any cardiac symptoms on physical 
exertion which formerly he was able to do (see p. 884-). Respecting 
the second, while I do not share the view that percussion, provided this is 
performed with competence, is of little or no value, naturally examination 
by the X-rays is of first importance. A combination of the existence of 
subjective symptoms on physical exertion and, it may be, of objective signs 
of cardiac failure together with enlargement of the heart and, it may be, 
modification of the character of the pulse, of the cardiac sounds and rhythm, 
and of the blood pressure, in the absence of other causes, is of especial value. 
An X-ray examination may also reveal co-existing atheroma of the aorta. 
An examination by the electro-cardiograph may be of supreme value. If 
there is auriculo-ventricular block, bundle-branch block, or intraventricular 
block, if persistent, the presence of chronic myocardial disease may be 
assumed. An electro-cardiogram may also reveal associated coronary disease. 
The differential diagnosis between fibrosis of the myocardium and fatty 
degeneration is described on p. 986. 

It is necessary to distinguish chronic myocardial disease in which relative 
mitral incompetence has supervened from organic mitral incompetence, 
which may be very difficult. In the former, there is no history of chronic 
valvular disease, the subjective symptoms are frequently out of proportion 
to the physical signs, and angina pectoris and syncopal attacks are of more 
frequent occurrence. 

Prognosis. — This varies very considerably. Taken as a whole the outlook 
is serious, but this may be partly due to the fact that as a rule the malady 
is not recognised in its early stages. The affection tends to be progressive. 
The various points dealt with in the section on Prognosis should be considered. 
Those of special importance are the ajtiology and any associated morbid 
condition, the size of the heart, whether the lesion is progressing, the cardiac 
rhythm, and the question of heart failure and that of angina pectoris. 

The most frequent cause of death is congestive heart failure. Sudden 
death is not rare, and may be due to angina pectoris, rupture of the heart, 
or other causes. 

Treatment. — The aetiology should be reviewed with the object of treating 
the underlying cause, and the same applies to any co-existing associated 
morbid condition. 

The various therapeutic measures described on pp. 895-910 should be 
considered carefully and in detail. 


PATTY DEGENERATION 

In fatty degeneration the muscle-fibres are more or less replaced by 
fat. 

.Etiology. — Heredity is a factor. The condition is more common in 
males and in later middle or elderly life. Among the causes are : severe 
altered states of the blood, such as pernicious anaemia and leubasmia ; chemical 
metallic poisoning, e.g. by phosphorus, arsenic, antimony, alcohol and 
chloroform ; acute infective diseases ; toxaemias ; coronary disease, in which 
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case, however, there is usually associated fibrosis and in much more dene- 
chroxuc pulmonary disease and in long-standing chronic valvular dise.W. 
giving nse to obstruction of the pulmonary circulation ; as a sequel to marked 
fatty infiltration ; and occasionally in diabetes. 

Pathology. — The affection may be general or local in its distribution 
the latter being the more common. In both cases, but especially in the local 
form, the ventricles are affected to a greater degree than the auricles, ar.d 
the left ventricle than the right, except in chronic venous congestion of tie 
lungs, and the musculi papillares and the muscle beneath the endocardiur?. 
are principally involved. The heart may or may not be enlarged ; indeed, 
in pure degeneration it may be even smaller than normal. In this connection 
it may be stated that fatty degeneration may accompany or succeed dilatation 
or hypertrophy, while, on the other hand, dilatation may follow degeneration. 
The organ is softer in consistence and flabby, and is more easily tom. Tie 
colour may be uniformly pale yellowish, or buff, or light yellowish brown- 
the so-called “ faded-leaf ” colour. The condition may, however, occur is 
patches, resulting in a streaked or mottled appearance as a whole, which hr.* 
been likened to that of the breast of a thrush — “ thrush’s brenst,” or to that 
of the fur of a tabby cat — “ tabby cat striation.” On microscopic examina- 
tion of a section which has been stained with osmic acid, the small fat globules 
are seen inside the muscle-fibres, their envelopes being blackened by the 
acid. 

Symptoms and Diagnosis. — The clinical picture of fatty degeneration 
resembles that of fibrosis of the myocardium, and in the opinion of some, a 
differential diagnosis is not possible, but I do not share this view. Th 
following points are of help : In fatty degeneration symptoms associated 
with cerebral anremia, general lassitude, debility, impairment of digestive 
functions, and a subnormal temperature are of more common occurrence; 
pain excepting angina, the congestive type of failure, and the Adnms-Stoke* 
syndrome are less frequent ; the countenance may be pale and waxy ; and. 
as in the case of fatty infiltration, there is a tendency to cyanosis on excrtior- 
— the association of cyanosis with dyspnoea on exertion being one of th 
most distinctive features of both. Usually the size and force of the put? 
are less ; the blood pressure is lower ; the force of the apex-beat and anv 
enlargement of the heart are less ; the first sound is of shorter duration ar. 
may be sharp and clear ; the second sound in the aortic area is less loud; 
and general atheroma is not so frequent. 

Prognosis. — This somewhat resembles that of fibrosis of the myocardium. 
Here also the duration of life varies very considerably but, taken ns a who.?, 
the outlook is serious. In the acute forms, c.g. when due to altered stat« c. 
the blood, the immediate prognosis is grave but the u timatc outlook n- 
infrequently favourable. In the chronic forms, on the other hand, t- 
oppositc is the case. With further knowledge, it is now clear that the n<* 

of sudden death has been much exaggerated. . . , , 

Treatment.— The treatment of fatty degeneration is the same as tlmtc 

fibrosis of the myocardium. 
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valuable, and systematic and graduated exercises and massage (see p. 898) 
may be tried. Spa treatment is not infrequently helpful. 


CARDIAC ENLARGEMENT : HYPERTROPHY ; DILATATION 

Enlargement of the heart may be due to hypertrophy ; or to dilatation ; 
or, as is usually the case, to both together. 

In simple hypertrophy there is an increase in the thickness of the walls 
of one or more of the cavities of the heart. Tho hypertrophy may include 
the musculi papillares, column® came®, and the. musculi pectinati. In 
dilatation there is an increase in the capacity of one or more of the chambers 
of the heart. 

Aitiology. — Simple hypertrophy is a physiological reaction to continued 
overwork. Am ong the causes are aortic stenosis, essential hypertension, 
chronic fibrosis of the myocardium, some of the varieties of Bright’s disease, 
and diffuse hyperplastic sclerosis. It may also be due to long-continued severe 
physical effort, as in heavy manual labour, athletic training and military 
training, chronic adhesive pericarditis, especially if there are extra-pericardial 
adhesions, and possibly continued excitation of the cardiac action, as in 
chronic thyrotoxicosis. Iu the case of the first, the hypertrophy is left-sided ; 
in the second and fourth, it is at least chiefly left-sided ; and in the third, it is 
likely to be general. 

The causes of hypertrophy of the right ventricle are conditions which give 
rise to increased pressure in the pulmonary circulation, such as chronic 
mitral disease, especially stenosis, pulmonary fibrosis and emphysema, and 
pulmonary stenosis and incompetence. 

Eor the development of full hypertrophy, an adequate blood supply is 
necessary, and in this connection the integrity of the coronary arteries is of 
fundamental importance. 

Looking at the subject from the clinical standpoint, there are two kinds 
of cardiac dilatation, namely physiological and pathological. The former may 
be met with as a transient condition in severe muscular exertion. It also 
occurs in the form of compensatory dilatation in some varieties of chronic 
valvular disease (see pp. 961-964) : of the left ventricle in aortic incompetence 
and in mitral incompetence ; of the left auricle in mitral stenosis ; of the right 
ventricle in pulmonary incompetence and in tricuspid incompetence ; and of 
the right auricle in tricuspid stenosis. In this group there is also hypertrophy 
of the respective chambers. 

Pathological dilatation is associated with impairment of the function of 
tonus and cardiac failure. The affected chamber does not empty itself, 
and as the dilatation progresses, the contraction of the chamber becomes 
less effective and the amount of blood proportionately increases. 

The condition may occur in any of the following : secondary to simple 
cardiac hypertrophy, however caused (see above) ; secondary to compensa- 
tory dilatation (see above) ; chronic myocardial disease ; chronic adhesive 
pericarditis ; coronary occlusion ; acute infective diseases ; toxaemias ; 
the various forms of anaemia ; and cardiac strain. 

In acute and subacute rheumatism, diphtheria, and in influenza, dilata- 
tion may be acute. It should also be noted that a common clinical condition 
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in which acute dilatation occurs is the supervention of a new rhythm, such as 
auricular fibrillation. 

Dilatation of the auricles is especially apt to occur in auricular fibrillation. 

The causes of dilatation of the right side of the heart are the same as those 
of pathological relative tricuspid incompetence (see p. 977). In addition, in 
cardiac failure, whatever the cause, the pressure in the right heart rises and 
the chambers dilate. 

Some of the causes of hypertrophy, by acting quickly,' before there is 
t.imp. for hypertrophy, may produce dilatation ; this is especially the case 
where the muscular fibres are already impaired. 

Pathology. — Hypertrophy of the heart may be general or local, the 
latter being more common. In the former all the chambers are affected, the 
ventricles being more affected than the auricles. When the condition is 
local more than one chamber is usually involved, in varying degree. 

When the left ventricle is affected, the apex of the heart is accentuated, 
and the whole organ is elongated and rather conical in form. When the 
right ventricle is concerned, the apex is less pronounced, and the whole 
organ broader and somewhat quadrate in form. The eccentric form of 
hypertrophy may give rise to enormous enlargement, in which case the organ 
is often spoken of as a “ beefy heart ” or a “ cor bovinum.” This is particu- 
larly apt to occur in aortic valvular disease. 

Cardiac dilatation rarely affects one chamber alone, all of them being 
usually involved in some degree, although unequally so. When the condition 
is more or less general the organ approaches the globular form, especially 
when the right side is affected. 

With the increase in the capacity of the ventricles, the dimensions of the 
auriculo-ventricular orifices also increase, with consequent relative incom- 
petence. In dilatation of the auricles there is usually enlargement of the 
venous channels. 

Symptoms. — In hypertrophy and compensatory dilatation there may be 
subjective symptoms associated with the causal affection. In pathological 
dilatation, there are symptoms of cardiac failure, in varying degree (see 
pp. 884r-890). These may come on rapidly in the acute forms, and more 
gradually in the more chronic cases. In many of the cases associated with 
the supervention of a new cardiac rhythm the dilatation may sometimes 
take place so rapidly that in the space of a few hours there may be severe 
failure. In cardiac hypertrophy or cardiac dilatation the following may be 
present : 

In hypertrophy of the left ventricle, the pulse-rate is apt to be rather 
slower. There may be some bulging and widening of the intercostal spaces 
to the left of the sternum, especially where the hypertrophy occurs during 
the growing period of life. The apex-beat may be displaced downwards 
and outwards, its area and force increased, and its out-thrust slower and 
longer than normal. The increase in force together with slowing of the out- 
thrust— -the so-called “heaving” apex-beat — is the most characteristic 
feature of the condition. The area of cardiac impairment may be increased 
both from above, downwards and transversely. The first sound may be 
long, low in pitch and muffled, and the aortic second sound may be accentuated. 

In hypertrophy of the right ventricle there may be, more especially in 
children, a certain amount of bulging in the region of the fmsifo-rm cartilage, 
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while not infrequently there is pulsation in the epigastrium, which is inverted. 
When the condition is marked, there may be a heaving impulse in the 
epigastrium, and over the lower sternum and costal cartilages, and in such 
cases even in a more marked degree than in the case of the left ventricle. The 
apex-beat is displaced chiefly to the left and only slightly downwards, and may 
be normal, diffuse and indefinite, or altogether invisible. When the right 
ventricle is much enlarged, that chamber may displace the left ventricle back- 
wards, so that the clinical apex-beat is formed entirely by the right, instead 
of the left, ventricle ; in these cases systolic recession over the lower part of 
the prsecordium is sometimes observed. Systolic recession in the third, fourth 
and fifth intercostal spaces between the margin of the sternum and the para- 
sternal line on the left side, or in the fourth and fifth intercostal spaces on 
the right side, may be present. The area of cardiac impairment is usually 
increased, especially to the right. The left border may also be displaced 
outwards, but rarely extends beyond the nipple line. The first sound in the 
tricuspid area is not infrequently louder than normal, and the second sound 
in the pulmonary area is usually accentuated. 

In enlargement of the left auricle, the area of impairment may be higher 
than normal ; when the right auricle is affected, there may be an extension 
outwards of the area of impairment in the third and fourth right intercostal 
spaces. 

For the results of X-ray examination, see pp. 962-964 ; and of electro- 
cardiographic examination, pp. 1004, 1041. 

In cardiac dilatation, the pulse may be more frequent, of smaller ampli- 
tude and weaker, and the blood pressure lower than normal. The apex-beat 
is displaced chiefly outwards. It may be diffuse and weaker or occasionally 
tapping in character. The area of cardiac impairment is increased trans- 
versely, being more so to the left when the left ventricle is chiefly involved, 
and vice versa. The first sound may be diminished, and may also be short, 
sharp and clear, and the long pause may be diminished. A mitral systolic 
bruit may be present on account of relative incompetency of this valve. 

The signs of dilatation of the right ventricle are the same as those of 
hypertrophy, excepting that there is an absence of a heaving impulse ; and 
a tricuspid systolic bruit may be present, due to relative incompetency of 
this valve. 

The signs of dilatation enumerated above may be modified by those of 
the cause of the condition or of accompanying hypertrophy. 

In the case of chronic valvular disease, any pre-e xis ting murmur or 
murmurs may become weaker or even inaudible when dilatation occurs. 

When cardiac hypertrophy and dilatation co-exist in the same individual, 
there is a blending of the signs of both. 

Diagnosis. — A diagnosis of cardiac hypertrophy or dilataticl beccy be 
made from the signs described. The most reliable method of deter minin g 
enlargement of the heart, including of the various chambers, is X-ray 
examination. 

A diagnosis of enlargement of any chamber should not be made 
merely from displacement of the apex-beat, or the presence of pulsation 
or impairment of percussion in an abnormal area, for these may be due 
to other causes, as, for example, morbid conditions of the lungs or pleurae. 
Again, a mere increase in the force of the apex-beat is sometimes met with 



ACUTE PERICARDITIS 991 

in nervous subjects. The most reliable physical sign of hypertrophy of either 
ventricle is an increase of force together with slowing of the out-thrust. 
The diagnosis of enlargement of the left auricle is very difficult ; that of 
the right auricle is more easily detected. 

The diagnosis of dilatation from hypertrophy is readily made by com- 
paring the physical signs of both. It is sometimes difficult to recognise 
great cardiac dilatation, especially of the right ventricle, from pericardial 
effusion. The matter is dealt with on p. 994. Cardiac dilatation should also 
be distinguished from those cases of mitral stenosis in which there is an 
absence of the characteristic murmur at the time of the examination. It is, 
further, sometimes necessary to exclude a right-sided pleural effusion dis- 
placing the heart to the left. 

Prognosis. — That of hypertrophy depends upon the cause. Whatever the 
cause, however, if long continued it is apt to be followed by pathological 
dilatation. The outlook of pathological cardiac dilatation depends upon the 
cause, the size of the heart, the degree of cardiac failure, and itB response to 
treatment. 

Treatment. — The treatment of hypertrophy depends upon the causal 
condition. In pathological dilatation, the first consideration is the recogni- 
tion and treatment of the cause. In addition, the treatment is that of cardiac 
failure, and the various therapeutical measures described on pp. 895-910 
should be considered in detail. 

Frederick W. Price. 


DISEASES OF THE PERICARDIUM 

PERICARDITIS 

The varieties of pericarditis which may be met with are the acute — which 
may be divided into the fibrinous or dry, and pericarditis with effusion, 
which may be sero-fibrinous, purulent, or haemorrhagic; and chronic 
adhesive pericarditis or adherent pericardium. 

Acute Pericarditis 

-Etiology. — The affection occurs most commonly in young adults, but 
may be found at any age, according to the infection which causes it, and 
is more frequent in males. It is generally due to one of the acute infective 
diseases, especially acute and subacute rheumatism — the most co mmo n 
cause — pneumococcal infections, particularly empyema, and septicaemia and 
pyaemia, pulmonary tuberculosis is not rare, and mumps is a possible cause. 
It also occurs as a terminal event in various chronic diseases, e.g. chronic 
nephritis, in coronary occlusion with infarction, neoplasm, usually metastatic, 
and in perforating wounds of the chest. 

Sero-fibrinous pericarditis usually begins as the fibrinous form, this being 
quickly followed by a serous exudate, but it may start insidiously, e.g. in 
tuberculosis. 
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heart or over the right ventricle, but later may become audible over the 
whole prfficordium. The area of the maximum intensity is variable, and 
does not absolutely correspond with any of the valvular areas. As a rule, 
the sound is either not at all or only slightly conducted, and there is no 
definite selective direction of propagation. It is of a rubbing quality, and 
either coarse or grating or fine and creaking, and is superficial, giving the 
impression of being produced immediately beneath the stethoscope, while 
moderate additional pressure with the bell of the stethoscope usually causes 
an increase in its intensity. The locality, the distribution, the character, 
and the loudness of the friction may quickly change from time to time. It 
may also not be so well heard when the patient is lying down as when he 
is sitting up. The heart sounds are generally audible. 

There may be physical signs of dilatation of the heart (see page 988). 

In sero-fibrinous pericarditis the clinical picture varies with the amount 
of fluid and the rate at which it accumulates. If the amount is small there 
may be no symptoms. If, on the other hand, it is considerable or large and 
especially if the accumulation is rapid, discomfort and pain are usually 
increased though they may be even less. There may be a sense of oppression 
in the chest. Generally the patient has an anxious expression, and is pale 
and it may be cyanosed.' Restlessness and insomnia are frequent, and there 
may be mild delirium, or drowsiness or coma, while occasionally acute 
cerebral attacks are met with. There may be effects due to pressure 
on the heart, the great vessels, the trachea, bronchi, lungs, the phrenic 
nerve, and the oesophagus. There may be such symptoms as faintness, 
orthopucea, paroxysmal dyspnoea, an irritating cough, distension of the 
jugular veins, those of right-sided heart failure, hiccough, and dysphagia. 

Unless the amount of fluid is such as to separate completely the two 
layers of the pericardium, friction sound usually persists. 

The cardiac rate is usually increased. If the amount of fluid is large, 
the systolic blood pressure falls and the pulse pressure is diminished, and 
the radial pulse may become very small or disappear during inspiration 
— the pulsus paradoxus. Not infr equently, particularly in children, there is 
prominence of the praecordium, and the intercostal spaces may be widened 
or even bulge, as well as the ribs, and there may also be prominence of the 
epigastrium, which may be due to downward displacement of the left lobe 
of the liver. Occasionally there is local oedema of the chest wall. There 
may be diminished expansion of the left chest, and also lessened movement 
of the diaphragm, especially on the left side. As the amount of fluid increases, 
the apex-beat becomes less and less definitely felt, until it may be imper- 
ceptible unless the heart is fixed to the chest wall by adhesions resulting 
from a previous pericarditis. The area of cardiac impairment increases in 
all directions and progressively, in some cases considerably and even very 
greatly. The shape of the area is affected by a change of position of the 
patient. In the recumbent position, the base of the cardiac dullness is 
broadened and the outline of the area of impairment as a whole is globular ; 
and there may be impairment of resonance in the cardio-hepatie angle — 
Rotch's sign. In the upright position the base becomes narrower and the 
outline of the area resembles a pear hanging down from its stalk. The 
foregoing may also be determined by radioscopy. This method of examina- 
tion may, in addition, show diminution or absence of cardiac pulsation. With 
32 
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orthopnoea, paroxysmal dyspnoea, an irritating cough, distension of the 
jugular veins, those of right-sided heart failure, hiccough, and dysphagia. 

Unless the amount of fluid is such as to separate completely the two 
layers of the pericardium, friction sound usually persists. 

The cardiac rate is usually increased. If the amount of fluid is large, 
the systolic blood pressure falls and the pulse pressure is diminished, and 
the radial pulse may become very small or disappear during inspiration 
— the pulsus paradoxus. Not infrequently, particularly in children, there is 
prominence of the prsecordium, and the intercostal spaces may be widened 
or even bulge, as well as the ribs, and there may also be prominence of the 
epigastrium, which may be due to downward displacement of the left lobe 
of the liver. Occasionally there is local oedema of the chest wall. There 
may be diminished expansion of the left chest, and also lessened movement 
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the apex-beat becomes less and less definitely felt, until it may be imper- 
ceptible unless the heart is fixed to the chest wall by adhesions resulting 
from a previous pericarditis. The area of cardiac impairment increases in 
all directions and progressively, in some cases considerably and even very 
greatly. The shape of the area is affected by a change of position of the 
patient. In the recumbent position, the base of the cardiac dullness is 
broadened and the outline of the area of impairment as a whole is globular ; 
and there may be impairment of resonance in the cardio-hepatic angle — 
Rotch’s sign. In the upright position the base becomes narrower and the 
outline of the area resembles a pear hanging down from its stalk. The 
foregoing may also be determined by radioscopy. This method of examina- 
tion may, in addition, show diminution or absence of cardiac pulsation. With 
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an increasing amount of fluid, the cardiac sounds become progressively 
diminis hed and muffled. The pressure of the effusion on the left lung may 
result in dullness of percussion note, tubular breathing, and asgophony over 
the base— Bamberger’s or Ewart’s sign. In some cases the electrocardiograms 
are similar to those of coronary occlusion. 

In purulent pericarditis marked tachycardia, persistent and severe pyrexia, 
which may be of the septic type, often with rigors and sweating, increasing 
pallor and prostration, and increased leucocytosis may be present. 

Diagnosis. — The diagnosis of the fibrinous variety is usually not 
difficult. It rests upon the detection of the characteristic friction sound. 
It should be differentiated from a double endocardial murmur or, if the 
friction sound be single, from a single one by the absence of the features 
already described. Moreover, the position, intensity, and character of the 
friction may alter in a few hours. It should also be distinguished from 
pleuro-pericardial friction. In the case of the latter, the friction sound is 
affected by the different phases of respiration and is abolished by the cessa- 
tion of breathing. Further, pleuritic friction generally disappears with the 
effusion of fluid, whereas in sero-fibrinous pericarditis, friction is usually not 
abolished unless the quantity of fluid is great. 

Sero-fibrinous pericarditis can be diagnosed from the clinical picture 
described, and valuable help may be obtained by X-ray examination. Acute 
dilatation of the heart, hydropericardium, left localized pleural effusion, 
pulmonary consolidation, thoracic aneurysm, enlarged glands, abscess of 
the mediastinum, and, particularly in the case of children, an acute abdominal 
condition should be excluded. 

The differential diagnosis from acute cardiac dilatation is sometimes 
difficult. In its consideration the following are of help : The matter of 
setiology. In dilatation the apex-beat is generally diffuse. The first sound 
may not only be diminished but may also be short, sharp, and clear. Except- 
ing in mitral stenosis, the area of cardiac impairment does not extend so 
high ; it is increased laterally more than upwards ; and its shape is not 
affected in the manner described by a change of position of the patient. 
On X-ray examination there is also no diminution or absence of the cardiac 
pulsation. The abdominal organs are not displaced downwards. 

Prognosis. — The immediate outlook in the fibrinous variety depends upon 
the aetiology of any associated morbid affection ; in itself it is not of serious 
significance. That of sero-fibrinous pericarditis also depends upon the 
severity of the clinical picture, and the nature and the amount of the serous 
exudate. It is serious if the effusion is purulent or haemorrhagic. 

The ultimate prognosis in both varieties is related to the extent, the 
character, and the locality of any resultant chronic adhesive pericarditis. 

Treatment. — Naturally the ca'use and any associated morbid condition 
should receive attention. 

The general treatment is the same as that of acute simple endocarditis 
(see pp. 948, 949). 

In sero-fibrinous pericarditis, paracentesis pericardii should only be 
considered if there is reason to believe that the amount of fluid is such as 
to cause very serious embarrassment to the cardiac action, and is compara- 
tively rarely necessary in rheumatic cases. The site chosen for t his procedure 
varies, and more than one may be tried if required, as the fluid may be 
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localized due to a previous attack of acute pericarditis. It may be performed 
just outside the apex-beat aud just inside the area of cardiac impairment. 
Or high up in the angle between the ensiform cartilage and the left costal 
margin of the sternum, passing the needle upwards, backwards, and slightly 
inwards. Or in the fourth, or fifth, or, if the amount of fluid be large, the 
sixth, left intercostal space close to the sternum. Tailing these, if the amount 
of fluid is large, in the left posterior thoracic wall, in the seventh or eighth 
intercostal space in the mid-scapular line with the left arm in a raised 
position. 

The treatment of purulent pericarditis consists in incision and drainage 
of the pericardial sac, unless the general condition of the patient is too grave 
to allow of it. 


Chronic Adhesive Pericarditis or Adherent Pericardium 

In this form of pericarditis there are permanent fibrous adhesions between 
the two layers of the pericardium. 

AEtiology. — The condition may follow acute pericarditis, or may be due 
to a primary chronic inflammation of unknown aetiology. 

Pathology.— Chronic adhesive pericarditis varies considerably in its 
distribution and severity. The morbid affection may be conveniently 
divided into four groups, namely : (1) Localized, in which event it is usually 
situated at the base of the heart close to the great vessels, or near the apex, 
and the adhesions are generally light. (2) The adhesions are extensive or even 
complete, but light. (3) They are extensive or even complete, and dense and 
exhibit much thickness, obliterating the sac and even firmly binding together 
the visceral and parietal layers — chronic constrictive. ‘pericarditis. Sometimes 
the adhesions calcify. (I) The morbid process may occasionally extend 
outside the pericardial sac to involve the mediastinum — mediastino-pericarditis ; 
in which condition there may be adhesions between the pericardium and the 
mediastinal structures, the chest wall, the pleura, or the diaphragm. In 
the thir d and fourth groups the large vessels entering and leaving the heart may 
be constricted by the adhesions, and this may interfere with the influx and 
egress of blood. The vense cavse are most affected. Constriction of the 
hepatic veins may give rise to chronic venous congestion of the liver, and 
ultimately some degree of cirrhosis — Pick’s disease or syndrome, or mediastino- 
pericardiac pseudo-cirrhosis of the liver. 

In the first and second groups, the condition in some cases gives rise to 
slight or at the most moderate cardiac enlargement. In the third and fourth, 
the heart is enlarged and, especially in the latter, it may be considerably so. 

There is often co-existent chronic valvular disease, and if so it usually 
gives rise to cardiac enlargement, and there may also be involvement of the 
myocardium. 

Symptoms. — Taking all cases of chronic adhesive pericarditis, in a large 
proportion of cases there is an absence of symptoms throughout, and the 
condition may only be discovered at necropsy, or, if there is calcification, 
during radioscopy of the chest. The degree of symptoms depends upon how 
much the morbid affection interferes with the cardiac action and so involves 
extra work on the part of the heart. 
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In the first two groups described, some cases in the course of time exhibit 
slight or moderate cardiac insufficiency. 

The third and fourth groups always entail extra work on the part of the 
heart, and shortness of breath on exertion and evidence of congestive failure 
usually supervene in the course of time. The following signs may be present : 
Pulsus paradoxus (see p. 993). Prominence or, less frequently, flattening of 
the prfficordium. The cardiac pulsation may be increased in area, and may 
occasionally extend even from the second intercostal space to the apex-beat 
and from the right parasternal line to beyond the mid-clavicular line, and may 
be wave-like and undulatory in character. If there are adhesions between the 
pericardium and the chest wall there may be systolic retraction in the vicinity 
of the apex-beat, of the intercostal spaces on either side of the sternum, 
of the lower end of the sternum and of the adjacent costal cartilages, and 
in the epigastrium ; and if there are adhesions between the pericardium 
and diaphragm, there may be the same in the region of the eleventh and 
twelfth ribs posteriorly on the left side. The apex-beat and the left border 
of the heart may be displaced outwards, and the force of the former may 
be increased. There may be little or no change in the position of the apex- 
beat and that of the heart with a change of position of the patient or on 
deep respiration. When there are adhesions between the heart and the 
diaphragm or sternum, there is limitation, or absence of movement during 
respiration. Diastolic collapse of the veins of the neck (Friedreich’s sign) 
is seldom present. A loud and rough first sound in the mitral area may be 
met with, and may simulate a presystolic murmur. 

Radioscopy will reveal some of the foregoing, and in addition there may 
be : diminished amplitude of the pulsation of the heart ; bands of adhesions 
connecting the parietal pericardium to the mediastinal structures, the chest 
wall, the pleura, or the diaphragm ; and calcification of the adhesions. 

In chronic constrictive pericarditis, visible distension and, it may be also, 
pulsation of the jugular veins, hepatic enlargement and ascites are out of 
proportion to oedema of the lower extremities. There may be swelling of 
the face. There is a marked increase in the systemic venous pressure. The 
pulse is small and the blood pressure is diminished. Pleural effusion is some- 
times met with. Unless extra-pericardial adhesions are also present, any 
enlargement of the heart does not exceed that of moderate degree. 

For clinical electrocardiography, see p. 1057. 

Diagnosis. — This may be a matter of very considerable difficulty. A 
positive diagnosis should not be made from the presence of one physical 
sign alone excepting perhaps in the case of systolic recession of the sternum 
itself. It is, however, different when at least several are present, especially 
if there is right-sided cardiac enlargement and failure in the absence of 
mitral and chronic pulmonary disease, and particularly if there is a his tory 
of acute pericarditis, or of acute or subacute rheumatic infection. Pulsus 
paradoxus occurs also in sero-fibrinous pericarditis and some other con- 
ditions. Slight systolic recession in the epigastrium is not infrequent 
in health. Systolic recession of the apex-beat, of the intercostal spaces on 
either side of the sternum, and of the epigastrium may also be due to an 
enlarged right ventricle ; and that of the lateral and posterior walls of 
the left side of the chest has been observed in marked enlargement of the 
heart. Systolic recession of the sternum itself is perhaps pathognomonic. 
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An absence of alteration of the position of tbe apex-beat and of fcbe heart 
with change of position of the patient or on deep respiration may be found 
in pleural adhesions. Radioscopy is a valuable aid in diagnosis. Evidence of 
calcification is pathognomonic. 

Constrictive pericarditis may be diagnosed from the clinical picture 
described. Recurring ascites in the absence of oedema elsewhere is exceed- 
ingly suggestive. The result of electrocardiographic examination is generally 
of help. The condition should be diagnosed from true cirrhosis of the liver, 
tricuspid valvular disease (by less cardiac enlargement and the absence of 
characteristic auscultatory signs), chronic renal disease, and polyserositis. 
Such is not difficult. 

Prognosis. — The outlook in the first two groups is good, the duration 
of life not being affected and the patient’s capacity little or not at all. The 
same largely applies in the third group in the absence of constrictive peri- 
carditis. If such is present, the immediate outlook is not unfavourable but 
in the absence of successful surgical treatment a life of invalidism is almost 
always inevitable. The prognosis in mediastino-pericardifcis will depend upon 
the extent of the morbid affection and the degree of any existing cardiac 
failure. 

Treatment. — If such is indicated, the various measures described on 
pp. 895-910 should be consulted. Otherwise the treatment consists in the 
consideration of surgical measures in certain cases. 

There are two procedures, namely, that introduced by Bauer, and the 
other by Delorme. The first is employed when there are extensive and 
firm adhesions between the pericardium and the chest wall. It consists 
in the removal of several ribs and costal cartilages on the left side over the 
prsecordium, and dividing the adhesions. This is a comparatively simple 
operation with a relatively low mortality, and is often very successful. The 
other procedure is used in chronic constrictive pericarditis with an absence 
of external adhesions. It consists of the removal from the surface of the heart 
of as much as possible of the adhesive tissue, and also dividing any adhesiona 
which may constrict the blood vessels. This is a much more difficult and 
dangerous operation, but in some cases the results have been brilliant. 

Surgical measures are only indicated in carefully selected cases and if 
performed by those with special skill and experience. 


HYDROPERICARDI DM 

A certain amount of fluid is usually found in the pericardium after death. 
In hydropericardium, or dropsy of the pericardial sac, the amount is in 
excess. 

The condition is always secondary. It is usually due to cardiac or renal 
disease, in which event there is generally hydrothorax or ascites, or both. 
Rarely it is the result of obstruction of the veins by aneurysm, enlarged 
glands, or new-growths, or of cachectic conditions. 

The clinical features are those of the primary affection and of sero- 
fibrinous pericarditis except that there is an absence of friction on auscultation. 
The prognosis is that of the primary condition. 

The treatment is that of the causal affection together with the restriction 
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of the daily amount of fluid and the administration of diuretics. If urgent 
symptoms appear to demand it, parancentesis may be performed ; this, 
however, is rarely necessary. 


PYOPERICARDIUM. (Purulent Pericarditis, see pp. 992, 994, 995.) 


HiEMO PERICARP) IUM 

By this is meant the presence of blood in the pericardial sac, occurring 
apart from pericarditis. 

The condition may be due to rupture of the aorta, one of the coronary 
arteries, or the heart, perforation of the oesophagus, punctured wounds, 
or the result of purpura or scurvy. 

There may be sudden death ; or there may be sudden pallor, syncope, 
and collapse, and the patient may live for some hours or even weeks or months. 

Except in some traumatic cases in which surgical interference is possible, 
the outlook is hopeless. 

The treatment is limited to immediate surgical operation in certain cases. 


PNEUMOPERICARDIUM 

Definition. — By pneumopericardium is meant the presence of air in the 
pericardial sac. It is a very rare condition. Pericarditis is always present, 
with serous (pneumo-hydropericardium), purulent (pneumo-pyopericardium), 
or haemorrhagic (pneumo-haemopericardium) effusion. 

AEtiology and Pathology. — The affection may be due to wounds through 
the chest wall, or the result of communication with an air-containing organ 
or cavity, such as occurs in abscess or gangrene of the lung, pneumo- 
thorax, malignant disease of the oesophagus, gastric ulcer, and hepatic 
abscess. 

Effusion of fluid, very frequently purulent, usually develops in the 
course of time. 

Symptoms. — The onset may be sudden or gradual. Breathlessness, 
prsecordial discomfort or even pain, faintness or syncope, and cyanosis are 
the most constant symptoms. There may be a certain amount of bulging 
of the prsecordium ; the apex-beat is diminished in force or even absent ; 
on percussion, a tympanitic note is to be observed ; and the cardiac sounds 
are diminished. On X-ray examination the air within the pericardium is 
evident. 

If fluid is present the tympanitic area diminishes, and its site varies 
according to the position of the patient. In the recumbent position it may 
be heard over most of the pramordium, while if the patient be sitting upright 
the lower part of the prascordium becomes impaired and the upper part 
hyper-resonant. This is confirmed by X-ray examination. On auscultation, 
metallic and splashing sounds, resembling those produced by a water-wheel 
or a churn, . synchronous with the movements of the heart, are audible ; 
these sometimes become more pronounced on shaking the patient, and 
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occasionally may be heard at a considerable distance. Pericardial friction 
is sometimes also to be noted. 

Diagnosis. — The diagnosis is not difficult when the features enumerated 
are present. Care, however, should be taken to exclude a large pulmonary 
vomica in the neighbourhood of the heart, a left-sided pneumothorax, and 
dilatation of the stomach. 

Prognosis. — The majority of cases die within the course of a few days. 
Traumatic cases, however, have been known to recover ; the wound may 
heal and the air be absorbed. 

Treatment. — In traumatic cases, paracentesis of the pericardial sac, 
with free incision and drainage if the fluid be purulent, is advisable. In 
other cases, treatment is usually palliative. 

TUBERCULOSIS OF THE PERICARDIUM 

Tuberculosis of the pericardium is not so rare as is generally supposed. 
It is usually secondary to tuberculosis of the mediastinal glands, the pleura, 
or elsewhere, but it may be part of a generalized tuberculosis, and some 
cases have been recorded in which apparently it was primary. 

The morbid "affection may be of the fibrinous type, ending in adhesions, 
which may be very thick ; or it may give rise to effusion, varying from a 
small to a very large amount, in which event the membrane is often thickened 
and sometimes the fluid is haemorrhagic. 

In the case of fluid the onset may be slow and insidious. There may be 
pressure symptoms. The conditions may be recognised by percussion and 
X-ray examination. 

In tuberculosis of the pericardium there may be, in addition to the usual 
symptoms, loss of weight and strength, and pyrexia. 

A diagnosis may be made from an absence of rheumatism or other cause, 
the features described, and there may be evidence of tuberculosis elsewhere. 

The fluid sometimes resolves spontaneously. The treatment is that of 
pericarditis together with that of tuberculosis. 

Frederick W. Price. 


OTHER DISEASES OF THE HEART OR 
PERICARDIUM 

ANEURYSM OE THE HEART 

Aneurysm of the heart may occur in its valves, or walls, or in the coronary 
arteries. 

Acute aneurysm of the valves may occur in septic endocarditis, the 
semilunar being more commonly affected than the auriculo-ventricular 
valves. The aneurysm bulges in the direction of the blood current. Rupture 
may take place, giving rise to perforation and valvular incompetence. 

Acute aneurysm of the walls of the heart may take place in acute mural 
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septic endocarditis, usually in the interventricular septum, in the neigh- 
bourhood of the undefended space. A diagnosis is scarcely possible. 

Chronic aneurysm of the -walls of the heart is comparatively rare. In 
the vast majority of cases it is the result of coronary occlusion with infarction 
of the heart (see page 1025), but occasionally is due to fibrosis of the myo- 
cardium independent of such, and rarely to trauma, the result of a stab, 
or to gumma. 

In the majority of cases the anterior apical portion of the left ventricle 
is affected, or, less frequently, the aneurysm is found in the posterior wall 
of the left ventricle near the base. The aneurysm consists of a localised 
depression or a sac, communicating with one or more chambers of the heart, 
the size varying from that of a small marble to an orange, or even larger. 
Its wall is formed of fibrous tissue and muscle-cells, in varying proportion, 
according to the length of time it has been in existence. Occasionally a 
certain amount of calcareous matter is present. The endocardium is thickened 
and is often lined by laminated clot, which may give rise to emboli. The 
pericardium over the affected area is usually adherent. 

The symptoms of aneurysm are those of general cardiac failure. The 
area of cardiac impairment may be increased, and occasionally a tumour 
in the region of the apex may be detected. 

A diagnosis may be made from the history, the clinical features, and the 
results of X-ray examination. 

Sudden death is not of uncommon occurrence, although rupture is com- 
paratively rare. 

Aneurysm of a coronary artery is very rare and is usually due to atheroma. 


CONTUSION OF THE HEART 

Contusion of the heart may result from the driver of a motor car being 
thrown violently against the steering-wheel, a very severe direct blow to 
the chest wall, compression to the thorax, or a fall from a height. The 
results thereof may be severe cardiac failure, angina pectoris, the various 
forms of arrhythmia, including extra-systoles, heart-block, auricular fibrilla- 
tion, and auricular flutter, symptoms and electro-cardiographic changes 
resembling those of coronary occlusion, or even rupture of the heart. 


WOUNDS OF THE HEART 

Wounds of the heart are not of very uncommon occurrence. . They may 
be the result of stabbing, or bullet wounds, fragments of shells, a paracentesis 
needle, fracture of the sternum or the ribs, or the passage of a foreign body 
from the oesophagus. Recovery occurs in a fair proportion of cases, especially 
when due to stabbing. Treatment of these cases is purely surgical. 


RUPTURE OF THE HEART 

Rupture of the heart is a rare event. In the majority of cases it is the 
result of coronary occlusion with infarction of the heart, occasionally fibrosis 
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qf the myocardium, and rarely fatty degeneration, in each ©vent occurring 
nearly always during exertion. It is rarely due to wounds or contusion 
of the heart. 

In the fet group of cases, in the majority the anterior apical portion of 
the left ventricle is affected, or, less frequently, near the base .of that chamber 
<?r in the interventricular septum, and rupture occurs nearly .always during 
physical exertion. 

Rupture of the heart may result in sudden death ; or its occurrence may 
be indicated by sudden agonising pain, intense dyspnoea, pallor, syncope, 
and collapse. In the latter .case, the patient may Uy.e for some hours or even 
days. 


TRAUMA OR THE HEART 

Trauma of the heart comprises contusion, wounds, and rupture of the 
heart, and, in addition, rupture of a valye (see pp, 961 and 966), auricular 
fibrillation (see p. 930), auricular flutter (see p. 934), and rupture of a coronary 
artery. 


NEW-GROWTHS OF THE HEART AjND PERICARDIUM 

Neoplasms arising from the heart .or pericardium are rare and relatively 
unimportant. Secondary neoplasms resulting from metaBtases from 
malignant disease elsewhere in the body, or from direct extension pf malignant 
disease ,pf the oesophagus and lungs, are much mpre common than primary 
neoplasms, of which sarcoma and myxpxna form the most frequent types. 

It is seldom possible to diagnose neoplasms of the heart and pericardium 
before death. Radioscopy has permitted a diagnosis in rare instances. 
The prognosis is hopeless, and treatment by surgery or radiotherapy in tie 
few oases recognised during fife has b,een of little “avail. 

CONGENITAL HEART DISEASE 

etiology. — Congenital heart disease is comparatively rare ; it is found 
in about 2 per cent, of all patients suffering mom organic morbus .cordis. 
In the great majority of cases the .condition is the result of some abnormality 
of .development, but very occasionally a fqetal endocarditis would appear tp 
be .responsible. Heredity is probably a factor. The incidence is said to ,be 
relatively more frequent in fijs.t-b.om children, Some .of the individual 
lesions are equally distributed among males and females, but in Maude 
Abhojtt’s classical .series, .certain conditions, such as primary dextro-cardia, 
cor bilocylare, ,cor triloculare and co-arptation pf the aorta were found 
to he much more .common in the male ; and simple patency of the ductus 
arteriosus was more frequent in the female. The right side of the heart 
is more .often affepted than the left, and the pulmonary prifi.ce very much 
more frequently involved than the tricuspid. 

Other congenital anomalies are often present in -congenital morbus .cordis. 

Varieties .■ — There .are many varieties of congenital heart disease, ,A 
combination .of several lesions |s usually present, a .single lesion being .un- 
common. 
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In ectopia cordis the heart is situated outside the thoracic cavity ; it 
may lie in the neck (ectopia cervicalis) or outside the chest wall (ectopia 
pectoralis), or iu the abdominal cavity (ectopia abdominalis) ; In meso- 
cardia, the heart occupies the mesial position of the thoracic cavity, the apex 
being in the epigastrium. 

In dextro-cardia, the heart lies on the right side of the thoracic cavity, 
with the aortic and mitral orifices on the right, and the pulmonary and 
tricuspid orifices on the left, side. This variety of congenital heart disease 
is usually associated with transposition of the viscera. Dextro-cardia without 
transposition of other viscera is very uncommon, and when it occurs it is 
generally accompanied by some other cardiac lesion. 

Defects of the pericardium may be met with. 

Defects in the Interauricular Seftum. — The foramen ovale is a 
valve-like opening between the auricles that during foetal life allows the 
passage of blood from the venous to the arterial circulation without going 
into the lungs. It usually closes soon after birth and is generally completely 
impervious within a few weeks of life. The membrane closing the foramen 
ovale may, however, be defective at one point, leaving a valve-like slit, or 
it may be perforated by small fenestrations. Such changes may be observed 
in about one-fourth of all post-mortem examinations, and are not to be 
regarded as of any clinical importance. A widely patent foramen ovale 
may occur without other congenital abnormalities, but is generally associated 
with such lesions as pulmonary stenosis, or transposition of the great arterial 
trunks. Rarer congenital defects in the interauricular septum arc a per- 
sistence of the ostium primum, which is a circular or crescentic orifice in the 
lower part of the interauricular septum, or a persistence of the ostium 
secundum, which is an orifice in the upper part of the interauricular septum. 
More rarely thero may be an entire absence of the interauricular septum, 
giving rise to a three-chambered heart (cor triloculare biventricularc) if two 
ventricles are present, or to a two-chambered heart (cor biloculare) in the 
case of a single ventricle. These lesions date from an earlier stage of foetal 
life ; they are of more serious significance and are generally accompanied 
by other lesions. 

Defects in the Interventricular Septum. — According to some- 
observers, a partial defect is found in about 30 per cent, of all cases showing 
evidence of congenital heart disease. The usual position of the defect is 
at the base of the heart in the region of the pars membranacca or so-called 
undefended fibrous space. When the condition exists alone, it is called 
Roger’s disease. This is relatively rare, comprising only 46 of the 255 cases 
of congenital heart disease with a defective interventricular septum collected 
by Maude Abbott. The great majority of cases are associated with other 
congenital cardiac lesions, Buch as pulmonary stenosis or atresia. The 
commonest of all combinations of congenital cardiac lesions consists of a 
defective interventricular septum, a pulmonary stenosis, hypertrophy of 
the right ventricle and dextraposition of the aorta — known as the tetralogy 
of Fallot. In such cases the patency of the interventricular septum may 
to some extent be a compensatory mechanism for the purpose of relieving 
the increased pressure within the right ventricle. A defective interventricular 
septum may involve the auriculo-ventricular bundle and so cause a con- 
genital auriculo-ventricular heart-block, partial or complete. A complete 
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absence of the interventricular septum is only rarely met with. There ■will 
be either a resultant three-chambered heart (cor triloculare biatrium) or a 
two-chambered heart, depending upon whether there are two auricles or a 
single auricle. 

Defects of the Pulmonary Artery. — One of the largest groups of 
congenital heart disease is that of pulmonary stenosis — indeed, it is perhaps 
the most common congenital cardiac defect. In such, a patent interventricular 
septum is present in the great majority ; a patent foramen ovale is of not 
infrequent occurrence ; while the ductus arteriosus may often remain patent. 
Pulmonary atresia, or complete obliteration of the pulmonary orifice, is 
much less common than stenosis, and is always associated with a patent 
interventricular septum, the blood supply to the lungs coming from the 
aorta through a patent ductus arteriosus. Pulmonary stenosis of congenital 
origin usually consists of a fusion of the cusps into either a diaphragm or a 
funnel. .While the lesion is much more frequently due to a defective develop- 
ment, in some cases it is the result of a foetal endocarditis. In many cases 
of pulmonary stenosis, the valve itself may be normal, the stenosis affecting 
the region of the infundibulum an inch or so below the valve, so that the 
condition would more correctly be termed infundibulum stenosis. The 
effect of lesions of the pulmonary valve is mainly on the right ventricle, 
usually giving rise to a considerable and it may be even great degree of 
enlargement. Pulmonary stenosis is commonly found in association with 
a patent interventricular septum, dextraposition of the aorta and hypertrophy 
of the right ventricle — Fallot’s tetralogy. A patent interventricular septum, 
or a patent interauricular septum, or a patent ductus arteriosis, in conjunction 
with a congenital pulmonary stenosis is to be regarded, to a great extent, 
as a means of compensating for the increased blood pressure in the right 
ventricle and so helping to maintain a more efficient circulation. 

An abnormal number of cusps — two or four — of the pulmonary valve may 
sometimes be noted ; a congenital regurgitation of the pulmonary valve is 
very rare ; and persistence of the truncus arteriosus is extremely uncommon. 
Other anomalies of the pulmonary artery are very rarely met with. 

Stenosis and atresia of the aortic orifice are much less frequent than of 
the pulmonary. Congenital aortic incompetence is extremely rare. 

Co-arctation of the Aorta. — This is a localised narrowing of the 
aorta, of varying degree, in the neighbourhood of the insertion of the ductus 
arteriosus, which may remain patent. The condition is more common in 
males than in females. While a pronounced degree of the defect is com- 
paratively rare, slighter grades are not uncommon and may often escape 
detection. Two varieties of co-arctation of the aorta have been described, 
namely, an infantile and an adult. In the first, the whole of the isthmus 
of the aorta, or the part between the origin of the left subclavian artery 
and the ductus arteriosus, is narrowed. The blood usually enters the descend- 
ing aorta mainly through a patent ductus arteriosus. In the adult variety 
there is a localised constriction of the aorta at, or most often just below, 
and only rarely above, the insertion of the ductus arteriosus. This type 
would seem to be associated in some way with the spread of the process 
which leads to obliteration of the ductus arteriosus to the walls of the aorta, 
or with traction of the ductus. In many cases of the adult variety the 
ductus arteriosus remains patent. In the variety with % closed ductus an 
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elaborate collateral circulation is developed, the blood being carried to the 
lower part of the body by means of widely dilated and tortuous internal 
mammary, scapular, intercostal and deep epigastric arteries. Other con- 
genital heart lesions may co-exist, but usually such is not the case. The 
aorta is dilated above the site of the constriction, and narrowed below with 
slight dilatation immediately beyond the constriction. 

Hypoplasia of the aorta, or narrowing of the lumen of the aorta, through- 
out its whole extent, with diminished size of the heart, has been described 
by Virchow. Other associated congenital heart lesions may be present. 

Dextraposition of the aorta, so that it lies astride both ventricles, has 
already been referred to as part of Fallot’s tetralogy. A right or double 
aortic arch and other variations have been described. 

Transposition of the great vessels, so that the aorta arises from the right 
ventricle and the pulmonary artery from the left, occurs very infrequently. 
Other co-existing congenital lesions, such as a patent interauricular septum, 
or a patent interventricular septum, or a patent ductus arteriosus, are 
usually present. Other malpositions of the pulmonary artery and aorta, 
as, for example, both trunks arising from the left ventricle, have been 
occasionally recorded. 

Supernumerary cusps of the aortic valve are seldom met with, but a bicuspid 
aortic valve is of relatively common occurrence. Lewis has pointed out 
that a congenital bicuspid aortic valve is apt to bo the site of a subaoute 
bacterial endocarditis in later life. 

Patent Ductus Arteriosus. — The function of the ductus arteriosus is 
to divert most of the blood in the foetus from the pulmonary artery into the 
aorta. It usually closes soon after birth. A patent ductus arteriosus is, 
however, a relatively frequent congenital lesion. It may vary in degree 
from a very fine passage to a comparatively wide canal. It may occur 
without any other congenital cardiac defect, but is more commonly com- 
pensatory to some such lesion. Thus, it may be associated with a pul- 
monary stenosis, in which case it serves to convey the blood from the aorta 
to the branches of the pulmonary artery ; or with the congenital type of 
co-arctation of the aorta, in which event it will enable the aorta to be filled 
with blood from the pulmonary artery. 

Congenital anomalies of the auriculo-ventricular valves occur very in- 
frequently. In this connection, a considerable proportion of cases of tri- 
cuspid stenosis or atresia are congenital in origin, while tricuspid incom- 
petence is rarely so, though it may be associated with pulmonary atresia. 
Congenital lesions of the mitral valve are much more rare than those of the 
tricuspid orifice. 

Anomalies of the coronary arteries and of the great veins, and arterio- 
venous aneurysm are very rarely found. 

Symptoms. — The subjective symptoms of congenital heart disease vary in 
intensity according to the site and degree of the lesion. Septal defects 
generally have a less disturbing effect upon the circulation than stenosis or 
atresia. 

In congenital heart disease the symptoms are usually apparent soon after 
birth, but on the other hand nothing abnormal may be obvious until later 
on in life, and in some cases of septal defects the affection may be discovered 
only on physical examination or at necropsy. 
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Shortness of breath and cyanosis are the most common symptoms. The 
former is more frequent and may vary from a simple increase in the respira- 
tory rate to extreme dyspnoea when cardiac failure is present. The degree 
of respiratory discomfort will depend upon the amount of oxygen unsatura- 
tion. Dyspnoea may occur in paroxysms during the time when there is a 
temporary increase in the amount of blood shunted into the systemic circula- 
tion, which in turn may lead to the occurrence or an increase of cyanosis. 
When there is m arked dyspnoea, cough is common and haemoptysis is not 
infrequent. 

Cyanosis is found, in a slight to marked degree, in about half the cases ; 
the term “ morbus coeruleus ” has, indeed, been applied to congenital heart 
disease. The cyanosis is in part due to the passage of unaerated blood 
directly from the right heart to the arterial system and in part to deficient 
oxygenation of the blood in the lungs, the latter the result of disturbances 
in the pulmonary circulation. Cyanosis will be seen in the skin and mucous 
membranes when the volume of reduced haemoglobin in the capillaries rises 
above 7 per cent. It is usually most marked in the lips, nose, the malar 
region and the fingers and toes, being especially noticeable in the nails. 
It may be confined to these localities, or may be more general.- The degree 
of cyanosis varies up to a deep purple, and is increased on exertion. The lips 
and nostrils may exhibit thickening, and clubbing of the terminal phalanges 
of the fingers and toes is usually present, due to chronic venous congestion. 
In cases showing cyanosis, the blood is found to have increased viscosity, 
and its specific gravity may be as high as 1070. There is a considerable 
increase in the number of erythrocytes, and the number may occasionally 
reach 9,000,000 per cubic millimetre, and rarely even more. The haemoglobin 
is also increased, and may be up to 160 per cent. The leucocyte count is 
unchanged, unless there is a complicating infection. 

The temperature of the skin tends to be subnormal. The subjects of 
congenital heart disease are very susceptible to any fall of temperature, and 
are particularly liable to attacks of bronchitis. There is generally retarda- 
tion of growth, and in many cases wasting. The mental condition is, as a 
rule, backward, and the patient is frequently dull and lethargic. As the 
result of anoxaemia, there may be syncopal attacks, which may even give 
rise to prolonged unconsciousness, while epileptiform attacks may also occur. 
There is a tendenoy to haemorrhages from the nose and gums, and less often 
from the lungs. 

The pulse may be quickened in rate. There is usually evidence of cardiac 
enlargement, of varying degree, the right side of the heart being especially 
affected. Frequently a murmur, and sometimes a thrill, usually systolic in 
time, are to be noted. While the point of maximum intensity of the murmur 
is commonly over the pulmonary area, it may be difficult or impossible to 
define. Usually the murmur is rough and harsh, and may be very loud, 
though it may be faint. The pulmonary second sound may be- normal, 
diminished or increased in loudneBs. Distension or pulsation of the jugular 
veins may be present. The veins of the retina are dilated and tortuous, 
and both arteries and veins are much darker than normal. When there is 
marked congestion, retinal haemorrhages may occur. 

Other bodily malformations are not infrequently to be noted. 

Indications of increasing chronic venous congestion, such as oedema, 



1006 DISEASES OF THE CIRCULATORY SYSTEM 

which at a later stage becomes general, haemorrhages, hepatic enlargement, 
albuminuria, haemoptysis and transudation of fluid into the Berous sacs may 
supervene. 

The chief complications of congenital heart disease are subacute bacterial 
endocarditis or endarteritis, one of the acute infective diseases, especially 
pneumonia and pulmonary tuberculosis, syncope, coma, convulsions, and 
hemiplegia, the result either of thrombosis or haemorrhage. Paradoxical 
embolism may occur in subjects with a patent septum. 

We will now pass to the consideration of the symptomatology of the 
individual lesions. 

In dextro-cardia there is usually an absence of any subjective symptoms, 
and the lesion is only discovered accidentally, unless some other congenital 
abnormality causes symptoms. The apex-beat is on the right side of the 
thorax, and the point of maximum intensity of the aortic second sound is 
on the left instead of the right side. X-ray examination will reveal the 
condition. The other viscera are usually transposed, and if such is not the 
case, there is generally some co-existing cardiac lesion. 

In uncomplicated patency of the interauricular septum when the defect 
is small, not infrequently there is an absence of subjective symptoms, and 
consequently the condition may not be discovered during life. In tbe case 
of a wide patency, tbe heart is enlarged, especially the right auricle and 
the right ventricle, which apparently receive additional blood from tbe left 
auricle. Systolic murmurs are present in about a quarter of tbe cases, and 
are best heard over the base or tbe midsternal region ; • and rarely a thrill has 
been noted. Radioscopy may show enlargement of the right auricle and 
right ventricle, a prominent pulmonary arc and distension of the pulmonary 
branches. 

When patency of the interventricular septum exists alone, i.e. Rogers’s 
disease, the subjective symptoms may be slight. Cyanosis will not be 
present unless there is a veno-arterial shunt permitting one-third of tbe 
venous blood to pass through the septal defect from the right to the left 
ventricle. If the defect is large, the right ventricle will be hypertrophied. 
The characteristic signs of a patent interventricular septum are the 
presence of a systolic murmur, sometimes accompanied by a thrill, heard 
best in the third and fourth left intercostal spaces just to the left of the 
sternum, but it may be audible over the whole of the prsecoxdium and both 
sides of the chest posteriorly. It is not conducted to the vessels of the neck. 
The intensity of the murmur will vary inversely with the size of the defect 
in the septum, and patients with loud murmurs may have no symptoms. 
In those cases described by Roger, the murmur commenced early in systole 
and was prolonged into diastole, and the point of maximum intensity was 
in the middle line over the upper third of the preecordial region. In patency 
of the interventricular septum, the second sound at the base in some cases 
is obscure, and in others is quite distinct. Usually there are manifestations 
of other congenital cardiac lesions, and these then predo mina te. 

In congenital pulmonary stenosis, cyanosis is a feature in the vast majority 
of cases, because some other lesion is usually present. It is then noted 
within a few weeks of birth, but in rare instances may only make its appear- 
ance some years afterwards. Clubbing of tbe fingers, polycythemia and 
defective growth are common. 
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impairment may extend unduly to the left of tile sternal border. In ex- 
ceptional oases the patent ductus arteriosus may be the seat of an aneurysmal 
dilatation. 

For Clinical Electrocardiography in Congenital Heart Disease, see 
pp. 1041, 1042. 

Diagnosis. — While it is usually not difficult to say that congenital heart 
disease exists, the diagnosis of the variety is often fraught with great difficulty 
because of the frequent combination of defects and the variability of the 
physical signs. 

In considering the question of diagnosis, the history of the case, the 
subjective symptoms, the existence or otherwise of evidence of enlargement 
of the right side of the heart, and the time of Occurrence, the point of maximum 
intensity and the direction of selective propagation of any existing murmur, 
are all points which should be taken into account. X-ray examination may 
furnish valuable information with regard to differential diagnosis. 

With regard to the diagnostic value of the various symptoms, it may be 
remarked that cyanosis, even of marked degree, may be present during an 
attack of acute bronchitis in infancy and early childhood, especially in 
ansemic and rickety subjects, and also in cretinism ; and that clubbing of 
the fingers may exist in the acquired form of heart disease, more especially 
in mitral stenosis, while it may be absent in the slighter forms of congenital 
disease. It is also necessary to point out that in some cases of congenital 
heart disease the right side of the heart may be only slightly enlarged. The 
murmurs are usually systolic in time, and loud, and their point of maximum 
intensity and direction of selective propagation are not so typical as those 
of the acquired form of heart disease. In cases of a non-functional systolic 
murmur, having its point of maximum intensity over the pulmonary area, 
the possibility of congenital heart disease should be thought of. It may, 
however, be exceedingly difficult, and indeed impossible, to distinguish 
functional basic murmurs from those of congenital heart disease during 
infancy and childhood by means of auscultation alone, though such murmurs 
are usually not so harsh as those due to congenital defects, and are not 
accompanied by cardiac enlargement or cyanosis. It should be recognised 
that a continuous murmur occupying systole and diastole may also be due 
to a venous hum transmitted from the neck as well as to arterio-venous 
aneurysm. 

If there be a history of a marked cyanosis soon after birth, and of the 
presence of clubbing of the fingers, evidence of enlargement of the right side 
of the heart, and a systolic thrill and murmur whose point of maximum 
intensity and direction of selective propagation are not so typical as those 
of the acquired form of heart disease present in early life, a positive diagnosis 
of the congenital form of heart disease is not difficult. The discovery of 
congenital anomalies elsewhere in the body favours the diagnosis of congenital 
heart disease. 

With regard to the differential diagnosis of the variety of the lesion or 
lesions, the reader is referred to the section on Symptoms, pp. 1004-1006. 

Prognosis. — The prognosis of. congenital heart disease exhibits wide 
variation. If the defect be slight, as, for example, a patent foramen ovale 
or a small opening in the interventricular septum, a Considerable proportion 
of cases may live to an advanced age without experiencing at any rate 
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pronounced subjective symptoms. Even in these cases, however, there is 
a liability to bacterial infection, especially of a streptococcal nature. Such 
is by no means infrequent, particularly in the case of bicuspid aortic valveB 
and a patent ductus arteriosus, and is of serious significance, being always 
fatal, If the defect is severe, the prognosis is more serious. In a large 
proportion of cases the duration of life is brief and, indeed, the individual 
may die a few hours after birth. According to Paul White, the prognosis 
depends upon two factors : (1) The degree of anoxaemia, which is indicated 
to a certain extent by the degree of cyanosis ; and (2) the amount of direct 
strain on the heart. It should be remembered that anoxaemia and cyanosis 
are not strictly comparable, for if there is a polycythaemia there may be a 
sufficient quantity of oxygen in the blood for the tissues, and yet there may 
in addition be enough reduced haemoglobin to cause the cyanosis. Lastly, 
the prognosis is much influenced by whether the patient is well protected 
against an unfavourable environment and intercurrent disease. 

Ectopia cordis is rarely compatible with extra-uterine life. Meso-cardia, 
dextro-cardia and defects of the pericardium are compatible with long life. 
Life cannot exist with a bilocular heart. Trilocular heart is compatible 
with life for some years, and, indeed, instances have been recorded in which 
individuals have lived to adult age ; usually, however, the period of life 
is short. Persons suffering from septal defects not infrequently live to an 
advanced age. When patency of the interventricular septum occurs alone 
and the opening is not large, the individual may live to past middle life ; 
when it occurs in association with other lesions, the prognosis depends upon 
the latter. The prognosis of an individual suffering from pulmonary Btenosis 
depends upon, besides those points already mentioned, whether there is a 
patent interventricular septum to afford relief to the over-distended right 
heart. Death may occur, on the one hand, within a few hours after birth, 
while, on the other, in the case of lesions of slighter grade, life may be pro- 
longed for 5, 10 or 20 years, and occasionally even to middle life ; indeed, 
if a patent interventricular septum be present in these slighter lesions, cases 
have been recorded in which patients have lived to the age of 60. Taking 
cases of pulmonary stenosis as a whole, however, most of the patients die at 
an early period of life. Pulmonary atresia is a much more serious condition, 
and life is prolonged for only a brief period. Cases of stenosis at the aortic 
orifice very rarely survive birth, and in those in which stenosis exists above 
the entrance of the ductus arteriosus, life is prolonged at the outside for a 
few months only, but when just below the entrance of the duct it may be 
prolonged till middle age or over. Cases of transposition .of the great vessels 
do not survive for more than a few hours unless there is a septal defect, in 
which case they may live for some years, and instances up to adult or even 
middle age have been recorded. Persistence of the ductus arteriosus is not 
infrequently compatible with adult life, and individuals have been known 
to have lived even to old age. 

Treatment. — The general measures previously laid down are applicable 
also to this affection. It is particularly important that the patient should 
be kept warm, and it is imperative that careful and detailed measures should 
be adopted for the prevention of bronchitis ; if bronchitis should occur, 
adequate treatment should be adopted without delay. Even in the least 
Berious lesions, care should be taken to guard against infection. When the 
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tonsils are diseased, tonsillectomy is advisable in childhood if the risk is not 
unreasonable, but not during infancy. If cardiac failure supervenes, or if 
any complication occurs, they are to be treated on the lines laid down elsewhere. 

Following Gross (1938), surgical treatment, in almost all cases ligation, 
has been employed in a considerable number of cases of patent ductus 
arteriosus. It is contra-indicated if accompanied by such other varieties 
of congenital morbus cordis as pulmonary stenosis and coarctation of the 
aorta. It is indicated in underdevelopment, malnutrition, and perhaps 
cardiac failure. 


SYPHILITIC AFFECTIONS OF THE AORTA, THE HEART, AND 

THE PERICARDIUM 

This subject is one of much importance and also of considerable difficulty, 
more especially as regards the relative frequency and diagnosis of the con- 
dition, which are intimately bound up with setiological and pathological 
considerations. I shall confine my remarks to the acquired form of the 
disease. 

Relative Frequency and Pathology. — Formerly the importance of 
syphilis as a cause of heart disease was not sufficiently recognised. Later 
the pendulum swung too much the other way. Thus, assertions that syphilis 
is responsible for a quarter to one-third of the total number of cases of 
organic disease of the heart, for about three-quarters of all cases of aortic 
incompetence and almost invariably for those in which there is an absence 
of a definite history of acute or subacute rheumatism, and is by far the 
most frequent cause of chronic myocardial disease are quite unwarranted. 
As to the first, statistics vary exceedingly, but it is probable that syphilis 
accounts for less than 10 per cent, of all cases of organic heart disease in this 
country, though its incidence is higher in some non-European populations ; 
it is the cause of about one-third of all cases of aortic incompetence and 
accounts for a considerable majority of those occurring between the ages of 
40 and 60, especially in males ; and is an important setiological factor of 
angina pectoris under the age of 40. There is good reason for the belief 
that syphilis as a cause of heart disease is diminishing , Exc ludin g the 
possible effect of the present war, it is much more often responsible for 
such in males than in females. 

Syphilitic arteritis commences in the secondary stage but may only 
become marked in the tertiary. 

Acquired syphilis may affect the aorta, which may involve the orifices 
of the coronary arteries ; in the opinion of some writers, very rarely the 
coronary arteries themselves ; the cardiac valves ; and the myocardi um. 

The pathology of syphilis of the aorta (syphilitic mesaortitis) and its 
results are described on page 1066, and elsewhere. 

The following considerations are among those noted : The first part of 
the aorta is the most commonly affected. Syphilis invades the aorta from 
without. The disease-process is the result of inflammation of the vasa 
vasorum and their terminations in the coats of the aorta. The adventitia 
and, later, the media of the areas of the aorta supplied by the inflame d vasa , 
vasorum are secondarily affected, and the inflamm ation is mainly confined 
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to these coats. The inflamm ation in the media is followed by absorption 
and, it may be, necrosis of the elastic tissue and muscle-fibres, and at a later 
date by new formations of fibrous tissues. The intima over the areas of 
inflamma tion is usually thickened. This is merely secondary, and is pro- 
tective or compensatory. In its earlier stages, it is to be distinguished from 
atheroma by the naked eye. It is to be added, however, that in the later 
stages, atheroma usually occurs in the thickened intima over the areas of 
inflammat ion ; also that syphilitic mesaortitis and primary atheroma may 
co-exist, especially in later life. 

The weakening of the middle coat of the aorta by syphilitic aortitis leads 
to dilatation of its lumen. This may be general (diffuse aneurysm), or 
localised (circumscribed or saccular aneurysm) ; the latter is usually accom- 
panied by some degree of the former. 

Syphilitic aortitis may give rise to narrowing or complete occlusion of 
the coronary arteries (see p. 982). As stated, in the opinion of some, syphilis 
may rarely affect the vessels themselves. The disease-process in the aorta 
may spread to the aortic cusps, giving rise to incompetence of the valve 
(see p. 966), and in the opinion of some it rarely extends to the base of the 
aortic cusp of the mitral valve. Syphilis may cause fibrosis of the myo- 
cardium, (see p. 983). Gummata are relatively rare. The commonest site 
is in the septum, especially high up, and in the case of the latter the 
conducting system may be implicated and auriculo-ventricular block may 
result, but they may also occur in the wall of the heart. 

In congenital syphilis, spirochEetes are frequently numerous throughout 
the myocardium, but the latter usually shows little change although in some 
there is a good deal of proliferation of the connective tissue. Gummata 
may also be met with. 

Symptoms. — Moat patients do not consult a doctor for cardiac symptoms 
before 15 to 25 (usually about 20) years after the primary infection, whereas 
in the great majority of cases the aorta has been affected long before this. 

The symptoms of syphilitic aortitis depend upon the extent of the lesion, 
that is, whether there is involvement of the coronary arteries, general dilata- 
tion of the aorta, aortic incompetence, implication of the myocardium, or 
saccular aneurysm. 

The most common early symptoms are dyspnoea on exertion ; oppression, 
discomfort or pain in the front of the chest, usually in the upper sternal 
region ; and paroxysmal dyspnoea. It is important to recognise the char- 
acteristic features of the pain. It is often localised but may radiate to the 
arms and neck. Its degree may vary from slight to severe. It may come on 
spontaneously, i.e. apart from physical exertion, especially on lying down, 
in which event it may be intermittent or constant, and is generally aggra- 
vated by exertion ; or it may occur only on exertion, in winch case it may 
continue after the cessation of effort. There may occasionally be hyper- 
aestheaia over the painful area. Severe paroxysms of dyspnoea, including 
nocturnal, are not in&equent. There may be paroxysmal pain together 
with paroxysmal dyspnoea while at rest. Sometimes a moderate or faint 
systolic murmur and an accentuation of the second sound in the aortic area 
are present. Some observers are of opinion that rubbing sounds along the 
right border of the sternum may be noted, especially when the patient leans 
forward ; personally I have never been able to detect such. The foregoing 
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the ages of 40 and 00, in the absence of hypertension and hyperthyroidism, 
is very suggestive of syphilis. Syphilis is an important cause of angina 
before the age of 40. 

The early manifestations of aortitis have been described. The pain 
differs from that of angina pectoris in that its location is higher ; it has far 
less tendency to radiate to a distance ; it is more likely to come on spon- 
taneously, and to be persistent; and if related to physical exertion, not 
to disappear on the cessation of such. Paroxysms of dyspnoea are very 
suggestive. A combination of aortic and mitral valvular disease, especially 
before 30 years of age, points to a rheumatic origin. Aortic incompetence 
alone, i.e, without stenosis and mitral disease, occurring between the ages 
of 40 and 60 is in a considerable maj ority of cases due to syphilis, especially 


n 


Fig. 36. — Orthodiagram from a case of aortic incompetence, of syphilitic origin. The 
left ventricle 3 a moderately enlarged, and the aortic shadow is generally enlarged, 
especially on the right side. 

in males. It is to be noted that sometimes a combination of valvular lesions 
the result of both rheumatic and syphilitic infection is occasionally met with. 

X-ray examination is of supreme value in all stages of the disease, and 
the frequency with which the early stages are overlooked could, in large 
measure, be remedied if all those with a history of syphilis were from the 
outset periodically examined by this method for evidence of aortitis. The 
results of X-ray examination have been described. It is necessary to dis- 
tinguish between general dilatation due to syphilis from that caused by 
atheroma, or hypertension, ox both. This is dealt with on pp. 1029, 1030. 

A serological test should be done in all doubtful cases. A negative is not so 
valuable as a positive reaction ; a single negative does not exclude syphilis : 
and in some cases it may be advisable to employ a provocative dose of one 
of the organic arsenical preparations. We rixould, on the other hand, be 
careful not to place too much reliance on the result of the serum test ; it 
should be considered in conjunction with other data. Lastly, a positive 
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reaction does not necessarily signify that the malady from which the patient 
is suffering is syphilitic ; and the same applies to the coexistence of other 
specific stigmata. 

Prognosis. — This depends largely upon early diagnosis and the kind of 
treatment adopted. Taking cases as a whole, the prognosis is very unfavour- 
able, in all probability owing to the fact that a correct diagnosis is not often 
made until the later stages of the disease. When untreated, the lesion is 
usually progressive, it may be rapidly so, and the mortality is high. If, -on 
the other hand, a diagnosis is made early and treatment is prompt and 
suitable, there is a reasonable prospect of relative recovery, and not infre- 
quently recovery is even complete. Naturally the prognosis is much more 
favourable in the absence of saccular aneurysm, angina pectoris, congestive 
failure, and aortic incompetence, especially the first three. The first is 
discussed elsewhere. Even in the absence of angina pectoris and aneurysm, 
in aortic incompetence the prognosis is generally very unfavourable, death 
often taking place within two or three years after the onset of symptoms. 
Congestive failure in syphilitic aortitis is particularly unfavourable, rarely 
responding to treatment, and it is improbable that such cases will live for 
more than six months. The results of electro-cardiographic examination 
are sometimes helpful. Lastly, in all types of cases, surprising improvement 
is occasionally met with when suitable specific treatment is adopted. 

Treatment. — The question whether a preliminary rest is required, and, 
if so, how much should first be considered. I would add that even in the 
absence of obvious manifestations of cardiac failure a rest of four to six weeks 
is an advantage. The various measures which may be applicable to any 
from of cardiac disorder should be reviewed in detail. See pp. 895-910. 
Apart from these considerations, the indication is for anti-specific treatment, 
even in the absence of a positive serum reaction. This should be prompt, 
suitable, and prolonged. I am a firm believer in the employment of the 
arsenical organic preparations, not excluding cases of angina pectoris and 
congestive failure, but only under certain conditions, as set forth below. 
Their indiscriminate use is attended with danger, even of grave degree ; 
they may give rise to a focal reaction and consequent increased involvement 
of the orifices of the coronary arteries. 

The scheme I recommend is the result of some conversations I have had 
with Col. L. W. Harrison, to whom I desire gratefully to acknowledge my 
indebtedness. 

It is essential that the specific treatment be conducted in collaboration 
with a cardiologist, whose instructions respecting rest and the treatment 
of the patient’s general condition should be followed implicitly. As regards 
the specific treatment, one principle is paramount, in order to avoid reactions 
after injections, whether they be Herxheimer or toxic from arsenical 
injections. 

It is always advisable to begin with bismuth by injection, and a good 
starting course is with iodo-bismutliate of quinine, in doses of 3 to 4 c.c. 
of a 10 per cent, suspension, twice weekly to a total of 20 in about 10 weeks. 
Alternatively, if the patient shows good tolerance of the first ten injections 
of the iodo-bismuthate, the course could be completed with injections of a 
compound with a higher bismuthial content, such as the oxychloride, in 
doses of 1-0 to 1-5 c.c. of the 10 per cent, suspension. Concurrently with 
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the bismuthial injections, potassium iodide should be given in doses of 
15 grains thrice daily. 

A month after the end of the first course, a second one should be employed, 
this time 0-16 to 0-24 g. bismuth metal in some form, such as the oxychloride, 
once weekly until five have been given. Then, if there is no contra-indication 
in the form of congestive heart failure or angina pectoris, one may start 
with injections of sulpharsphenamine on some such plan as : 2 injections of 
0*10 g., 4 of 0-2 g., 4 of 0*3 g., and 10 of 045 g. intramuscularly or deep sub- 
cutaneously twice weekly. If the arsenical injections are well tolerated 
generally but the patient dislikes the local discomfort too much, one may 
feel one’s way with intravenous injections of neoarsphenamine or of 
arsphenamine diglucoside, commencing with doses of 0-10 g. 

If the arsphenamine preparation has been well tolerated, one may try 
a third course six weeks after the end of the second with intravenous injections 
of an arsphenamine preparation concurrently with a bismuthial one, admini- 
stering a weekly injection of each to a total of ten ; the dosage should be 
regulated by previous experience in respect of reactions, and by the general 
condition of the patient as reported by the cardiologist. Assuming that the 
treatment on the above lines has been well tolerated, the further procedure 
may be as in latent syphilis (see p. 237). 

These recommendations may require consideration when penicillin 
becomes generally available for the treatment of syphilis. This is non- 
toxic, and is likely to be the remedy of choice (see p. 218). 


ANGINA PECTORIS 

General Considerations. — The subject of angina pectoris is of much 
practical importance, more especially as regards diagnosis and the manage- 
ment of a case.. Thus, in my experience, the malady is frequently over- 
looked and, moreover, many patients die many years earlier than need be. 
Again, it would appear that during the last 20450 years there has been a 
considerable increase in frequency, especially in men. 

At the outset it is of cardinal importance to understand what is meant 
by the term. Angina pectoris is a symptom-complex, which may be associ- 
ated with a diversity of cardio-vascular organic disease, and may even be 
independent of such, e.g. severe anaemia. It is characterized by paroxysmal 
attacks of pain, in the great majority of cases in the front of the chest, most 
commonly in the retrosternal region, with a tendency to radiate in certain 
directions ; frequently accompanied by a sensation of oppression or con- 
striction; or, occasionally, either of these sensations without pain; and 
the exciting cause, at least of the first attacks, is in the great majority of 
cases physical exertion. 

.(Etiology, Morbid Anatomy, and Pathogenesis.— Heredity is, in my 
opinion, certainly a factor, one of the reasons for this being that cardio- 
vascular degenerative changes are more prone to occur in certain families. 
The malady is found more frequently in those who are passing from mirHlft 
into elderly life ; if syphilis is the cause, not infrequently earlier ; while in 
aortic incompetence the result of antecedent acute or subacute endocarditis 
it may be met with in the third or even the second decade. It is much more 
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common in those who are subject to mental or emotional stress or straia 
being relatively uncommon in those whose occupation is of a manual char- 
acter ; in which connection, I am of opinion that mental and emotional 
stress and strain are undoubted causes of atheroma of the coronary arteries. 
It is more likely to occur in individuals with an unduly sensitive nervous 
system. Other predisposing causes are those of atheroma (see pp. 1072, 1073) ; 
hypertension ; syphilis ; acute and subacute rhe uma tism ; and occasionally 
one of the other acute infective diseases, particularly enteric fever and 
influenza. In syphilis the disease-process involves the orifices of the coronary 
arteries, or gives rise to aortic incompetence. ' 

The most common structural changes are disease of the coronary arteries, 
disease of the aorta, aortic incompetence, especially of syphilitic origin, 
and chronic myocardial disease, the last usually the result of coronary disease. 
By far the most common is atheroma of the coronary arteries (see p. 933). 
There may be old infarcts in the myocardium. 

In coronary disease there may be, in addition, spasm of the vessels. It 
is believed that the attacks are sometimes induced by spasm of the vessels 
even in the absence of organic disease. Angina occasionally occurs in sortie 
regurgitation, generally due to syphilis. It is rarely met with iu paroxysmal 
tachycardia, paroxysmal auricular flutter with a very rapid ventricular 
rate, paroxysmal auricular fibrillation with a very rapid ventricular rate, 
thyrotoxicosis, and in severe ansemia, independent of organic cardio- vascular 
disease. 

Among the exciting causes of the attacks are physical exertion, mental or 
emotional excitement of any kind, mental effort, cold, such as exposure to a 
cold wind or atmosphere, and cold sheets, the ingestion of food, and dyspepsia, 
particularly attended with distension of the stomach or colon. There may be 
a combination of two or more factors. Thus, au attack is more likely to occur 
during physical exertion after a meal. An extreme example is hurrying 
uphill on a cold day against a strong wind aud engaging m au excited con- 
versation soon after a full meal. Physical exertion is much the most frequent 
exciting cause, and, at least in the first attacks, is so m the great majority of 
cases In the case of physical exertion the attacks almost always occur durirsj 
it ; in that of mental or emotional excitement, usually so ; and iu that of 

mental effort, generally afterwards. . 

Angina pectoris sometimes follows coronary occlusion. Again, the same 
individual may at one time suffer from angina and at another fr*m coronary 

occlusion^ ^ 0 ij Ser ved that angina pectoris rarely affects those with con- 
uestive heart failure or auricular fibrillation. Moreover, if either of there 
supervenes in those suffering from angina pectoris, usuully no further attacks 

0C °Tlie hypotheses which have been advanced as to the mechanism of the 
attack include the following i 

The current view, which is very probably correct, is that the attack is duo 
to transient relative uuoxamiia of part, or less frequently the whole, of the 
myocardium. The supply of oxygen is iuauflicieut for the demands made 
uoou the heart muscle. The greater the degree of anoxaemia the more easily 
is an attack induced. The auoxmmia is in the vast majority of eases due 
to inadequacy in the amount of arterial blood supplied to the myocardium. 
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In the great majority of these this is the result of structural disease of the 
coronary arteries. It is believed that it may. be caused by functional spasm 
- of the vessels. In aortic incompetence, there is a diminished coronary circula- 
tion due to the low diastolic pressure. In paroxysmal tachycardia, the 
shortening of the diastolic period also gives rise to a diminished coronary 
circulation. Thyrotoxicosis makes an excessive demand on the circulation. 
In severe ansmia the smaller haemoglobin content results in a deficiency 
in the oxygen carrying power of the blood. Lastly, an attack can occur 
when there is a diminished oxygen saturation, i.e. such as obtains at a high 
altitude or in a partially exhausted chamber. In support of the anoxsemic 
origin of angina pectoris, the following may be mentioned. The pain of 
angina resembles that of coronary occlusion ; transient changes in the electro- 
cardiogram similar to those of coronary occlusion have been noted during 
the attacks in some cases ; experimentally induced anoxaemia in the subjects 
of angina has in some brought on attacks of pain and, in some, similar transient 
changes in the electrocardiogram ; the beneficial effects of nitrites during 
an attack in the subjects of angina ; and the post-mortem findings. 

The late Sir Clifford Allbutt regarded the phenomena as generally, but 
not always, produced by tension of the first part of the aorta, which is the 
seat of some inflammatory or degenerative lesion. He described certain 
rarer cases in which the morbid stress falls on the pericardium. He was 
of opinion that the relief of pain by nitroglycerine was due to dilatation of 
the peripheral arteries and a diminution of the blood pressure in the aorta ; 
and that sudden death, when it occurs, is the result of “ vagus inhibition,” 
the shock of the pain causing asystole, associated with myocardial and 
coronary disease, which is so frequently found in the subjects of angina. 
Wenckebach believed in the aortic origin of the attack in the majority of 
cases. The late Sir James Mackenzie’s views were the following : That angina 
pectoris is an expression of exhaustion of the heart muscle, together with a 
susceptible nervous system. The pain is a viscero-sensory reflex ; the sense 
of constriction a viscero-motor reflex, giving rise to spasm of the intercostal 
muscles. That sudden death is due to the lesion causing the pain, and is 
i frequently the result of ventricular fibrillation. Other hypotheses are that 
i the attack may be due to neuralgia of the cardiac nerves ; or to cramp, 

i or spasm, of the heart ; or to distension of an enfeebled left ventricle. 

The Varieties or Angina. — Various methods of classification are em- 
ployed by different writers, among which are the following : (1) Angina minor 
and angina major ; (2) primary and secondary angina ; (3) true and false or 
pseudo-angina ; (4) angina of effort (or exertion) and angina at rest — the 
latter being sometimes called angina of decubitus ; and (5) angina of effort 
and angina of coronary occlusion with myocardial infarction. 

The first, in my opinion, serves no useftil purpose. Eor angina may range 
from pain which is slight to that which amounts to anguish ; between these 
two extremes there is an almost infini te variety in the severity of the attacks ; 
there is no approximate line of demarcation between the two forms ; and 
the same individual may experience attacks of considerable or even peat 
variation at different times. The third term, in my view, should certainly be 
dropped. Respecting the fourth, it is to be observed that the subjects of 
angina at rest almost always also suffer from angina of effort. 

The last classification of angina, i.e. angina of effort and that of coronary 
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occlusion rests upon the fact that in both the locality and distribution ad 
the character of the pain are similar ; in the opinion of most, but be it not d 
not of all, the cause of the pain is the same, t.e. anoxtcmia of the myocardium ; 
and transient modifications of the electro-cardiogram resembling those cl 
coronary occlusion have been observed in some cases of angina during the 
attacks. I am of opinion that this classification is fundamentally erroneous 
for the following reasons : (1) In angina pain constitutes the whole, or almost 
the whole, clinical picture, whereas in coronary occlusion it is only a part and, 
moreover, the component parts of the clinical picture are usually very u nlik e. 
A careful comparison of the clinical features outlined on pp. 1018-1020 and 
p. 1026 respectively will readily reveal the foregoing. (2) Pain (or a sensation 
of oppression or constriction) may be absent in coronary occlusion. (3) As 
has been pointed out, angina may be associated with a diversity of cardio- 
vascular organic disease, and may even be independent of such ; whereas in 
occlusion there is a uniformity of the pathological condition. ( 4 ) In angina 
there is a relative and transient anoxaemia, whereas in occlusion the blood 
supply is completely and permanently cut off, and that part of the wall of 
the heart is permanently destroyed. (5) The appropriate therapeutic measures 
are very different. 

The best classification, in my opinion, is (1) angina associated with organic 
cardio-vascular disease, and (2) that which is independent of such. The 
latter may occur in paroxysmal tachycardia, thyrotoxicosis, severe anmmu 
and, it is believed, functional spasm of the coronary arteries. 

Symptoms. — The exciting causes of the attacks have been described. 
It is to be noted that an attack may exceptionally occur during rest and even 
during sleep. 

Paroxysmal pain is the cardinal feature. Its onset is usually sudden, it 
is continuous and becomes more severe as the exertion is increased, and 
subsides more or less gradually. Its degree may vary from slight discomfort 
to that of intense anguish. In the great majority of cases, the pain is situated 
in some part of the front of the chest. It occurs most commonly in the retro- 
sternal region ; next, across the front of the chest ; sometimes on either side 
of the front of the chest, more often the left ; not infrequently in the 
epigastrium or lower in tho abdomen— the so-called angina abdominis; 
rarely in the back of the chest ; and more rarely m any of the areas to which 
pain arising in a more common site may spread. The pnm has a tendency to 
radiate in certain directions: frequently to the left shoulder and armpit; 
in many cases down the left arm, generally on the ulnar side, usually not 
beyond the elbow, but it may extend to tho wrist or even as far as tho tips oi 
the little and rin" fingers ; sometimes both arms ; occasionally tho right arm 
only • to near the angle of the scapula, on one or both side3, or to a wide area 
in the back of tho chest ; in an upward direction, to tho infra-clavicular 
region the neck, the jaw or teeth, especially the left, the occiput, or oven the 
too of the head ; or in a downward direction, to the abdomen, or even to the 
lower extremities. When tho locality of tho pain is in an area to which that 
arisin" in a more common site may spread, it may or may not radiate. As a 
"eneral rule, tho more severe the pain, the more frequently does it radiate 
and also the wider the radiation. 

The pain is frequently accompanied by a sensation of oppression or 
constriction, and the latter may be so severe that the patient experience.* 
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a sensation as if the chest were held in a vice. Occasionally there is oppression 
or constriction without pain. Instead of pain, or a sensation of oppression or 
constriction, the patient may complain of a sensation of rawness or of burning 
in the front of the chest. There may be a sensation of weight or of tingling 
or numbness in the left arm. The breathing is generally restricted, and its rate 
is only infr equently increased. If the patient is in motion, usually he becomes 
immobile and remains so, and with a cessation of effort, the pain quickly 
subsides. Sometimes, however, he is able to continue his effort without 
pain. If the pain is at all severe, it is often accompanied by a sensation of 
anxi ety out of proportion to its severity and, if still more severe, occasionally 
by a sense of impending dissolution — angor animi. It is believed by some 
that very rarely a sense of impending dissolution occurs alone, i.e. without 
pain — the angina sine dolore of Gairdner. 

The expression of the face may be anxious. The skin may be pallid, and 
there may be a clammy sweat, but occasionally the opposite is the case. 
There may be flatulence, nausea, occasionally vomiting, and very rarely 
hiccough. The pulse-rate varies in different cases ; in some it is increased, 
while occasionally it is diminis hed- The blood pressure is usually increased 
to some extent during the attacks. The cardiac sounds may be weak. There 
may be irregularity of rhythm, usually due to extra-systoles. 

The duration of the attack may vary from a few seconds to a few minutes 
or longer, the average being a few minutes, and even severe attacks rarely 
last much longer. 

The term status angiuosus is applied to prolonged attacks of pain, periodi- 
cally increasing and dimini shing, or a series of attacks quickly following one 
another, which are practically always due to coronary occlusion. 

The severity of the attacks may vary from pain or a sensation of oppres- 
sion or constriction or rawness or burning, each only of slight degree and last- 
ing for a few seconds, to pain which amounts to anguish. The locality and 
distribution of the pain and how it is induced are of much greater significance 
than its variety. 

As the attack subsides, the patient may belch up a large quantity of air, 
and it is often followed by the passage of abundant pale urine. After the 
attack there may be exhaustion, aching and hypersesthesia or hyperalgesia, 
in the area of the pain, and a sensation of weight, or of tingling or numbness 
in the left arm, even for some time. On the other hand, it is surprising how 
soon the patient may be free from symptoms, even after a severe attack. 

In the early stages the attacks may be related only to the more severe 
forms of physical exertion, and the same applies to other exciting causes; 
the symptoms may be only mild ; the pain may not radiate ; the attacks may 
be very brief ; and the symptoms may disappear as soon as the exciting cause 
ceases. As the malady progresses, the attacks tend to become more and 
more easily induced, so that they may occur when the patient is walking 
at the ordinary rate or even slowly on the level, or even during the act of 
eating ; the symptoms tend to become more severe ; more frequently does 
the pain radiate and also over a wider area ; the duration of the attacks is 
increased ; and the symptoms last longer after the exciting cause ceases. 
Ultimately the attacks may appear to be independent of any obvious exciting 
cause. In this connexion, however, it is necessary to point out that in at 
least a considerable proportion of these cases such is really not the case, 
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for, on careful inquiry, it will be found that they occur when the patient ii 
tired, it may be some time after an exciting cause. On the other hand the 
first attacks may be severe ; the severity of the attacks may alternate ; ’anl 
the attacks may become less severe and even cease, either as the result of 
treatment, or spontaneously. 

Death may occur during or after an attack, the result of ventricular 
fibrillation, or of coronary occlusion. 

Diagnosis. — This may be very difficult when the symptoms are alight 
and there is an absence of evidence of cardio-vnscular disease, particularly 
in the case of the former. Nevertheless, if all the avenues of investigation 
be fully taken advantage of, a correct opinion is possible in the great majority 
of cases. The following points, among others, require consideration: the 
age ; the sex ; the history of the patient’s complaint ; the response to 
nitrites ; and the results of examination, thi3 including by the X-rays and 
the electrocardiograph. 

The history of the patient’s complaint is of pre eminent importance, 
and is of infinitely more value than what is found on clinical and instru- 
mental examination — indeed, there may be a complete absence of abnormal 
findings in the subjects of undoubted angina pectoris. It follows, therefore, 
that a detailed and careful inquiry of the patient’s complaint, from its incep- 
tion, should be made. The characteristic features of the attacks, and the 
circumstances under which they occur, have been described so fully that all 
that is needed is to refer the reader to such for his careful consideration. 


The following may be added : A noteworthy feature is that, in the same 
individual, excepting when the malady is increasing, if physical exertion is the 
exciting cause there is a remarkable constancy in the kind or rate or amount 
of effort which will probably, if not almost always, bring on an attack ; and 
thi 3 also applies in considerable, though less, degreo as regards the other 
exciting causes. Another is the relative absence of variation in the locality 
and radiation, the character, and the severity of the pain. The foregoing 
are of considerable diagnostic value. The character of the breathing is of 
some diagnostic significance ; and if there should be a pronounced increase 
in its rate, it may be assumed that there is dciiuitc involvement of the 
myocardium. If the patient is seen during an attack his attitude and 
expression are of help. In the vast majority, of cases, at least in the earlier 
stages, the symptoms are immediately relieved by uitrites. .Vs to the 
results of clinical and instrumental examinations, those indicative of 
atheroma of the coronary arteries, atherma of the aorta, and fibrosis of 
the myocardium, are the most important. For clinical electrocardiography, 


Anrnna pectoris should be distinguished from indigestion; coronary 
occlusion • pain due to neurasthenia and emotional states ; that of cardiac 
failure ; biliary, intestinal and renal colic, especially the first ; acute pleurisy ; 
acute pericarditis ; pleurodynia ; intercostal neuritis ; arthritis of the 
dorsal spine or of the left shoulder joint ; intrathoracic aneurysm and now 
"rowth ; cervical rib ; and herpes zoster. 

° Angina pectoris, especially the less severe attacks, is very frequently 
mistaken for indigestion. There are three main reasons for this : (I) I’atieatJ 
sufferin'' from angina are more likely to get an attack during physical exertion 
after a meal, and therefore not infrequently regard the attack as of gastric 
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origin. (2) Iu angina, pectoris, the locality of the pain is often in the lower 
part of the front chest, or epigastrium, or both. (3) As the attack subsides, 
the patient may belch up a large quantity of wind, with subsequent relief. 
In tho differential diagnosis, whenever an individual in middle or later 
life, especially a male, complains of pain in the epigastrium or lower part of 
the front of the chest after meals, inquiry should invariably be made whether such 
occurs only, or especially, on exertion after meals: and, moreover, whether he 
is subject to pain on exertion irrespective of meals. In indigestion usually the 
pain docs not reach so high, and there is an absence of radiation in certain 
directions. The response to nitrites and suitable remedies for indigestion 
respectively is of diagnostic value. The distinguishing features between 
angina and coronary occlusion are described on pp. 1026, 1027. Pain due to 
neurasthenia and emotional states, and tocardiacfailurcarodcscribcd onp.912, 
and should present no difficulty. In addition, in angina pectoris the pain in 
the great majority of cases is situated either in the retrosternal region or across 
the front chest ; when physical exertion is the cause, the attacks almost 
always occur during it ; and they are of shorter duration. 

The diagnosis between severe angina pectoris and biliary colic in which 
the pain is situated in the epigastrium or lower retrosternal region may be 
difficult, especially os the pain of the latter may radiate upwards anteriorly, 
possibly as high as tho neck ; and, moreover, it should be remembered that 
the two maladies may co-exist. A careful consideration of the respective 
clinical features will, however, almost always result in a correct diagnosis. 
Thus, in clinical biliary colic there is an abseuco of an exciting cause ; tho 
onset and termination aro still more sudden ; the pain radiates also in other 
directions characteristic of that malady ; it never involves the arms ; there 
is great restlessness, and there is usually nausea and vomiting. 

Prognosis. — This is less difficult than formerly, for it is now more possible 
to determine the nature and severity of any associated cardio-voscular morbid 
condition. Nevertheless, it is still very difficult, for the malady is exceedingly 
varied and one of its characteristic features is the uncertainty of its outlook. 
Death may occur even during one of tho first few attacks ; it may take place 
during what appears to be a mild attack ; and the attacks may cease for years, 
and even after the severest attacks there may be no recurrence. Taking cases 
as a whole, tho average duration of life after the first attack is certainly 
less than ten years. A few, however, live to old age. 

In any given case, the following points require consideration : heredity ; 
tho mtiology ; the nature and severity of any associated cardio-vascular 
organic disease ; how easily tho attacks aro induced — for examplo, in the 
case of physical exertion whether on the one hand only on hurrying up an 
incline or on the other oven when walking slowly on the level ; do they occur 
even without any exciting cause ; the severity ; the duration and frequency 
of the attacks ; aro they becoming more easily induced, or moro severe, or 
more frequent ; tho nature of tho exciting cause ; whether in future it will 
be possible for the patient to modify his manner of life so as to avoid what he 
has found by experience to bo the exciting causes of such ; and tho response 
to treatment. 

As regards tetiology, among the most favourable cases aro those which 
occur in paroxysmal tachycardia, thyrotoxicosis, severe anosmia, and focal 
sepsis, such as in cholecystitis. Hypertension as a causo is not unfavourable, 
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unless of very severe grade, or there is much arterial degeneration or (it 
kidneys are involved. When chronic valvular or chronic myocardial dbcii* 
is the result of antecedent acute inflammation, the outlook is much eo:» 
favourable than when due to primary degenerative processes. When syphu 
is the cause, the prognosis depends upon the response to treatment but ii 
usually unfavourable. The nature and severity of any associated cardio- 
vascular organic disease is perhaps the most important consideration of a! 
This is dealt with under their respective headings. It is to be remembered 
that atheroma tends to be progressive. How easily the attacks are induced 
is probably of more significance than their severity. When emotion b the 
exciting cause, the outlook is better than in the case of physical cxertio: 
since it affords an opportunity for successful treatment. The latter al-j 
applies in the case of a sensitive nervous system, and this is one of the reason 
why the malady is more favourable in females than in males. If they occur 
while the patient is at rest, the prognosis is usually grave. 

Treatment. — This resolves itself into two parts : A. The treatment of aa 
attack ; B. The prevention of the attacks. 

A. The Treatment op ax Attack. — The patient should be warned to 
remain still and, as far as possible, place himself in the position he finds by 
experience affords him most relief, until at least several minutes have elapsol 
after the cessation of the attack. In the majority of cases the most efficacious 
and suitable remedies are the nitrites. Those most frequently used are amyl 
nitrite (2-5 minims), glyceryl trinitrate (nitroglycerine) (jfo-ffth-jVth gr.), 
sodium nitrite (J-2 grs.), and erythrol tetranitrate (1-1 gr.j. The last two 
are much more useful for prophylactic purposes. The rapidity of action c: 
the respective four drugs is in the order in which they are placed, and the 
duration of such inversely so. While amyl nitrite is the most rapid in its 
action, glyceryl trinitrate is usually to be preferred, among other reasons 
being that it is less likely to cause any disagreeable effects, and is more con- 
venient. The dose of amyl nitrite or glyceryl trinitrate should be sufficient 
to ensure complete relief without inducing any disagreeable symptoms; 
and it may be necessary to repeat the dose. Amyl nitrite is inhaled from a 
glass capsule covered with silk, which is broken. Glyceryl trinitrate is beat 
administered in the form of tablets, which should be chewed, or placed under 
the ton"ue and sucked, and allowed to dissolve instead of being swallowed 
whole. °Ca*re should be taken that the preparations are fresh and can be 
easily used by the patient, i.e. that the box containing the amyl nitrite can 
be opened and the capsules broken easily, and that the tablets of glyceryl 
trinitrate are not hard. The effects of these remedies are sometimes enhanced 



dermicallv in sufficient dose, is indicated. Failing these, the inhalation , oi 
ether or chloroform, cautiously administered may be tried. If the remedy 
ar° not at hand, a large dose of a diffusible atimulaut (brand;., 


enumerated ar° not 
whiskv ether, or ammonia) nun be lielptui. . .. 

I would emphasise that after a severe attack of angina, the patient should 
have a period of rest (see aho later). I have known of a number of deaths 
because this has beeu omitted. 
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B. The Prevention of tee Attacks. — la the first place, the aetiology 
and any associated cardio-vascular affection, such as hypertension, syphilitic 
aortitis, focal sepsis, and severe anaemia should be reviewed. In the nest 
place, the question of a preliminary rest should be considered. Such is 
indicated if pain occurs when the patient is walking slowly on the level and, 
still more so, even while at rest ; if the attacks are severe and frequent ; if 
the malady is increasing in severity ; if there is tiredness or exhaustion of 
the nervous system ; or if, in other cases, appropriate treatment has proved 
unsuccessful. The ideal is that the amount of rest should be sufficient to 
enable the patient to attain his optimum. This varies considerably. In 
a relatively few cases partial rest for a period suffices. In at least the first 
three groups of cases, at least some weeks and it may be months of complete 
rest, both physical and mental, together with the restricted diet for “ severe ” 
cardiac failure described on p. 897, naturally followed by a period of partial 
rest, is required. Thirdly, in no cardio-vascular affection other than hyper- 
tension is the patient’s manner of life of such cardinal importance. A detailed 
investigation of the patient’s general mode of life, his occupation, habits, 
hours in bed, the amount and character of his sleep, how long he takes off 
for his meals, his mental and emotional character, and the exciting causes of 
the attacks, should be made. 

Having done this, I would ask my readers carefully to consider the various 
therapeutic measures described on pages 895-910. 

There is no cardiac malady in which it is more necessary for a patient to 
live within the limits of his strength, according to the rules laid down on 
p. 896. He should carefully avoid anything he has found by experience 
likely to induce an attack. It is advisable that ho should not engage in 
physical exertion soon after a meal, or against a strong or cold wind. Warm 
underclothes, and a locality which is non-hilly and of a mild climate, are to 
be enjoined ; while cold rooms, cold sheets at night, and hot and cold baths 
are contra-indicated. Any existing obesity, or flatulent distension of the 
stomach or colon should, without fail, be treated. 

With the object of diminishing the incidence of the attacks, sedatives, 
as described on pp. 896, 897 are often helpful, especially if the patient suffers 
from an unduly excitable nervous system. The xanthine group of drugs 
(see p. 903), by causing vaso-dilatation of the coronary arteries, are not 
infrequently of use. Aminophylline and theophylline are better than theo- 
bromine and theobromine and sodium salicylate (diuretin). The nitrites 
(sodium nitrite and erythrol tetranitrate) are occasionally of help. For 
the use of insulin and dextrose, see p. 983. X-ray therapy and diathermy 
have also been employed, and, at least the first, deserve further investigation. 

Glyceryl trinitrate (.j^jth-^th gr.) may be tried as a prophylactic 
measure a few minutes before engaging in reasonably necessary physical 
exertion. When the patient is subject to nocturnal attacks, sodium nitrite 
or erythrol tetranitrate at bedtime may be of help, failing which a sedative 
or hypnotic, including a trial of bromide, chloral and opium, is in- 
dicated. 

Surgical Treatment . — During the last two to three decades or so, surgical 
treatment has been resorted to for the relief of pain ; and, recently, with the 
object of establishing a collateral circulation of the myocardium and so 
attacking the underlying cause. The first comprises varieties of cervical and 
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dorsal sympathectomy, paravertebral injection of alcohol, dorsal l am! , 

ectomy, and removal of the thyroid gland. mL, ‘ 

Jonnesco in 1916, introduced a variety of cervical sympathectomy a -,i 
others were tried. The results varied in different individuals. Later, var'ieJ* ; 
of dorsal sympathectomy were substituted. In the great majority of 
the operation is completely successful in the relief of pain, but even with 
special skill and experience on the part of the surgeon there is an appreciable 
operative mortality, and there are often some disagreeable after-effects in 
those who survive. Paravertebral injection of alcohol is a comparatively 
minor procedure, does not require a general anaesthetic and is safe and there- 
fore can be employed in any case. There are difficulties connected with 
technique but these are gradually being overcome. While not so certain in 
its results as dorsal sympathectomy, it is completely successful in at leas: 
half of the cases and more or less successful in most of the others. Much 
depends upon the competence of the operator. The procedure may be 
repeated. A disadvantage is that a persisting severe intercostal neuralgia 
sometimes follows. Some cases of dorsal laminectomy, followed by relief 
of pain at the level of the operation but not below, liavo been recorded. 
Total removal of the thyroid gland was introduced by Blumgart and others. 
By diminishing the metabolic rate, the work of the heart is reduced. There is, 
however, some reason to believe that the relief of pain is not entirely due to 
this but is partly the result of damage or section of various sensory pathways, 
and those who hold this view prefer partial thyroidectomy, as in the case of 
thyrotoxicosis. Removal of the thyroid gland, total or partial, is a lor." 
operation and is more severe than is sympathectomy but in skilful hands thl 
mortality is comparatively low and the results are good in a fair proportion 
of cases. It should be considered only in a small proportion of cases, and it 
is contra-indicated if there is a history of recent coronary occlusion and in 
hypothyroidism. A period of rest in bed before and a longer one after the 
operation are necessary. If myxeedema follows the operation minimum doses 
of thyroid should be administered. 

Revascularisation operations in the form of pericardial implantation of 
subpectoral muscle and cardio-omcntopcxy have been performed by a 
number of surgeons, very notably by Beck and O'Shaughnessy. These pro- 
cedures are in the experimental stage, but some brilliant results have been 
recorded and they certainly deserve further investigation, including experi- 
mental, and trial. There must bo undoubted evidence of a deficient coronury 
circulation due to organic disease. 

As to the question whether surgical treatment should be employed and 
if so which method should bo chosen, the following considerations apply : An 
adequate knowledge of tho history of the case. A thorough examination, 
including by radioscopy and tho electrocardiograph. An accurate diagnosis. 
The patient should be under observation for some time. A very careful 
selection of cases. At least as regards grafting operations, removal of the 
thyroid, and sympathectomy, speciul skill and experience on the part of the 
sur"eon is indispensable. Operative measures should be considered in the 
first three groups of cases mentioned on p. 1023, and when various other 
methods of treatment, including at least several mouths complete rest, 
together with a restricted diet, have been tried and failed ; and particularly 
if The condition of tho heart itself is relatively little affected, if the disadvan- 
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tage of troublesome intercostal neuralgia sometimes following the procedure 
could be overcome, paravertebral injection of alcohol might well be employed 
more frequently. The grafting operations appear to be the most likely of all 
to have permanent results. Formerly it was considered that when there is 
organic disease of the heart, the coronary arteries, or the aorta, the pain is a 
protective measure and its removal may be fraught with danger. Less is now 
thought of this. Even so, it is highly important that the patient should live 
within his cardiac strength. Lastly, it is probable that the attitude of the 
profession as a whole in this country towards the surgical treatment of angina 
is too conservative. 


CORONARY OCCLUSION WITH INFARCTION OF THE HEART 

Synonym. — Coronary Thrombosis. 

As in the case of angina pectoris, it would appear that during the last 
20-30 years there has been a considerable increase in the frequency of coronary 
occlusion with infarction of the heart, particularly in men. 

Aetiology and Pathology. — Coronary occlusion occurs most frequently 
in those who are passing from middle to elderly life, but it is not rare in those 
who are younger (see above). It is much more common in males than in 
females. Not infrequently there is a history of hypertension. 

It has been pointed out on p. 982 that atheroma and, in the opinion of 
some, rarely syphilitic arteritis may affect the coronary arteries themselves 
and result in narrowing or complete occlusion ; that if the lumen of one of 
the larger arteries is completely and abruptly closed, due to either of the 
causes mentioned, either infarction or sudden death results ; if the lumen 
of one of the smaller arteries be completely and abruptly closed, infarction 
takes place ; that complete occlusion of the lumen of a coronary artery 
usually occurs suddenly but sometimes gradually due to a progressive narrow- 
, ing of the lumen of the vessel caused by the disease-progress itself; and 
that it is also rarely the result of embolism, in which event the occlusion is 
sudden. 

The general consensus of opinion is that in about half the cases there is a 
previous history of angina pectoris. In my opinion, if a full and accurate 
history were obtained in all cases, the percentage would be materially 
higher. 

The descending branch of the left coronary artery near its orifice is most 
commonly affected, with infarction of the wall of the left ventricle near the 
apex, especially the anterior portion, and the adjacent part of the inter- 
ventricular septum ; and the next most frequent is either the right coronary 
artery or the circumflex branch of the left, with infarction of the posterior 
wall of the left ventricle near the base. A mural thrombus on the inner 
surface of the infarct is of frequent occurrence. This may give rise to 
embolism in the brain, kidneys, spleen, intestines, limbs or elsewhere. 
If the infarct extends to the pericardium, fibrinous pericarditis results. 
Connective tissue proliferation takes place around the necrosed tissue. 
Sometimes the infarction undergoes autolytic softening, a condition which 
is called myomalacia cordis. Rupture of the heart at the site of the infarct 
may take place at once, with resultant hamo-pericardium ; or an aneurysm 
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3. 'S&jaiiSKITJSSS ’’£Sr T y merely be • 

vomiting, the first being the most frequent P ’ nausca and 

an , Tiie pam 13 “dependent of any exciting cause excepting possibly fati™, 
and may occur during sleep. Its onset is usually sudden. ° The locality an i 
distribution are the same as in annua pectoris „ miQ» ? , 
probably the former is relatively more freauent in rl,„ F'; ° 18 - excc P, t f* 111 
j 8 leas teadeucy to radiation. A7SS3^Z^3S3^i£Z 
to intense anguish, but it may be moderate or even slight. I /generally n er 
sists, it may be for hours or even days— status anginosus. An* or an'inu is 
more frequent than m angina Unlike angina, the patient is usually Se-s 
and may not be able to refrain from moving about, and the pain is not relieved 
by vaso-dilators or by rest. The pam is often accompanied by a sensation of 

Sout pai“ C0nStr,C “ 0n - ‘tare i* option or constrSoo 

Be shock and circulatory collapse see pp. 891, 892. Dvspnma is nresentin 
the majority of cases, and is usually severe. When there is nausea and 
vomiting, it is generally at the onset but it may be later. The bowels mav be 
moved and very occasionally there is diarrhoea. Flatulence and distension 
ot the abdomen are frequent. There is occasionally hiccough 

There is very commonly slight or moderate pyrexia and a moderate leuco- 
cytosis, the polynuclears being relatively increased in number, commencin'' 
within the first two or three days and exceptionally within the first six hour" 
and they may continue for a week or ten days or even longer. The tempera- 
ture should be taken by the rectum. The sedimentation rate of the red 
blood cells is increased. Localised pericardial friction in the area of the 
infarct is not infrequent. It generally occurs on the second or third dav 
after the onset, and may be transient but may persist for a few days. 

There is frequently some disorder of rhythm : extrasvstoles, or, less 
frequently, paroxysmal or persistent auricular fibrillation or auricular flutter, 
paroxysmal tachycardia, or auriculo-ventricular block. Embolism (see 
p. 1025) may occur. 

The foregoing is a description of the clinical features of a tvpical case. 
It is to be noted, however, that the clinical picture varies considerable in 
different cases. Thus : Pain (or a sensation of oppression or constriction) 
may be only slight and rarely completely absent. Shock and circulatorv 
collapse may be the most prominent and even the only features. Or it mav 
be cardiac failure ; this is usually left-sided, but it may involve both sides. 
Acute left-sided failure may occur, in which event there may be cardiac 
asthma, acute pulmonary oedema, gallop rhythm, or pulsus alternans. Again, 
the clinical picture may resemble that of an acute abdominal condition, 
especially if embolism of the renal, splenic, or superior mesenteric arteries 
has occurred. Lastly, occasionally the symptoms develop insidiously. 

For the results of electrocardiographic examination, see pp. I057'-1062. 
Diagnosis. — A correct diagnosis is almost always possible from the 
clinical features described together with the results of electrocardiographic 
examination ; indie 1, in the great majority of cases, it may be made'from a 
careful consideration of tho first alone. Continuous pain for half an hour or 
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more is practically always due to a coronary occlusion. Pericardial friction 
is of great diagnostic importance. The diagnostic value of the electro- 
cardiograms is discussed on pp. 1057 -1062. 

Coronary occlusion should be differentiated from angina pectoris, cardiac 
failure due to other causes, rupture of an aneurysm, pulmonary embolism, 
lobar pneumonia, pneumothorax, acute pericarditis, and acute abdominal 
conditions, such as the perforation of a peptic ulcer, biliary colic, and acute 
pancreatitis. A differential diagnosis between coronary occlusion and angina 
pectoris may readily be made by a comparison of the respective clinical 
features and the electrocardiographic findings. In addition, the pain in 
coronary occlusion is not relieved by vasodilators or by rest. Coronary 
occlusion and acute abdominal conditions are more likely to be confused when 
in the former the locality of the pain is in the lower part of the front chest 
or in the epigastrium, and especially if there is nausea and vomiting ; and 
when in the latter the pain involves the lower part of the front chest. Among 
the distinguishing features are the following : In acute abdominal con- 
ditions the pain is chiefly abdominal, does not spread so high in the chest, 
and never involves the arms ; pallor is not tinged with cyanosis ; there 
is not such an immediate considerable fall in the biood pressure ; and severe 
dyspnoea, or acute left- or right-sided failure, does not occur. The age and 
sex, the previous history, i.e. whether pointing to a cardiac or an abdominal 
complaint, and the results of the examination of the heart and of the abdomen 
— in which connection it may be mentioned that if in coronary occlusion 
there should be muscular rigidity iu the abdomen it is never pronounced. 
Lastly, in the differential diagnosis of coronary occlusion from any other 
malady, the results of electrocardiographic examination are usually of great 
value. 

Prognosis. — This exhibits a wide variation. It is less unfavourable than 
was considered some years ago, one of the reasons for this being that milder 
cases are now more frequently diagnosed. Taking cases as a whole, it would 
appear that somewhat more than half survive the attack. The first week is 
particularly dangerous, especially the first two or three days, and death may 
even be instantaneous, and the prognosis must be very guarded. 

In trying to form an opinion, the severity and duration of the various 
clinical features, the degree and duration of any electrocardiographic changes, 
and the question of complications should be taken into account. Treatment 
also is very important. As to the subsequent outlook, former published 
statistics suggested that of those who survive about half live for two to three 
years, about a quarter for five years, relatively few for over ten years, and 
very rarely for more than fifteen. In the vast majority of cases the reserve 
strength of the heart is diminished, in varying degree. A small proportion 
can lead a fairly active life. Angina pectoris occasionally supervenes. Re- 
currence of occlusion is not infrequent. In conclusion, in my view, based 
on a very considerable experience, if (1) as regards the attack there is a 
sufficiency of rest (see infra and p.1028), and (2) afterwards the patient is 
able and willing to live within the diminished strength of his heart, however 
limited a life may be involved (see p. 896), the prognosis in coronary 
occlusion would be very materially improved than would otherwise be the 
case and the statistics suggest. 

Treatment. — In 1933 I expressed the opinion that whenever a definite 
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diagnosis of coronary occlusion has been made, afc least three months comnW, 
rest, physical and mental followed by a similar period of partial rest t 
strongly indicated ; and that m severe cases the duration should be Ion-’er 
Subsequent experience has confirmed this. It is of the utmost importance 

inf a a rct r<1 a ^ ° Pp0rtUUlty for the besfc P° S3ible baling of the m/ocmS 

., \ n , fcbe ea £ Iy l a .S es fche “ore absolute the rest and tranquillity of mini 
the better. For this purpose, adequate nursing, night and day, « essential 
Great care should be taken regarding movement of the bowels • death inav 
take place during the act of defecation. They need not be moved for at lew 
the first 48 hours, and for some time afterwards every other day is usually 
sufficient. Enemata should be used at first, and afterwards mild laxatives 
Warmth to the body is indicated. For the control of pain, morphino (with 
atropine) hypodermically, in sufficient dose and frequency and for as Ion-' 
as is found necessary. The first dose should be £ gr.-.l gr. Later milder 
sedatives (see pp. 896, 897) may be very helpful to ensure a'sufiicient amountof 
sleep and for restlessness. Oxygen is sometimes, if not frequently, of me 
for the relief of pain, restlessness, and dyspnoea, even in the absence of cyanosis. 
Especially during the first one or two weeks or longer, the diet should be the 
same as that for severe cardiac failure (seo p. 897). The xanthine group of 
drugs (see p. 903) are advocated by some, but I am very doubtful as to their 
value. If there is shock and circulatory collapse, see pp. 891, 892. If congestive 
failure occurs, digitalis should be administered but largo doses should be 
avoided and caution exercised. The treatment of auricular fibrillation 
and of auricular flutter is dealt with elsewhere. If digitalis is employed, 
the precautions just mentioned should apply. Quinidino us described" on 
p. 928 has proved successful and very valuable in some cases of paroxysmal 
tachycardia, especially of ventricular origin. 

After the patient has been confined to bed for two months, an extra pillow 
may be allowed, a week or so later the back may be gradually more raised, 
and during the last two weeks passive graduated exercises of the body ami 
limbs, light massage, and breathing exercises may be employed. After the 
period in bed, the patient should be moved to a couch, to which he should be 
confined for at least two weeks. Then slight wulking exercises may gradually 
be attempted. If during any of these or later stages exertion be accompanied 
or followed by any abuormal subjective symptoms, or succeeded by maintained 
increased frequency of the pulse, the amount of exertion has been too much 
and should be proportionately reduced. 

The patient should be impressed with the importance of living not only 
within the limits of his diminished cardiac strength (seo p. 896), but 
even keep something in reserve, during the rest of his life. Breathing exercises, 
and free thoracic breathing during physical exertion are indicated. 


THE HEART IN HYPERTENSION 

Synonym. — Hypertensive Heart Disease. 

This subject is of great importance. 

In the vast majority of cases the hypertension is of the naturo of essential 
hypertension. The latter is one of the most frequent causes of heart failure. 
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Again, in hyperpiesia, it is probable that more than half the patients die from 
cardiac causes. 

Aitiology and Pathology. — This is mainly dealt with on pages 1099, 
1100. There is cardiac hypertrophy, especially of the left ventricle, and diffuse 
hyperplastic sclerosis. There may be co-existent atheroma of the coronary 
arteries and of the aorta, due to age, or, in the opinion of some, the result of 
the hypertension ; fibrosis of the myocardium ; dilatation of the aorta ; and 
primary chronic degenerative endocarditis of the aortic and less frequently 
of the mitral valves. The fibrosis of the myocardium may be of ischaemic 
origin ; or due to the same cause as that of the hypertension ; or to. the 
increased resistance to the work of the heart having an effect upon its nutrition 
and removal of waste products ; or to a combination of some of these. 

In the course of time dilatation follows hypertrophy, and at necropsy it is 
usual to find both present. There is sometimes mitral incompetence (see 
p. 973) and rarely aortic incompetence (see p. 966). 

Symptoms. — The symptoms of essential hypertension are described on 
pp. 1100, 1101. The most common cardiac symptoms are shortness of breath, 
palpitation, fatigue, and precordial discomfort or pain, on exertion. Later, 
cardiac failure, of “ moderate ” or more severe degree, usually left-sided, but 
it may be involving both sides, may supervene (see p. 889). Acute left-sided 
failure may occur, in which event there may be cardiac asthma, acute pul- 
monary oedema, gallop rhythm, presystolic in time, or pulsus altemans. 
Angina pectoris is not very infrequent. There is occasionally coronary 
occlusion. 

There are physical signs of hypertrophy of the heart, especially of the left 
ventricle (see p. 989), and in the course of time of dilatation (see p. 990). 
There may be a systolic murmur in the aortic area, the result of general 
dilatation, or of atheroma. In the case of ' the first, the second sound is 
accentuated. There is sometimes mitral incompetence and rarely aortic 
incompetence, in both usually relative, but it may be the result of primary 
chronic degenerative encocarditis. 

X-ray examination reveals hypertrophy of the left ventricle, and there 
may be, in addition, general dilatation of the aorta (see Fig. 37). The latter 
is shown by general widening of the supra-cardiac vascular shadow; and 
there may be also increased density of the shadow. The rhythm of the heart 
is usually regular, but extrasystoles are not infrequent, while occasionally 
there is paroxysmal tachycardia, or auricular fibrillation, or auricular flutter. 
There may be one of the varieties of auriculo-ventricular block, bundle- 
branch block, or arborization block. The electrocardiogram almost always 
indicates preponderance of the left ventricle. T' is frequently inverted. 

With the onset of cardiac failure, the blood pressure frequently falls, 
especially the systolic, with a resultant diminution in the pulse-pressure. 

Diagnosis. — The diagnosis is easy in the absence of any material fall 
of the raised blood pressure. When the blood pressure has diminished with 
the onset of heart failure, or on account of associated coronary disease, it may 
present difficulty. In these cases a relatively high diastolic pressure is signi- 
ficant as before. Gross hypertrophy of the heart in the absence of chronic 
valvular disease is generally due to hypertension. The results of X-ray ex- 
amination of the heart and aorta provide valuable evidence. In this connection 
it is necessary to distinguish between general dilatation of the aorta due to 



1030 DISEASES OF THE CIRCULATORY SYSTEM 

hypertension from that caused by syphilitic mesaortitis. The changes of 
the aoi tic shadow in the latter condition are described on page 1012. 'More- 
over, in atheroma, on account of lengthening with tortuosity of the aorta, 
localised bulging of any part of the shadow is far less common. Gallop 
rhythm and pulsus alternans are valuable signs. Ophthalmologica! examina- 
tion may show charac eristic changes. 

Prognosis. — This depends upon the blood pressure readings, especially 
the diastolic, the size of the heart, the condition of the myocardium, of the 
aorta, the coronary arteries, and of the kidneys, the degree of any existing 
cardiac failure, and the response to treatment. Gallop rhythm and pulsus 
alternans are of serious significance ; and cardiac asthma and acute pulmonary 
oedema are usually of grave import. 

Treatment. — The treatment of essential hypertension is dealt with on 
pages 1101-1103. When congestive cardiac failure occurs, complete rest in 




Fie- 37- Ortliodiaeram from a case of hypertension, showing great enlargement of the 

‘ ' left ventricle, and general widening of the aortic shadow. 

bed for a time, its duration depending upon the degree of the failure, anil 
digitalis are indicated. Venesection may be helpful when there are indications 
of great distension of the right side of the heart. The various other therapeutic 
measures, including the question of diuretics, described on pages 803-910 
should be carefully considered. 

COR PULMONALE 

Durin 17 recent years the term cor pulmonale has been employed for a 
"roup of cases in which there is enlargement of the right ventricle due to 
increased pressure in the pulmonary circulation, the result of tile causes 
mentioned on pp- 1083, 1089, or massive pulmonary embolism. The former 
5i called chronic and the latter acute cor pulmonale respectively. 

For the clinical features, diagnosis and prognosis, see pp. iUS9, 1090 ami 
pp. 109G-1098 respectively. 

Treatment consists in the consideration of the cause, that of congestive 
failure, uud in the case of the acute form, in addition, morphine. 
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THYROTOXICOSIS IN RELATION TO HEART DISEASE 

The effects of thyrotoxicosis, due either to exophthalmic goitre or to toxic 
adenoma, on the heart and circulation have been discussed under their 
respective headings. It is, however, appropriate to make some observations 
on one of the varieties of “ masked ” forms of thyrotoxicosis (see pp. 516, 517), 
namely, that in which the cardio-vascular symptoms dominate the clinical 
picture or even entirely mask any other manifestations of thyrotoxicosis so 
that they suggest primary cardiac disease. 

Clinical Features. — The condition occurs most commonly in middle- 
aged or elderly subjects, and females are much more often affected than 
males. It is relatively more frequent in secondary thyrotoxicosis. 

The onset of symptoms is usually gradual. The patient seeks medical 
advice for cardiac symptoms. Palp tation is the most frequent ; it is without 
apparent cause. There is generally shortness of breath on exertion. Pain 
in the precordium is not uncommon. Angina pectoris is occasionally met 
with, especially in the elderly, in which coronary disease is more likely to be 
present. There is tachycardia: it is little affected during sleep; and it 
persists in spite of rest. There is an abnormal response of the cardiac rate to 
physical exertion and emotion. The pulse is fuller and of increased force, 
and may resemble that of aortic incompetence. There is exaggerated pulsa- 
tion of the arteries, which may be particularly noted in the carotid and 
trachial arteries. There may be capillary pulsation. Usually the systolic 
blood pressure is moderately increased, and the diastolic may be slightly 
raised, or normal, or subnormal, and consequently the pulse-pressure is 
increased. Occasionally, however, the systolic and diastolic pressures are 
proportionately increased. There may be auricular fibrillation, at first 
usually paroxysmal, and later it may be persistent. Paroxysmal tachycardia 
and auricular flutter are of relatively rare occurrence. The apex- beat is 
more forcible than normal, but the out-thrust is quicker and shorter — unlike 
in hypertrophy, in which it is slower and longer than normal. It is often 
diffuse. There may be a sensation communicated to the hand resembling 
a systolic thrill. The first sound is increased in loudness, and not infrequently 
is short and sharp. There may be a systolic murmur in the pulmonary 
area, or at the apex, especially the former, in which event the murmur is 
usually harsh and may give the impression of being superficial. X-ray 
examination of the heart almost always shows overaction of the organ, as 
revealed by increased pulsation. Even in the early stages, the left contour 
of the cardiac shadow is straight, due to increased prominence of the pul- 
monary arc. The size of the heart is usually less than would be supposed 
from clinical examination. In cases of considerable severity and duration, 
however, there is enlargement to both sides, often mainly to the left, and 
in the latter event there may be relative mitral incompetence. 

Ultimately congestive cardiac failure occurs in the great majority of 
cases, in which event there is usually auricular fibrillation. The most co mm on 
complications are auricular fibrillation and congestive failure. 

There is nothing characteristic about the electrocardiograms. 

The skin may be warm and moist, and there may be flushin g and excessive 
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sweating. In some cases there is slight pigmentation of the skin. There mar 
be slight enlargement or increased consistency of the thyroid gland. Occasion’ 
ally there is a substernal or rarely an intrathoracic goitre. Exophthalmos a 
rare, but there may be a slightly staring expression. Fine tremors are present 
in most cases. Usually there is loss of weight, but generally not rapid and 
only occasionally severe. ' * 

The basal metabolic rate is almost invariably increased. In this type of 
case a great augmentation is relatively rare, the increase usually bein" between 
plus 30 and 50. And even if the rate is within the normal limit of plus 15, if 
the administration of iodine is followed by a pronounced effect on the rate 
and the clinical picture is suspicious, in all probability there is hyperthyroidism. 
It should be noted that congestive failure may give rise to a slight or moderate 
increase in the basal metabolic rate. 

Diagnosis. — Formerly a large proportion of these cases were missed and 
even now such is not infrequent. Whenever a patient, especially if middle- 
aged or elderly, complains of cardiac symptoms, in the absence of other causes, 
such as rheumatism and hypertension, and even in the presence of other 
causes if appropriate therapeutic measures fail, the possibility of a thyroid 
origin should always be borne in mind. In this regard, a careful consideration 
of the various features just described is indicated. The association of extra- 
systoles with tachycardia, in the absence of other causes, is very suspicious of 
thyrotoxicosis. X-ray examination is of considerable help. 5litral stenosis 
can be excluded by examining the patient in the right oblique position, whin 
absence of the left auricle is to be noted. 

The effect of digitalis, quinidine, and iodine therapy respectively should 
be taken into account. There may be little response to digitalis, even when 
auticular fibrillation (or auricular flutter) with a rapid ventricular rate is 
present. Although quinidine not infrequently restores the normal rhythm, 
if the thyrotoxic state persists, relapse almost invariably recurs. The question 
of iodine has been referred to. 

In possible early’ cases, neurocirculatory asthenia should be excluded. 

Prognosis. — The degree of damage to the heart in thyrotoxicosis seems 
to depend on the age of the subject and the duration of the malady' rather 
than on the type of goitre or the severity’ of the symptoms of hyperthyroidism. 
It is more serious with advancing age. The prognosis depends almost entirely 
on treatment. Provided partial thyroidectomy is performed before the 
cardiac condition is hopeless, improvement is almost invariable. Those 
with congestive failure respond very well. In cases of auricular fibrillation, 
the abnormal rhythm sometimes ceases spontaneously’ after operation, 
although such may be delayed even to three to six months. If the normal rate 
is not "restored, the administration of quinidine is usually’ successful. Any 
co-existing hypertension usually’ persists after operation. 

Treatment. — The primary indication is to remove the thyrotoxic condi- 
tion. This has already been fully dealt with on pp. 517-520. In my opinion, 
if medical treatment fails, taking a long view, in the vast majority of this 
•'roup of cases partial thyroidectomy’ is the best form of treatment. And, 
given time for preliminary treatment, it should not be postponed. Severe 
congestive failure, even requiring mercurial diuretics, is not a contra-indica- 
tion. Needh .-s to say, however, I am not referring to moribund cases. If 
after operation auricular fibrillation or auricular llutter does not ceaatf spon- 
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taneously, provided there are no contra-indications, the administration of 
quinidine should be resorted to. 


THE HEART IN HYPOTHYROIDISM 

The heart is affected in some manner in the vast majority of cases of 
hypothyroidism, whether myxcedema, either natural or following thyroidec- 
tomy, or cretinism. 

In such cases there is often some degree of cardiac failure. Slight degrees, 
such as some shortness of breath on exertion and slight oedema, are the rule ; 
and severe failure is probably of rare occurrence unless there is co-existing 
chronic myocardial disease or hypertension. The heart is sometimes enlarged, 
both sides being implicated. The degree of the enlargement is usually not 
great, but it may be very great or even enormous. The cause of the enlarge- 
ment is uncertain. In the opinion of some it is mainly due to dilatation and to 
a less extent to a myxoedematous state of the heart muscle. The degree of 
cardiac failure is not always related to that of enlargement. The rate of the 
circulation is diminis hed. On screening, in addition to possible enlargement 
of the heart, there is diminished pulsation. Changes in the electrocardiogram 
are the most constant features (see p. 1063). 

There may be indications of co-existing chronic myocardial disease, 
atheroma or hypertension. 

A diagnosis may be made from the general symptoms of hypothyroidism, 
together with the clinical features described and an electrocardiogram ; and 
the response to appropriate treatment. 

Treatment consists of thyroid therapy, given cautiously. The beneficial 
effect is very quick regarding the cardiac enlargement and the electro- 
cardiogram. 


THE HEART IN BERIBERI 

It may be appropriate to make some observations on the heart in beriberi 
in addition to those contained in the general article, p. 491. The malady is 
due to deficiency of vitamin B 1 . As regards Pathology, see p. 490. There are 
manifestations of congestive heart failure, chiefly right-sided (see p. 889), it 
may be of severe grade. There is tachycardia. On screening, the heart is 
found to be enlarged, it may be greatly so, the right side being mainly affected. 
Changes in the electrocardiogram are described on p. 1063. Curative treat- 
ment consists in the administration of vitamin B x (see p. 493). Digitalis 
and the primary diuretics are of little or no value. 

Frederick W. Price. 


CLINICAL ELECTROCARDIOGRAPHY 


By means of the electrocardiograph it is possible to obtain graphic records 
of the movements of both auricles and ventricles, to study the time-relations 
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the form „f the ventricular complex. The instrument is oft^of SSvdfi in 
the diagnosis of coronaiy disease and infarction of the heart - ft coiitr Lut ! 
the most certain sign of transposition of the heart; it gives evidence ol 
left- or right-sided preponderance when either exists; it is sometimes of 
value m the diagnosis of chronic valvular disease and congenital morbus 
cordis ; and during the administration of quinidine in the treatment nf 
persistent auricular fibrillation and persistent auricular flutter, the chan-ci 
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Changes in electric potential take place in muscle when it contracts, and, 
further, a record of these changes may be obtained by connecting the musck 
with a sensitive galvanometer by means of electrodes. A.D. Waller in 1&57 
employed a capillary electrometer to register the changes in electric potential' 
in the human heart during contraction. lie demonstrated that these chan^ 
were distributed through the body, and he used the moist skin surfaces of?* 
arms and legs as leads, connecting them with a galvanometer. ISintkmva 
employed the string galvanometer to register the changes in electric potential 
m the human heart. He modified this instrument, the Einthoven string 
galvanometer being now generally employed in phvsiological and clinical 
investigations. Recently some workers employ valve modification and a 
mirror galvanometer instead of the string galvanometer. Both varieties of 
electrocardiographs are now made in reliable portable form, which can be 
taken to the bedside of the patient. 

Formerly the common practice was to accept three leads and the follow- 
iug nomenclature, i.c. lead I, or the transverse, a lead from the ri* f ht and 
left hands ; lead II, or the axial, from the right hand and left foot; and 
lead III, or the left lateral, from the left hand and left foot. Now a fourth 
or chest lead is also employed, in which one electrode is applied over the 
pnecordium and another over some distant part of the body This lead, 
on the joint recommendations of the Cardiac Society of Great Britain and 
Ireland and the American Heart Association, is arranged as follows : One 
electrode is placed over the extreme left border of the apex-beat or if this 
cannot be determined by palpation, it may be applied in the fifth inter- 
costal space immediately outside the left border of percussion dullness, or 
just outside the left mid-clavicular line. The other electrode is applied 
either to the left leg or to the right arm. The leads so arranged are referred 
to as leads r and I\ It respectively. In using either of the foregoing 
connections, the correct polarity is obtained as follows : The lead switch ii 
turned to lead I ; the left arm terminal is connected to the pr.ccurdi.il elec- 
trode , and the right arm terminal is connected to the distant electrode — 
to the left leg for lead IV F, or to the right arm for lead IV It. 
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The record of the changes in electric potential which take place in the 
heart during contraction is called an electrocardiogram. 

If a normal electrocardiogram of leads I, II,- and III be studied, certain 
upward and downward deflections or waves are seen in each cardiac cycle 
(Fig. 38). Following Einthoven, the deflections are called P, Q, R, S, and T, 
in some instances T being followed by XJ. R and T are the most constant 
deflections, the former especially so ; Q and S are not infrequently absent, 
particularly the first ; while the XJ deflection is of very uncommon 
occurrence. 

P, R, T, and XJ are upward deflections, while Q and S are downward 
ones. 



of the ventricles,_and are termed Q. R, S, and T. In normal subjects the amplitude 
of all the deflections is usually greatest in lead II, especially the deflection R. 

The P deflection is due to the contraction of the auricles. Q, R, S, and T 
are due to the contraction of the ventricles. XJ, if present, occurs early in 
diastole, and its significance is not fully understood. 

That portion of the electrocardiogram from the beginning of P to the 
commencement of Q is called the auricular complex. P represents the spread 
of the wave of excitation over the auricles. It is an upward, small, and 
usually rounded deflection, but it may be pointed. It is succeeded by an 
isoelectric interval indicated by the string either remaining at the zero level, 
or descending or ascending slightly, in which event usually the former. 

That portion of the electrocardiogram from the beginning of Q to the 
end of T is designated the ventricular complex. Q, R, S constitute the 
initial group of deflections, while T is the terminal or final deflection. Q 
passes at once into R, and jS follows immediately upon the latter. Q and S 
are downward steep deflections, and usually very small. R is an upward. 
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conspicuous, sharp spike, and of greater amplitude than any of the other 
deflections. The S-T interval usually exhibits a pronounced zero-line, 
which however may descend or ascend slightly, but, on the other hand, there 
may even be no zero-line. T is an upward, prominent, broad and rounded 
deflection, but in lead III it not infrequently points downward (see p. 1038). 

In normal subjects, the amplitude of all the deflections, especially R, is 
usually greatest in lead II, while those in lead III are not infrequently of 
small amplitude. 

The time-distance between the beginning of P and the commencement 
of Q, or between P and R, as the case may be, is an index of the As~7s 
interval, that is, the interval separating the commencement of auricular 
and ventricular contraction, and is a measure of the function of conduc- 



(Fig. 39. — Electrocardiogram, showing inversion of T in lead I. There is also 

lelt-sided preponderance. 


tivity of the auriculo-ventricuiar node and bundle above its division into 
two branches ; it is called the P-Q or P-R interval. The rule is to employ 
the latter, on account of the frequent absence of the Q deflection. The 
P-R interval is a more reliable indication of the rate of conduction of the 
wave of excitation than the a-c interval in a polygraphic tracing, because 
the presphygmic interval and the period between the opening of the aortic 
valves and the carotid pulse are not included. In normally acting hearts 
the interval varies between 0-12 and 0*18 second. If it exceeds the latter, 
and certainly if more than 0-20 sec. (Fig. 70), we may conclude that the 
function of conductivity is definitely depressed. The P-R interval is dimin- 
ished in auriculo-ventricuiar nodal rhythm and in functional bundle-branch 
block (see Fig. 74). 

The period of time occupied by the ventricular complex is approximately 
that of the ventricular systole. That occupied by the QRS group of 
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deflections is of much importance. It should not exceed one-tenth second. 
If it does it indicates a delay in the conduction of the wave of excitation 
through the ventricular muscle. This occurs in bundle - branch block, 
arborization block, ventricular extrasystoles, in the ventricular variety of 



Fro. 10. — Electrocardiogram show ing inversion of T in lead III. 

paroxysmal tachycardia, and, it may be, in extreme preponderance of either 
ventricle. 

The Q-T or R-T duration varies considerably. With a normal cardiac 
rate, it probably averages between 0-32 to 0-35 second. It is diminished by 
an increased cardiac rate (sinus tachycardia), and vice versa (sinus brady- 



Fio. -11. — Electrocardiogram in which P mul T coincide and are superimposed. 

cardia). When the cardiac rate is unusually frequent the duration of the 
diastolic interval is so shortened that the deflection T approaches more and 
more to the following P, and P and T may even coincide and are superimposed 
(Fig. 41). 

In auricular hypertrophy, such as in mitral stenosis and congenital 
pulmonary stenosis, especially the former, the P deflection, particularly in 
lead II, is of increased amplitude (Figs. 45, 46), and not infrequently is 
also broad and has a flat top, and may be notched or bifurcate (Figs. 47, 48). 







1038 DISEASES OF THE CIRCULATORY SYSTEM 


Some writers are of opinion that a mere increase in the amplitude of P is 
occasionally met with in normal hearts. 

A large Q in lead III is often a feature of the T3 type of infarction, 
either recent or old. It should be noted, however, that it may also occur 
with a horizontal or transverse position of the heart due to a high diaphragm, 
as, for example, in ascites, pregnancy, or obesity. In the differential diagnosis, 
whether there is also a Q of somewhat smaller amplitude in lead II and a 
characteristic alteration in the R-T ( S-T ) interval and in the form of the 
T deflections are of cardinal importance. In addition, a large Q due to 
upper displacement of the diaphragm is diminished or abolished by holding 
the breath after a deep inspiration. A Q in lead I is strongly suggestive 
of an old infarct of the wall of the left ventricle near the apex and the adjacent 
part of the interventricular septum. 



Fra. 42 . — Electrocardiogram showing predominant hypertrophy of the left 

ventricle. 


Notching or splintering or slurring of the QRS complex of slight degree 
may be found in normal conditions, and in preponderance of either ventricle. 
These in pronounced degree and also notching which is irregular signify 
that the wave of excitation is speading in the different parts of the ventricular 
musculature in an abnormal manner. They may be met with in bundle- 
branch block, arborization block, ventricular extra-systoles, and in the 
ventricular variety of paroxysmal tachycardia. 

Diminution in the amplitude of T occurs during forced expiration, and 
it may be with advancing age. The T deflections may be flattened or inverted 
in the three leads in hypothyroidism (see Fig. 87). Diminution of T in 
lead II is frequently met with in marked left- or right-sided preponderance. 
Inversion of T in lead III alone (Fig. 40) is not infrequently found in 
health, and therefore its significance in a single examination is uncertain 
and it is of essential importance to know whether the deflection was formerly 
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upright. Among pathological conditions, it is found in marked right- 
sided preponderance. Inversion of T in lead III and lead II may occur 
during forced expiration. Apart from this, it is probably pathological. 
Inversion of T\ and 2'2 may be regarded as pathological, suggesting coronary 
or myocardial disease. Inversion of T1 is also to be met with in gross left- 
sided preponderance. 

The changes in the T deflections which occur in bundle-branch block, 
coronary occlusion, and with full doses of digitalis are described elsewhere. 

The characteristics of a normal fourth lead are as follows (Pig. 43). The 
first deflection, P, is upright, and is rather smaller than in the other standard 
leads but less so in lead IV F. The initial group of ventricular deflections is 
of larger amplitude than in leads I, II, and III, and is diphasic, the first wave, 
R, being positive and the second, S, negative, and they are approximately of 
equal size. The S-T interval, as in the other three leads, is usually iso- 
electric but it may, on the other hand, show a slight inclination .to rise above 
or to fall below the zero line. The T deflection is positive, and is of increased 
amplitude. 



Flo. 43. — A normal electrocardiogram of lead IV. 


The form of electrocardiographic curves depends upon the point of origin 
of the impulse formation, the paths along which the wave of excitation 
travels, and the manner of conduction of the latter ; any departure from 
the normal in respect of one of these will result in an alteration in the form 
of the electrocardiogram. 

A typical P signifies that the impulse arises in the sino-auricular node 
and that the wave of excitation spreads over the whole of the auricles along 
the normal paths. When the auricle contracts in response to impulses not 
generated at the sino-auricular node, almost always the P deflection is of 
abnormal form. The degree of this depends upon the distance of the site 
of origin from the normal, for example, if near the node P may be almost 
normal. Often the deflection is inverted. The various forms of abnormal 
P deflections which may be found in auricular or auriculo-ventricular nodal 
extra-systoles, auricular or auriculo-ventricular nodal paroxysmal tachy- 
cardia, auriculo-ventricular nodal rhythm, and auricular flutter are described 
later. A diphasic or inverted P in lead III alone may occur in left-sided 
preponderance and in the absence of any pathological condition. 

Similarly, a typical ventricular complex signifies that the contraction of 
the ventricles is supra-ventricular in origin, i.e. they have contracted in 
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response to an impulse which arises above the division of the auriculo- 
ventricular bundle, and that the wave of excitation proceeds along the normal 
paths. An atypical ventricular complex means that the contraction of the 
ventricles is ventricular in origin, i.e. the stimulus arises below the division 
of the auriculo-ventricular bundle. When the ventricular contraction is 
aberrant (see p. 879), the complex, while fundamentally typical, differs from 
the normal to some extent, this varying from a slight degree to even, rarely, 
that in which the complex resembles one of ventricular type. 

Cardiac Hypertrophy. — It has been previously pointed out that in 
cardiac hypertrophy, while both ventricles are more often affected than one 
alone, one ventricle is frequently involved to a greater degree than the other. 
This predominant hypertrophy or preponderance of either ventricle is re- 
vealed by the electrocardiograph. If in cardiac hypertrophy an electro- 



Fio. 44. — Electrocardiogram showing predominant hypertrophy of the right ventricle. 


cardiogram does not indicate either right- or left-sided preponderance, we 
may assume that the hypertrophy involves both ventricles approximately 
equally. 

In left-sided preponderance, the amplitude of R is greater in lead I than 
in lead III, and the amplitude of S in lead III is greater than in lead I (Figs. 
39 and 42). The deflections of greatest amplitude in leads I and III, there- 
fore, point away from each other. In right-sided preponderance, the ampli- 
tude of S is greater in lead I than in lead III, and that of R in lead III is 
greater than in lead I (Fig. 44), and so the deflections of greatest amplitude 
point towards each other. 

In marked preponderance of the left side, there is often inversion of T 

m j • 5 and 1Q tliat of tte rigllt side > invei sion of T in lead III. Barnes 
and Whitton ha,ve suggested that these changes in the T deflection result 
from mechanical strain on one ventricle rather than actual disease of the 
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myocardium other than hypertrophy. In extreme preponderance of either 
ventricle, the period of time occupied by the Q, R, S group of deflections 
may be increased, exceeding one-tenth of a. second. 

In the diagnosis of preponderance of either ventricle it is necessary to 
exclude displacement of the heart, for the following reason. The electrical 
axis of the organ is influenced by the anatomical axis, so that displacement 
may give rise to electrocardiographic curves of right- or left-sided pre- 
ponderance. Thus, a horizontal or transverse position of the heart due to 
a high diaphragm tends to produce a curve of left ventricular preponder- 
ance ; while a vertical position of the organ with a low diaphragm, as seen 
in asthenic subjects, tends to produce that of right ventricular preponderance. 

It is also necessary to distinguish between predominant hypertrophy of 
the left or right ventricle and a lesion of the left or right main branch of 
tne auriculo-ventricular bundle (new nomenclature) respectively. This is 
referred to on pp. 1054, 1055. 




Figs. 45 and 46. — Electrocardiograms from two different subjects showing increased 

amplitude of the deflection P. 


Chronic Valvular Disease. — In aortic valvular disease there is usually 
left-sided preponderance. In mitral stenosis there is generally right-sided 
preponderance ; and the P deflections may show the changes indicative of 
auricular hypertrophy described on pp. i037, 1038. The latter, when 
present, are of diagnostic value, especially when there is also right-sided 
preponderance. When auricular fibrillation supervenes, the curves will 
present features characteristic of that condition. 

Congenital Heart Disease. — The amplitude of the deflections is some- 
times greater than in the acquired form of valvular disease. There is fre- 
quently right-sided preponderance, often of great degree, especially in 
pulmonary stenosis. 

In dextro-cardia all the deflections of a curve from lead I are inverted, 
while lead III is equivalent to the normal lead II, and lead II to the normal 
lead III (Fig. 49). This form of electrocardiogram is pathognomonic of the 
condition. It is to be noted that if there is also a lesion giving rise to enlarge- 
ment of the right ventricle, the electrocardiogram will be that of left-sided 
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preponderance with inversion of P in lead I. In uncomplicated wide patency 
of the int.erauricular septum there may be deviation of the electrical axis 
to the right. In patency of the interventricular septum the electrocardio- 
gram is usually normal, except when the defect in the Bepttira involves the 
auriculo-ventricular bundle and so gives rise to congenital heart-block. 
In congenital pulmonary stenosis the electrocardiogram will reveal a marked 
right ventricular preponderance. 

Stnus Arrhythmia. — The electrocardiogram of this rhythm may readily 
be identified (Figs. 50-52). There is merely a variation in the length of the 
diastolic periods, i.e. the intervals between T and P (see p. 919). 

Extra-Systoles. — Extra-systoles may be readily . recognised by means of 
the electrocardiograph, and usually their site of origin. 

In the ventricular variety (Figs. 53 and 54) the ventricular complex occurs 
earlier than the anticipated time. As the ventricular contraction is ventricular 
in origin and therefore the wave of excitation travels along abnormal channels, 




Pigs. 47 and 48. — Electrocardiograms from two different eases of mitral stenosis. The 
deflection P is increased in amplitude, and is also broad, has a flat top, and is bifurcate. 

the ventricular complex is wholly atypical : it is diphasic, and is of increased 
amplitude. It is of the same duration as that of the rhythmic contraction. 

There are two main varieties of ventricular extra-systoles, and it is 
usually possible to differentiate them by means of the electrocardiograph. 
In one, the ventricular complex consists of an upward, tall and pointed 
deflection, and then of a downward and broader deflection, in lead I ; and 
of a downward, deep and pointed deflection, and then of an upward and 
jroader deflection, in lead III. In the other variety, the ventricular complex 
consists of a downward, deep and pointed deflection, and then of an upward 
and broader deflection, in lead I ; and of an upward, tall and pointed deflec- 
tion, and then of a downward and broader deflection, in lead III. It was 
formerly thought, largely as the result of experiments in animals, that the 
first variety has its origin in the left ventricle or apical portion of the heart, 
and the second in the right ventricle or basal portion. Recent evidence 
has been adduced, based partly on direct observations on the exposed human 
heart, which strongly suggests that the opposite is the case. The direction 
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of the deflections in lead II is usually the same as in lead III; but the 
reverse may le the case . 



Fla. 49. — Electrocardiogram from a case of transposiuun ui tun uiuii. an me 
deflections injlead'l.are inverted. 



Fias. oi), 51 and 52. — Electrocardiograms from three different subjects showing 
sinus irregularity. The auricular and ventricular deflections are of normal form, 
but there is a yariation in the length of the intervals between T and P. 


In the ventricular variety of extra-systoles, the auricle maintains its 
usual rhythm and contracts as the result of the normal stimulus from the 
sinus. It follows, therefore, that the corresponding P deflection appears at 
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the anticipated time and is normal in form. But it is usually embedded in the 
ventricular complex, although it may be detected in this part of the electro- 
cardiographic curve in some cases, and occasionally i3 nearly separate. 
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If the ventricular extru-ny.-tole takes place after the normal auricular 
outraction, ami the wave of contraction from the auricle has reached 
:.u ventricle and met that of the premature ventricular contraction in the 
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ventricular wall, the ventricular complex of the premature contraction of the 
ventricle will present both typical and atypical features. 

The site of origin of a ventricular extra-systole may occasionally be at 
one time in the basal or right portion of the ventricle, and at another in the 
apical or left portion, in the same subject. 

A ventricular extra-systole is usually followed by a compensatory pause, 
which is complete. Sometimes, when the cardiac rate is slow, an inter- 
polated extra-systole occurs. 

In the auricular variety of extra-systole (Fig. 55) the P deflection takes 
place before the anticipated time. As the point of origin of the stimulus 
for contraction is at a site other than the sino-auricular node, almost always 
the P deflection is of abnormal form. The degree of difference depends 
upon the distance of the site of origin of the impulse from the sino-auricular 
node ; and if near or at the node, P may be practically normal. Often 
the deflection is inverted (see lead II). The premature contraction of the 
auricle may take place so early as to coincide with the ventricular contraction 



Fig. 55. — Electrocardiogram showing auricular oxtra-systolcs, marked Ex.S. The 
premature P deflections are of normal form in lead I, and of abnormal form — being 
inverted — in lead II. Tho premature ventricular complexes are of abnormal form. 
The third extra-systolo in lead I is blocked. 

of the preceding cycle, in which case P and the preceding T are superimposed. 
The P-R interval may be increased. The P deflection is usually followed 
by a premature ventricular complex. This is of typical form, since 
the ventricular contraction is of supra-ventricular origin and therefore 
the wave of excitation to the ventricle travels along the usual paths, 
but it may be aberrant. Almost always aberrant ventricular beats are 
found only when there is diminished auriculo-ventricular conductivity. 
In some cases, the stimulus for contraction does not reach the ventricle 
at all, in which case the premature contraction of the auricle is not followed 
by a premature contraction of the ventricle — “ blocked auricular extra- 
systole ” (third extra-systole in lead I of Fig. 55). 

In auricular extra-systole the compensatory pause is rarely complete. 

In the auriculo-ventricular nodal variety of extra-systole (Fig. 56) there 
is prematurity of the P deflection and also of the ventricular complex. 
In cases in which the contraction of the auricle and ventricle is absolutely 
synchronous, the P deflection coincides with, and is embedded in, the Q, R, S 
complex (see lead II). When the contraction of the auricle begins before 
that of the ventricle, the P deflection precedes R, and the P-R interval is 




101G DISEASES OF THE CIRCULATORY SYSTEM 

diminished (see lend I). When the auricular contraction commences after 
that of the ventricle, the P deflection follows the R deflection. When the 
P deflection is to be observed, as the auricular contraction is due to an 
impulse which arises at an abnormal point, it is almost always abnormal in 



Fio. 50. — Electrocardiogram showing auriculo-vontricular oxtra-systolea, marked ExJi. 
In that of lead 1 the premature P deflection occurs before that of tho ventricular 
complex, while that in lead II is embedded in tho ventricular complex. 


form, often bein'! inverted. As the ventricular contraction is supra-ventricular 
in origin, the ventricular complex is of typical form but may be aberrant. 

In the auriculo-ventriculnr variety of extra-systole, the compensatory 
puusu may, or may not, be complete. 

Occasionally the beat immediately following an extra-systole arises from 
the same site ns thut of the premature contraction. 
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i’ll 57. — Kleotroc.irdiogr.im showing tho auricular variety of paroxysmal tachycardia 


l’.vitoxYSMAL Tachycaudia.— T he first P deflection of the paroxysm is 
premature, and usually the paroxysm is followed by a long pause. 

There is no e.veiitial difference between the complexes of the individual 
beats during a pnroxvaiu und those of single extra-svstoles in the same 
individual. ' 

In auricular paroxysmal tachycardia (Fig. .07) there is a rapid succession 
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of P deflections occurring at regular intervals. As in the case of auricular 
extra-systoles, these are almost always of abnormal form, often being 
inverted. The contraction of the auricle may take place so early as to 
coincide with the ventricular contraction of the preceding cycle, in which 
case P and the preceding T may be superimposed. The P-R interval may be 



Fia. 58. — Electrocardiogram showing the auriculo-ventricular'f nodal variety of 

paroxysmal tachycardia. 

increased. The P deflections are usually followed by ventricular complexes 
of the same form, or approximately so, as those preceding and following 
the paroxysm. There may be auriculo-ventricular block or bundle-branch 
block. In the latter case the ventricular complexes may resemble those of 
ventricular paroxysmal tachycardia. In this connection, in the differential 



»Fig. 5U. — Electrocardiogram of leads II and III. Lead II shows three isolated extra- 
systoles of ventricular origin. Lead III shows the ventricular variety of paroxysmal 
tachycardia, the complexes of which are of the same form as those of the isolated 
extra-systoles in lead II. 

diagnosis between the ventricular complexes of supra-ventricular and of 
ventricular origin, it is important to note whether any part of the P deflection 
can be detected in the ventricular portion of the electrocardiographic curve 
or not. 

In auricular paroxysmal tachycardia, the rhythm is regular. 

In auriculo-ventricular nodal paroxysmal tachycardia (Fig. 58) the 
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electrocardiogram is often difficult to determine. There is a rapid succession 
of auricular and also of ventricular complexes. In cases in which the con- 
tractions of the auricle and ventricle are absolutely synchronous, the P 
deflections coincide with and are embedded in the Q, R, S complexes. When 
the contractions of the auricle begin before those of the ventricle, the P 
deflections precede the Rs, and the P-R interval is diminished. When the 
auricular contractions commence after those of the ventricle, the P deflec- 
tions follow the Rs. When the P deflections are to be observed, they are 
usually of atypical form, often being inverted. The ventricular complexes 
are of typical form but may be aberrant. 

In auriculo-ventricular nodal paroxysmal tachycardia the rhythm may 
be regular or irregular. 

In ventricular paroxysmal tachycardia (Figs. 59 and 60) there is a rapid 
succession of ventricular complexes. Usually each of these is of the same form 
as those of isolated extra-systoles arising in one ventricle (see p. 1042) . In some 
cases, however, the point of origin of the beats is sometimes in one ventricle 
and at other times in the other, resulting in complexes of different form ; 



Fig. 60. — Electrocardiogram of leads II and III showing the ventricular variety 

of paroxysmal tachycardia. 


and this may occur in the case of every other beat, so that complexes of 
different form alternate, which condition is sometimes called bi-directional 
ventricular tachycardia, and is of very serious significance. Sometimes 
the ventricular complexes are of indefinite form. 

In the ventricular variety of paroxysmal tachycardia, the auricle generally 
maintains its usual rhythm, contracting as the result of an impulse arising 
in the sino-auricular node. It follows, therefore, that the P deflections 
occur at the usual intervals and also are of normal form. They are generally 
embedded in the ventricular complexes, but in some cases they may be 
detected in this portion of the electrocardiographic curve and occasionally 
they are nearly separate. In some cases, however, the ventricular -rhy thm 
gives rise to retrograde auricular beats, either with each ventricular con- 
traction, or, less frequently, i.e. retrograde heart-block. Rarely there is 
auricular fibrillation, and more rarely auricular paroxysmal tachycardia, 
or auricular flutter. 

In ventricular tachycardia, any existing irregularity of rhythm is usually 
so slight that it is detected only by means of graphic methods. 

In the differential diagnosis of paroxysmal tachycardia by the electro- 
cardiograph, it is to be observed that, as the difference in the form of the 
complexes of the abnormal and the normal rhythms may be only slight 
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it may be necessary to compare carefully the complexes of the paroxysm 
with those of the beats which either preceded or followed it — indeed, an 
analysis of either transition periods may be necessary. 



Figs. 61-65 — Electrocardiograms from cases of auricular fibrillation. 


Auriculo- Ventricular Nodal Rhythm. — In this condition, when the 
contractions of the auricle and ventricle are absolutely synchronous, the 
P deflections coincide with and are embedded in the Q, R, S complexes. 
When the contractions of the auricle begin before those of the ventricle, 
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the P deflections precede the Rs, and the P-R interval is diminished. When 
the auricular contractions commence after those of the ventricle, the P 
deflections follow the Rs. When the P deflections are to be observed, they 
are usually of abnormal form, often being inverted. The ventricular com- 
plexes are of typical form but may be aberrant. 

Auricular Fibrillation. — In auricular fibrillation the electrocardiogram 
is characteristic (Figs. 61-65). 

There, is an absence of P deflections. There are, on the other hand, 
oscillations caused by the fibrillating auricle, called fibrillary waves, during 
ventricular diastole, at a rate ranging from 300 to 600, and usually about 450 
times, per minute. They occur at irregular intervals, and their form and size 
vary, the latter being sometimes very minute and sometimes considerable. 
They are most evident in cases of slow cardiac action. They may coincide 
with the T deflections, in which case the outline of the latter is altered. 
Apart from the very rare cases in which complete auriculo-ventricular block 
is present, the ventricular rhythm is completely irregular, i.e. the R deflec- 
tions occur at irregularly irregular intervals ; their amplitude varies from 
cycle to cycle ; and often there is no relationship between the length of* 
a pause and the amplitude of the R deflection which follows it. When the 
ventricular rate is slow or very rapid, this may be difficult to determine. 
As the ventricular beats are supra-ventricular in origin, the complexes are 
of typical form but they may be aberrant. There may be superadded ven- 
tricular extra-systoles, usually during the administration of one of the 
digitalis group of drugs (see pp. 901, 902). 

In the differential diagnosis between the electrocardiograms of auricular 
fibrillation and those of auricular flutter, in the former almost always the 
ventricular rhythm is completely irregular, while in the latter, it will be found 
that such is not the case, even when the rhythm is very irregular. Further, 
the deflections due to auricular systole in auricular flutter may be distin- 
guished from the fibrillary waves in auricular fibrillation in that they are 
less frequent, rhythmic, of larger amplitude, and almost invariably of con- 
stant form and size. 

Auricular Flutter. — In this condition it is of particular importance 
to analyse the three leads (Figs. 66-68). The P deflections may range from 
180 to 360, the usual rate being about 300, per minute. In all the leads the 
deflections occur at regular intervals, and as soon as one terminates the next 
one commences. In each lead of any given case they are almost invariably 
of constant form. In lead I the amplitude is comparatively small. As the 
impulse arises at an abnormal point, the deflections are atypical in form. 
The ascending limb is rather sharp, and the descending more gradual, and 
the summit may be dome-shaped. It is difficult to say at what part the 
deflection begins. As the ventricular complexes are supra-ventricular in 
origin, they are of typical form. They are superimposed upon the P deflec- 
tions, modifying their outline. In some cases T may be detected. Excepting 
.in the very rare cases of 1 : 1 rhythm, in which event there is an equal 
number of P deflections and ventricular complexes, there are two or more P 
deflections to each ventricular complex, according to the degree of auriculo- 
ventricular block (see p. 933). When the response of the ventricle to auricular 
contraction is at irregular intervals, the ventricular rhythm may be even 
very irregular. 





I 
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Ventricular Fibrillation. — The ventricular complexes are replaced 
by oscillations, occurring at very rapid and irregular intervals, and their 
form and size vary. 
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Sino -Auricular Block. — In this condition there is an absence of 
both the auricular and ventricular complexes during an abnormally 
long pause. (See p. 937 and Fig. 69.) 

Auriculo-Ventricular Block. — In the first grade (leads I and III of 
Fig. 70) there is merely an increase of the P-R interval, it exceeding 0-18 



Fig. 68. — Electrocardiogram from a case of auricular flutter. The auriculo-ventricular 
ratio is sometimes 2 : 1, at others 3 : 1, and at others again 4 : 1. The response 
of the ventricle to auricular contraction being at irregular intervals, there is irregu- 
larity of the ventricular rhythm. 

second. It may be increased to such a degree that P coincides with the 
preceding T. 

In the second grade (lead II of Fig. 70) the P deflections are found at 
regular intervals and are of typical form. Sometimes the P deflections 
are not followed by ventricular complexes, the frequency of such depending 



Fig. 69. — Electrocardiogram showing an abnormally long pause due to 
sino-auricular block. 

upon the degree of block, as described on p. 938. Unlike complete heart- 
block, on each occasion the ventricular complex is preceded by a P deflec- 
tion. In the case of dropped beats, almost always there is a progressive 
increase of the As-Vs interval preceding and a progressive shortening of the 
interval following each dropped beat, so that the prolonged pause during a 
dropped beat is not equal to two regular pulse-beats. As the ventricular beats 
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are of supra-ventricular origin, the ventricular complexes are of typical 
form. 

In complete heart-block (Fig. 71) the P deflections are found at regular 
intervals, and are of typical form. They are more frequent than the ven- 



Fio. 70. — Electrocardiogram showing partial heart-block. In each lead there is an 
increase of the P-R interval, and in lead II there is also continuous 2 : 1 rhythm, 
every other stimulus from the auricle failing to reach the ventricle. There is also 
inversion of T in lead III and left-sided preponderance. 



Fig. 71.— Electrocardiogram of leads I and II showing complete heart-block, or dis- 
association of the auriculo-ventricular rhythm, the auricles and ventricles beating 
independently of each other. 


tricular complexes. In addition, the time-relation between the P deflec- 
tions and the ventricular complexes is a constantly varying one, the former 
at one time preceding, at another following, and sometimes, ag ain , coinciding 
with the latter. In the last case the P deflection is superimposed upon 
the ventricular complex. As the ventricular beats are of supra-ventricular 
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origin, the ventricular complexes are of typical form. Sometimes there are 
superadded ventricular extra-systoles. 



Fig. 72. — Electrocardiogram showing a lesion of the left main branch of the 
auriculo-ventricular bundle (new nomenclature). 



Fig. 73. Electrocardiogram showing a lesion of right main branch of the auriculo- 
ventricular bundle (new nomenclature). There is also auricular fibrillation. 


Bundle-Branch Block. — A lesion of either of the two branches of the 
auriculo-ventricular bundle may be recognised by means of the electro- 
cardiograph (Figs. 72 and 73). 
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The ventricular complex is diphasic and of increased amplitude. The 
initial group of deflections ( Q , R, S) is of increased duration, exceeding 
one-tenth second and comprising more than one-third of the whole complex, 
and usually exhibits pronounced or irregular notching. The terminal deflec- 
tion ( T ') points in the opposite direction to the initial group of deflections 
in leads I and III. In lead II, Q, R, S is usually of less amplitude and is 
often diphasic ; T' may point in either direction. In the diphasic ventricular 
complexes of leads I and III there is usually no iso-electric period between 
Q, R, S and T. The P-R interval may be increased. 

Two types of curves may be recognised : (1) The common type, in which 
there is a large R' in lead I and a large S' in lead III, T' pointing downwards 
in lead I and upwards in lead III. (2) The rare type, in which there is a 
large S' in lead I, and a large R' in lead III, T' pointing upwards in lead I 
and downwards in lead III. It was formerly supposed that the first type 
was indicative of right bundle-branch block, and that the second signified 
left bundle-branch block. It is now believed that the opposite is the case. 



Fig. 74. — Electrocardiogram showing functional.bundle- branch block. 


It is necessary to distinguish between a lesion of the left or right main 
branch (new nomenclature) and preponderance of the left or right ventricle 
respectively. The distinguishing features are that in bundle-branch block 
the initial group of deflections is of increased duration and usually exhibits 
pronounced or irregular notching, and T points in the opposite direction 
to the main initial deflection in leads I and III. As already noted, increased 
duration of the Q, R, S complex may be met with in extreme preponderance 
of either ventricle. But taking cases of preponderance as a whole, the 
period of time is materially less. In addition, pronounced or irregular 
notching does not occur, and T is not of increased amplitude and, apart 
from exceptional cases, points in the same direction. 

Functional Bundle-Branch Block. — A condition, which is rare, in 
which there is increased duration of the Q , R, S group of deflections together 
with a diminished P-R interval (Fig. 74) has been termed functional bundle- 
branch block. 

Arborization or Intra-Ventricular Block. — The initial group of 
deflections is of increased duration and usually exhibits pronounced or 
irregular notching, and is of low voltage (Fig. 75). Some believe that 
occasionally the T deflection points in the opposite direction to the initial 
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deflection in leads I and III. Even if such should be the case, its form is 
not so abnormal. 



Fig. 75. — Electrocardiogram showing arborization block. There is an extra-systole, 
marked Ex.S, in lead I, two extra- systoles in lead II, and one in lead TTI 



Fig. 76. — Electrocardiogram from a case of paroxysmal tachycardia. There is alter- 
nation in the amplitude of the B deflections. 

It should be pointed out that some writers are of opinion that the electro- 
cardiogram just described indicates a delay of the wave of excitation along 
the right or left main division of the auriculo-ventricular bundle, i.e. incom- 
ple - -- .'.I bundle-branch block. 

i 
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Alternation of the Heart. — This may sometimes be recognised by 
means of the electrocardiograph, by an alternation in the amplitude of the 
deflections due to the contraction of the ventricle (Fig. 76). Both the R and 
T waves may be aifected, or one more than the other. It should be noted 
that alternation of the heart is sometimes shown in a sphygmogram without 
any corresponding evidence in an electrocardiogram, while rarely the opposite 
holds good. It should be further noted that the alternation in a sphyg- 
mogram and electrocardiogram does not always correspond ; i.e. the smaller 
ventricular deflections correspond with the larsrer pulse-wave. 

Chronic Constrictive Pericarditis. — There is usually low voltage 
of the Q, R, S complex, or diminished amplitude or inversion of the T deflec- 
tions, or both. 

Angina Pectoris. — Left-sided preponderance is usual. In a proportion 
of cases the ventricular complexes are abnormal. Most varieties of these 



Fia. 77. — Electrocardiogram trorn a case ol' the T l type of infarction of the heart taken 
early after the onset of symptoms. The R-T portion of the curve commences above 
the zero level in leads I and II, and slightly below the zero level in lead III, as 
indicated by arrows. 

abnormalities may be met with, including flattening or inversion of T in 
lead I or II, or both ; increased duration, and notching of the Q . R, S group 
of deflections ; bundle-branch block ; and a large Q deflection in lead III 
There may be extra-systoles and some degree of heart-block. Other 
abnormalities of rhythm are exceptional. The changes in the ventri- 
cular complexes may be of considerable value in doubtful cases. Negative 
findings, on the other hand, are of no importance. 

Transient modifications of the electrocardiograms similar to those of 
coronary occlusion with infarction have been observed in some cases of 
angina pectoris during the attacks. Such are of much diagnostic significance. 

Coronary Occlusion with Infarction of the Heart; — Electro- 
cardiograms of this disease are usually characteristic and of great diagnostic 
value. They are as follows : 

Within a few hours there is usually a deviation of the R-T or the S-T 
segment. This portion of the curve commences from the R or S deflection 
either above or below the iso-electric level and proceeds in a more or less 
34 
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horizontal direction, resulting either in a plateau-shaped elevation or in a 
depression respectively. This alteration is generally most noticeable in 
leads I and III. In this event, the corresponding portions of the curves in 



Fig. 78. — Electrocardiogram from a case of the 2P 1 type of infarction of the heart taken 
early after the onset of symptoms. The R-T portion of the curve commences above 
the zero level in lead I, and below the zero level in lead 111 and rather so in lead II, 
as indicated by arrows. 

these leads are divergent. Thus, if there is R-T elevation in lead I there is 

R-T depression in lead III (Figs. 77, 78) ; and vice versa (Figs 79, 80). 

Sometimes the deviation of the R- F segment is best observed in leads III 



Fig. 79. — Electrocardiogram from a case oi the T 3 type of infarction of the heart taken 
early after the onset of symptoms. The R-T portion of the curve commences above 
the zero level in lead III and slightly so in lead II, and below the zero level in 
lead I, as indicated by arrows. 

and II, or in leads I and II ; or the alteration may be present in one lead 
only. The foregoing features are perhaps pathognomonic of the condition. 

After a few days or more, the R—T portion of the curve gradually returns 
to the iso-electrio level, and the T deflections gradually reappear. The 
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latter assume a direction opposite to that to which the R-T segments were 
previously deviated. Thus, inversion of the T deflections follows elevation 
of the R-T segments, and upright T waves follow depression of the R-T 



Fio. 81. — Electrocardiogram from a case of the 5P 1 type of infarction of the heart. The 
T deflections in lead I are inverted, and are rather sharply defined and of increased 
amplitude. Those in lead III are upright, and are sharply defined and of increased 
amplitude. 


segments., _ (Figs.. 81-83.) The T deflections are usually sharply defined, 
and their amplitude is often large. The R-T intervals preceding "the 
altered T waves frequently exhibit convexity or concavity. The fore- 
going features are not so characteristic as are those of the first stage, but, 
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taken together with the clinical features, they afford strong corroborative 
evidence of the disease. 

In both stages, sometimes there is diminished amplitude and increased 
duration of the initial group of ventricular deflections (Q, R, S), and the 
latter is generally associated with notching or splintering. 

There are various types of curves, the two commonest being : (1) Lead I 
shows R-T elevation and, later, inversion of the T deflections ; and in 
lead III, the R-T segments are depressed, with the subsequent development of 
upright T waves. (Figs. 77, 78 and 81). (2) Lead III shows R-T elevations 
and, later, inversion of the T deflections ; and in lead I, the R-T segments 
are depressed, with the subsequent development of upright T waves (Figs. 
79, 80, 82 and 83). 

The first type, which is the more common, is associated with occlusion 
of the descending branch of the left coronary artery and infarction of the 
wall of the left ventricle near the apex, especially the anterior part, and the 



Fig. 82. — Electrocardiogram from a case of the T J type of infarction ot the heart. The 
T deflections in lead II are inverted. Those in lead III are inverted, and are sharply 
defined and of increased amplitude. There is a large Q in lead III. 

adjacent part of the interventricular septum ; and is termed the T 1 type. 
The second is associated with occlusion either of the right coronary artery 
or the circumflex branch of the left and infarction of the posterior wall of 
the left ventricle near the base ; and is designated the T 3 type. 

In both types of curves the T deflections in lead II are often slightly 
inverted or flattened. 

Some changes in the T deflections towards the normal usually supervene 
within a few weeks or months, and ultimately the T deflections in all leads 
may become normal, but sometimes those in one lead remain inverted and 
sharply defined, and even these changes are very suspicious. 

A large Q deflection in lead III (see Figs. 82 and 83) is often a noticeable 
feature of infarction of the posterior wall of the left ventricle, either recent 
or old. It is to be noted, however, that it may also occur in other conditions 
(see p. 1038). 

Lead IV is particularly valuable in occlusion of the descending branch of 
the left coronary artery, i.e. the T 1 type. This lead alone may be affected, 



CLINICAL ELECTROCARDIOGRAPHY 


1061 


while in some cases the changes are more evident, or occur earlier and last 
longer than in the three other leads. They resemble those of lead I of this 
type Thus, there is elevation of the R-T intervals, and subsequently in- 
verted T waves. (Figs. 84 and 85.) Lead iy is of less value in infarction of 
the posterior wall of the left ventricle, i.e. the T 3 type. There may be no 



Fig. 83. — Electrocardiogram from a case of the T 3 type of infarction of the heart. The 
T deflections in leads II and III are inverted, and are sharply defined and of in- 
creased amplitude. There is a large Q in leads III and II. 

changes, or if present they are less marked. If there are changes, they 
generally resemble lead I of this type. Thus, there is depression of the R-T 
intervals and, later, upright T deflections. The latter are of increased 
amplitude, and may be huge. (Fig. 86.) 

The foregoing changes in the electrocardiograms of coronary occlusion 



Fig. 84. — Electrocardiogram of the fourth lead from a case of the T 1 type of infarction 
of the heart. There is R-T elevation, as indicated by arrows, and inversion of T. 
There is also a large Q. 

with infarction of the heart are not constant. But they are frequent, and 
when they do occur are of great diagnostic value. It is necessary to point 
out that it is the successive changes in the curves which are especially 
important. For this reason, serial records taken over a period of time are 
of much greater value than a single one, for in cases in which the latter does 
not reveal the characteristic changes, later curves may do so. It is unusual 
to find an absence of these changes during the whole of the first two weeks 
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after the onset of symptoms, though transient changes may have disappeared 
in later electrocardiograms. 

In conclusion, it is to be noted that a similar deviation in the R-T (or 
S-T) interval has also been recorded in rheumatic carditis, pericardial 



Fig. 85. — Electrocardiogram of the fourth lead from a case of the T' type of infarction 
of the heart. There is slight R-T elevation, and the T deflections are inverted, 
sharply defined and of increased amplitude. There is also a large Q. 



Fig. 87. — Electrocardiogram trom a case ol hypothyroidism. The T deflections are 
absent in the three leads ; and there is also diminished amplitude of the Q, R> ® 
complex. 


effusion, uraemia, and pneumonia. The clinical features of these conditions, 
however, do not resemble those of coronary occlusion. 

It has been pointed out that transient changes in the electrocardiograms 
similar to those of coronary ^occlusion have been observed during attacks of 
angina pectoris. 
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Low Voltage. — The term low voltage is used when no part of the Q, R , S 
complex exceeds five millimetres in the three leads. It is almost always of 
pathological significance, and may be met with in marked chronic myocardial 
disease, severe congestive failure from any cause, coronary occlusion, peri- 
cardial effusion, and hypothyroidism. In the last named there are also 
changes in the 'other deflections (see below). As stated on p. 1055, low 
voltage is one of the various features found in arborization or intraventricular 
block. 

Hypothyroidism. — The T deflections are flattened or inverted in the 



Fxo. 88. — Electrocardiogram from a case of auricular fibrillation fully under the 

influence of digitalis. 

three leads ; and frequently there is also diminished amplitude of the 
Q, R, S complex. See Fig. 87. 

Beriberi. — The T deflections may be flat or inverted in one or more 
leads, and there may also be di minis hed amplitude and increased duration of 
the Q, R, S complex. 

The Effect of Digitalis. — Electrocardiograms of patients fully under 
the influence of digitalis may show depression of the R-T interval with 
flattening or inversion of the T deflections (see Fig. 88). This should be 
distinguished from the R-T deviation due to coronary occlusion. In the 
former the corresponding portions of the curves always point in the same 
direction ; while in the latter usually they point away from each other in 
leads I and III. 


Frederick W. Price. 
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DISEASES OF THE BLOOD VESSELS 

The term arteriosclerosis, which means no more than arterial hardening, 
has led to much confusion as it has been employed by various authors in 
different senses to describe different pathological conditions of the arteries. 
Thus, it has been used to comprise the following conditions : 

(а) Diffuse hyperplastic sclerosis, characterised by intimal hyperplasia 
and hypertrophy of the media ; 

(б) Degeneration of the middle coat of the artery, known as Monckeberg’s 
medial sclerosis, in which lime salts are deposited more or less symmetrically 
in rings around the artery ; and 

(c) Arterial degeneration of the intima, known as atheroma, or, because 
of the tendency to calcification, as atherosclerosis. 

Or it is confined to the first and second. Or it is restricted to the first. 
Or it is employed to include the three mentioned above and, in addition, 
arterial inflamm ation, which when chronic is most often the result of syphilis 
but may be caused by other infections. Or, finally, it is employed by a few 
writers to include even other pathological conditions, such as infiltration. 
It is, therefore, clear that the term arteriosclerosis should not be used except 
in a very general sense. 

It is proposed to adopt the following classification of diseases of the 
arteries : 

(i) Arterial inflammation 

(o) Acute arteritis 

(b) Chronic arteritis 

(c) Thrombo-angiitis obliterans 

(d) Polyarteritis nodosa or periarteritis nodosa 

(ii) Diffuse hyperplastic sclerosis 

(iii) Monckeberg’s medial sclerosis 

(iv) Fatty Degeneration of the Media 

(v) Atheroma (Atherosclerosis) 

(vi) Other Degenerations allied to atheroma 

(vii) Arterial infiltration. 

And the following will be dealt with separately : (I) The syndrome of inter- 
mittent claudication, caused by several of the foregoing pathological con- 
ditions; (2) Aneurysms, whether (a) saccular, most frequently caused by 
syphilis ; (6) aneurysmal dilatation, most often due to atherosclerosis ; or 
(c) the less common forms of aneurysm. 


ARTERIAL INFLAMMATION 

The arteries may be infected from their intima, either by micro-organisms 
settling on the surface or by the arrest of an infective embolus within the 
lumen. They may also be infected by organisms reaching the media or 
adventitia through the vasa vasorum or by direct inward spread of inflamma- 
tion from the surrounding tissues. 
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Acute Arteritis 

. Acute arteritis was formerly described as common in many diseases, the 
stai nin g of the intima being mistaken for inflammation. Acute inflammation 
of the arteries is, however, rare, and is usually met with as a complication 
in the acute infections. The intima of the aorta may be infected in cases of 
septicaemia and pyaemia, and most frequently in progressive septic endo- 
carditis, when the organisms usually found are streptococci. Vegetations 
may be seen upon the intima and the inflammation rapidly involves the 
subjacent coats. Occasionally the aorta may be infected in a septicaemia or 
pyaemia, through embolism of the vasa vasorum, or the ascending aorta may 
be infected by spread through the vessel wall from a pericarditis. The wall 
of the aorta may rupture, or an aneurysm be formed, but this is rare. Acute 
multiple arteritis is most frequently seen as a sequel of typhoid fever, but has 
been observed after small-pox, scarlet fever, influenza, and pneumonia. In 
many cases the organisms of the disease have been found in the vessel wall. 

Symptoms. — The symptoms depend upon the vessels affected. In the 
cape of the femoral artery, there may be severe pain in the course of the vessel 
with sometimes redness and swelling in the part affected. The pulse below 
is obliterated. The limb becomes pale and cold, and then livid. Gangrene 
may or may not follow ; it depends upon the rapidity with which the vessel 
is blocked. In some cases where the onset is severe and the symptoms 
suggest that gangrene will follow, the circulation improves and colour returns 
to the limb. In other cases, several of the arteries may be infected at the 
same time, with high fever and symptoms of an acute infection. Some cases 
of cerebral thrombosis in which a young or middle-aged patient makes a 
good recovery and lives for twenty or thirty years without any other vascular 
catastrophes are probably of this type. 

Prognosis and Treatment. — In acute arteritis treatment, other than 
rest and general and local measures for the relief of pain, is of little avail. 
The condition is a very severe one. If the artery involved is a large one, every 
effort should be made to avoid infectious gangrene, and in some cases a 
surprising return of circulation may be observed. 


Chronic Arteritis 

^Etiology. — Acquired svphilis is by far the most common cause of chronic 
arteritis, and less frequently congenital syphilis. Tuberculous endarteritis 
is not uncommon in the small pulmonary arteries and in the arteries of 
the brain in tuberculous meningitis. Endarteritis obliterans may also be 
caused by infection with pyogenic organisms of a subacute or chronic type. 
Moreover, changes in the adventitia of the small arteries are also found in 
polio-encephalo-myelitis and in encephalitis lethargica. 

Pathology. — Chronic arteritis is a focal affection, and is found in 
muscular and elastic arteries of all calibres. It is common in the aorta and 
large elastic arteries, and it also frequently attacks the small arteries. The 
large muscular arteries, however, are but rarely affected by syphilis. Chronic 
inflammation of the arteries has been divided into — (1) Endarteritis, where the 
intima is affected; (2)mesarteritis; and (3) periarteritis, where the external coat 
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is involved. In the great majority of cases of inflammation of the smaller 
arteries all coats are involved. The muscular and elastic fibres tend to be 
destroyed and this may result in direct rupture. The changes in the intima 
are very conspicuous. Its layers become very much thickened by inflam- 
matory infiltration and proliferation. In the early stages round cells are 
seen, and later spindle-shaped fibroblasts, definite granulation being thus 
formed, while in cases of syphilis plasma cells and eosinophil leucocytes 
are often present. The result of this thickening in such small arteries is to 
narrow the vessel, and the condition is often termed endarteritis obliterans. 
The lumen may finally become completely blocked, leading in the brain 
to cerebral softening, and in other tissues to fibrosis. The adventitia is also 
greatly thickened in chronic syphilitic arteritis and consists of inflamed 
tissue infiltrated by lymphocytes, plasma cells, and occasional eosinophil 
leucocytes. 

Syphilis of the aorta or syphilitic mesnorlitis is a focal inflammation, but 
it may implicate almost the whole length of the aorta. The inflammation 
extends from the adventitia. The vasa vasorum proliferate and in most 
cases pass into the intima. About these vessels is a zone of granulation 
tissue, usually consisting only of plasma cells, lymphocytes, eosinophil 
leucocytes, and fibroblasts, but occasionally there are gummata with giant 
cells. Endarteritis of the vasa vasorum is found only in the more intense 
reactions. The elastic fibres of the media are completely destroyed in the 
areas of granulation tissue ; occasionally the media is necrosed between 
areas of granulation tissue. The Sp. pallida has been demonstrated in the 
lesions. The intima of the aorta is usually thickened over the areas of 
inflammation, and this thickening has been in the past confused with the 
degeneration of the intima that we know as atheroma. The inflammatory 
thickening of the intima due to syphilis can, in its earlier stages, be dis- 
tinguished by the naked eye from atheromatous thickenings by its sharper 
demarcation, pearly colour, rubber-like consistency, crenated outline, pitted 
surface, and freedom from fatty degeneration. The weakening of the vessel 
wall on account of the replacement of the middle coat frequently results 
in dilatations, varying in size from minute stellate patches to large aneurysms. 
The scarring and pitting are due to fibrous tissue replacing the inflamed 
media and are characteristic. In the later stages atheroma usually occurs 
in the thickened intima over the areas of inflammation ; also syphilitic 
mesaoriitis and primary atheroma may co-exist, especially in later life. 

The coronary circulation is often found afFected in these cases, with the 
result that there are attacks of angina pectoris. Owing to the mesaortitis 
of the ascending aorta, the orifices of the coronary arteries become narrowed 
or blocked, but the disease does not spread far down the arteries, in this 
way providing a striking contrast with atheroma. It may cause extensive 
necrosis or fibrous patches in the myocardium, and the heart is not un- 
commonly enlarged. Frequently the aortic ring has expanded, or the aortic 
valves have become involved by the syphilitic inflammation, so that aortic 
regurgitation is a common sequel. 

The arteries of the brain are frequently involved by syphilis, which causes 
endarteritis obliterans and consequent cerebral softening. This change is 
also present in syphilitic meningitis, where the syphilitic inflammatory 
reaction is more intense. The kidneys are but rarelv affected, though occa- 
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sionally gummata are found. The eyes are not infrequently attacked and a 
condition of syphilitic choroido-retinitis may be seen on ophthalmoscopic ex- 
amination. In other organs, such as the liver and testicle, gummatou3 
necrosis, followed by fibrous changes, is found. In rarer instances the trachea 
and lungs are allected. 

Symptoms. — The symptoms that result from syphilitic vascular disease 
depend upon the organ affected. 

In the aorta, aneurysm is common. Aortic regurgitation, with its usual 
effect on the heart, is even more common. The symptoms of necrosis or 
fibrosis of the myocardium are severe anginal pains, often resulting in sudden 
death. Occasionally the heart muscle may give way, with the usual signs of 
chronic cardiac failure. If the brain is affected by arterial thrombosis, the 
symptoms depend upon the area affected ; hemiplegia, aphasia, and hemi- 
anopia may all result. Iritis may he present, and more commonly choroiditis, 
in which white patches surrounded by pigmented areas give a striking appear- 
ance to the fundus oculi. The optic disc is often white and atrophied. In 
syphilitic meningitis, oedema of the optic papilla is often present. 

Course. — The course of syphilitic arterial disease is very variable. The 
symptoms resulting from endarteritis and subsequent thrombosis in medium- 
sized arteries such as the cerebral, are generally present in the tertiary stage, 
from 2 to 5 years from the date of infection, but the vascular disease may 
exist with exacerbations all through life. Syphilitic aortitis in the first part 
of the aorta and its important complications, aneurysm, aortic regurgitation, 
and angina, generally follow 15 to 25 years after the original infection. 

Prognosis. — The prognosis in cerebral syphilitic vascular disease is on 
the whole good, if the condition be taken early enough and treated properly. 
It has to be remembered, however, that vascular syphilis is often complicated 
by parenchymatous syphilis, where the spirochsetes are not only found in the 
walls of the vessels, but also in the cerebro-spinal tissues themselves, and this 
complication certainly increases the gravity of the condition. In the later 
cardiovascular syphilis the prognosis is bad unless the diagnosis is made 
early before any serious cardiac symptoms have developed. 

Treatment. — Prophylaxis is ol the greatest importance in syphilitic 
vascular disease. \\ u li reanrd to treatment, in the acute stagps of syphilitic 
vascular disease it is generally thought that mercury is the best drug 
to use. Mercurial inunctions or soluble intramuscular mercurial injections 
should be given for 2 or 3 weeks before any intravenous injections aie 
prescribed. Moreover, iodides should be given by the mouth, to absorb 
as far as possible the inflammatory products in the intima of the vessels. 
The indiscriminate use of arsphenamine and neoaTsphenamine in the acute 
stages of syphilitic vascular disease has been followed by most disastrous 
results, their administration causing further swelling of the intima and further 
blocking and thrombosis of the small vessels. After mercury and iodides 
have been given for 3 or 4 weeks, neoarsphenamine, should be administered 
cautiously in small doses and gradually increased. 


Thbombo-Ang'htis Obliterans 

This name was suggested by Buerger in 1908 for a disease characterised 
by acute inflammation of the deep arteries and veins, and sometimes by a 
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migratory inflammation of the superficial veins in the extremities. Throm- 
bosis develops and the vessels become occluded. 

Etiology. — The malady is found most commonly in middle-aged 
male Hebrews. The cause is unknown, but the pathological changes suggest 
that it is due to an infection. Syphilis is usually not present, the Wassermann 
reaction being negative. Excessive tobacco smoking has been suggested as 
a predisposing factor. 

Pathology. — The deep vessels of the arms and legs, especially the latter, 
are occluded by thrombosis in various stages of organisation; their walls 
are traversed by vessels, and show a little inflammatory infiltration. In 
about a quarter of the cases this is associated with a migratory phlebitis in 
the superficial veins of the limbs. The condition is characterised by extensive 
progressive thrombosis, with organisation, with little inflammation of the 
vascular coats. 

Symptoms. — The onset is gradual with pains in the feet and toes. The 
patient is unable to walk for more than a few minutes without severe cramp- 
like pain in the legs (intermittent claudication, see page 1075). The thrombi 
in the superficial veins, when they occur, are also very tender. .Redness of 
the extremity, especially when in a dependent position, is often noted, while 
blanching occurs when the limb is raised. Diminution or loss of pulsation 
in the arteries, such as the radial or dorsalis pedis, is often present. In the 
later stages, the cramp-like pain becomes intense, and the disability in 
walking often leads to marked mental depression. Trophic changes appear in 
the skin, with gangrene, and fissures and ulcers may occur. 

Diagnosis. — (1) Raynaud’s disease more often attacks females; the 
upper extremities are most affected ; and X-rays show marked atrophy of 
the bones of the hands. This is not present in Buerger’s disease. (2) In 
erythromelalgia the limbs become red and flushed, but the arteries 
pulsate forcibly ; gangrene does not occur. (3) In gangrene due to 
Monckeberg’s sclerosis, the calcified arteries may be well seen by means 
of the X-rays. 

Prognosis. — The course of the disease varies. Some cases progress 
rapidly, while others last for years. Gangrene may require high amputation 
of the limb. 

Treatment. — As the cause is not known, there is no specific treatment. 
With regard to drugs, iodides and glyceryl trinitrate are used. Gentle massage 
is useful, and diathermy sometimes helps. Ultra-violet therapy has been 
tried. Buerger recommends passive postural exercises , and employs the 
following method : “ The affected limb is elevated, with the patient lying 
in bed, to from 60 to 90 degrees above the horizontal, being allowed to rest 
upon a support for from thirty seconds to three minu tes, the period of time 
being the minimum amount of time necessary to produce blanching or 
ischaemia. As soon as blanching is established, the patient allows the foot 
to hang down over the edge of the bed for from two to five min utes, until 
reactionary hyperaemia or rubor sets in, the total period of time being about 
one minute longer than that necessary to establish a good, red colour. The 
limb is then placed in the horizontal position for about three to five minutes, 
during which time an electric heating pad or a hot-water bag is applied, 
care being taken to prevent the occurrence of a burn. The placing of the limb 
in these three successive positions constitutes a cycle, the duration of which 
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is usually from six to ten minutes. These cycles are repeated over a period 
of^about one hour, some 6 to 7 cycles constituting a seance ” (Leo Buerger, 
The Circulatory Disturbances of the Extremities). Others claim that the main- 
tenance of a high venous pressure and stimulation of the heart are the most 
effective lines of treatment. Pain is relieved by rest in the recumbent position, 
and heat applied to the painful limb by electric pads or electric light baths is 
also useful. Ulcers of the legs should be treated surgically. 

Polyarteritis Nodosa or Periarteritis Nodosa 

Polyarteritis nodosa is a rare complaint characterised by prolonged fever 
and the occurrence of nodular swellings, and in some cases aneurysms of the 
medium-sized arteries. It may affect arteries in almost any part of the body, 
producing a very diverse symptomatology. 

Aitiology. — Young adults are most commonly affected, and males more 
often than females. The cause is unknown. The Wassermann reaction is 
negative, but the pathological changes and course of the disease suggest an 
infectious agent. 

Pathology. — The medium-sized arteries are usually affected, especially 
those of the heart, kidneys, and intestines. A remarkably focal acute inflam- 
mation extends through all the coats of the artery with hyaline or fibrinoid 
necrosis of the arterial wall, and within the lumen are often found thrombi, 
which may become organised. Aneurysmal dilatation is usually present. 
There may be many polymorphonuclear leucocytes and some mononuclear 
cells, lymphocytes, and plasma cells ; eosinophil cells are a characteristic but 
inconstant finding. White or yellowish-white nodules, from the size of a pin’s 
head to that of a pea, can be seen on the arteries. Owing to the alteration 
in the lumen of the vessels, necrosis and infarcts occur in the organs supplied. 

Symptoms. — The disease may start in almost any way, even with bronchial 
catarrh or with epigastric pain. There is tachycardia and irregular fever, with 
marked prostration. Some cases may start as an acute illness, simulating 
nephritis or rheumatic carditis ; in others long continued malaise is the main 
presenting symptom. Acute abdominal pain may be caused by disease of the 
mesenteric arteries — indeed, even perforation of the intestine and peritonitis 
have followed. If the arteries of the heart are involved, evidence of myocardial 
disease will be present ; and when the kidneys are affected, blood and casts 
appear in the urine. Occasionally bronchial asthma, cough and haemoptysis 
have been noted. Later, in a small proportion of cases, nodular swellings, 
varying in size up to a pea, may be felt in the subcutaneous tissues of the 
abdomen, thorax, and limbs. Examination of blood shows the ansemia and 
a moderate leucocytosis. Blood cultures are sterile. 

Diagnosis. — This is extremely difficult, owing to the variable symptoms 
displayed. In most cases, a pyrexial infection, of unknown origin, has its 
nature revealed only post-mortem. Rarely, however,, where a node was 
felt in the subcutaneous tissues and excised during life, the diagnosis has 
been made before death. The diagnosis should now be made more often if 
it is suspected in any obscure and varied illness in which there is some 
evidence of arterial involvement. 

Prognosis. — It has been said that in most cases death occurs within a few 
weeks to a few months after the onset of symptoms. Now, however, when 
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more cases are recognised, it is found tliat many recover and tliat the disease 
may run an intermittent course for many years. 

Treatment. — This is the same as that of any acute infection. Arsenic, 
mercury, and quinine should all be tried, though the results up to now have 
not been encouraging. In the main the treatment should be symptomatic 
as the parts involved are so varied. 


DIFFUSE HYPERPLASTIC SCLEROSIS 

The diffuse hyperplastic sclerosis of Jores and Evans, formerly known as 
arterio-capillary fibrosis of Gull and Sutton, is characterized by intimal 
hyperplasia, especially of the smaller arteries and arterioles, and hypertrophy 
of the media, particularly of the medium-sized arteries. 

AEtiology. — Diffuse hyperplastic sclerosis is common in late middle age, and 
is by no means a senile change. In the great majority the causes are those of 
essential hypertension (see p. 1099). The affection may also be due to gout 
and lead poisoning, and chronic nephritis. In rare cases associated with 
chronic interstitial nephritis, it may occur in young children. It is more 
common in males than in females. The inherited constitution is of great 
importance as shown by the high familial incidence in certain cases. Syphilis 
has no part in the causation of this condition, though, of course, it may be 
present in syphilitic cases. 

Pathology. — The condition is widespread, frequently involving the 
whole arterial system. It affects the smaller arteries and the arterioles, and 
the medium-sized arteries. The kidneys and spleen are most commonly 
affected, especially the first ; the next most frequently, the brain ; while 
the pancreas, liver, suprarenal glands, stomach and intestines are less often 
implicated. The character istic lesion consists of a cellular proliferation of 
the intimal cells and increase of hyaline material. At a later stage there is 
fatty degeneration in the arterioles alone. The thickening of the intima 
may lead to obliteration of the lumen of the vessels. There is hypertrophy 
of the media of the medium-sized arteries, e.g. the radials, with little or no 
change in the intima. In the case of the smaller arteries and arterioles, a 
patchy ischaemic fibrosis of certain organs, i.e. the kidneys and brain, may 
take place. Ha;morrhages may also occur. 

There may be co-existent atheroma, e.g. of the cerebral and coronary 
arteries, and, it may be, of the aorta, due to age or, in the opinion of some, 
the result of the hypertension. 

Symptoms. — In diffuse hyperplastic sclerosis the vessel wall may be felt 
to be uniformly thickened — the so-called “ whip-cord ” artery. The degree of 
hardening of the arteries is found on palpation to vary at different times. 
The artery feels hardest when the vessel is most contracted and consequently 
smallest. As the muscular arteries are those chiefly affected, the radial, 
brachial, and temporal arteries are involved. The systolic blood-pressure 
in cases of simple hyperpiesia may be 160-240 mm. or more ; it may reach 
even 300 mm. in cases associated with chronic interstitial nephritis. Symp- 
toms of cardiac hypertrophy are common in the early stages, but in favour- 
able cases they may not appear for years. In some cases cardiac hyper- 
trophy is followed by dilatation, with its attendant symptoms. Headache, 
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of a throbbing and bursting character, and generally in the occipital region, 
is an early symptom of arterial hypertrophy, and giddiness and fullness in 
the head are frequently complained of. Transient paralysis may occasionally 
be met with, and this has been attributed to spasm of the hypertrophied 
arteries. Later on, cerebral haemorrhage may occur, with the production of 
hemiplegia. Albuminuria and casts in the urine may be found, while profuse 
renal haemorrhage may occur. Uraemic symptoms do not occur frequently 
and then not till late unless the condition is secondary to chronic nephritis. 
The patient may first complain of dyspepsia and gastro-intestinal symptoms, 
or a chronic diarrhoea without obvious cause in an elderly man should lead' to a 
careful examination of the arteries and kidneys. Brouchitis and emphysema 
may mask the enlargement of the heart, which may be overlooked unless there 
is a careful examination of the blood-pressure. The changes in the fundi are 
numerous and characteristic, and are discussed in the section on hyper- 
tension (see p. 1100). 

Prognosis. — The prognosis depends very largely on the degree of renal and 
cardiac involvement. In hyperpiesia the condition may last for many years 
and only be terminated by haemorrhage into the brain, the ischaemic fibrosis 
of the kidney, which accompanies it, being of no clinical importance. If, 
however, there is evidence that the cardiovascular hypertrophy and high 
blood-pressure are complicated by true nephritis, the condition is a grave 
one and uraemia may ensue ; and when well-marked albuminuric retinitis 
is present death usually occurs within six months, though very rare cases have 
been recorded where a certain amount of ocular change has persisted for years. 

Treatment. — The first indication is to remove the cause of the condition 
as far as possible. As a rule the most important thing is the regulation of 
the patient’s life, the removal of anxiety and the reduction of his work and 
activity to a reasonable amount. The reduction of alcohol and tobacco is 
often needed, and it is the average daily consumption that counts in this 
direction. Any gouty tendencies should be corrected. All sources of focal 
sepsis, whether in tonsils, teeth, nasal sinuses, or genito-urinary tract, should 
be carefully sought for and, if found, removed, provided the diagnosis has 
been made early enough. Moderation in food and drink, with regular exercise 
and care in promoting diaphoresis, is essential. Turkish and vapour baths 
may be given cautiously. The use of a mild saline purgative each morning 
is indicated ; while in acute crisis the abstraction of one pint of blood from 
the arm has often saved life. 


MONCKEBERG’S MEDIAL SCLEROSIS 

This form of degeneration is accompanied by a deposition of lime salts 
in the middle coat. 

./Etiology and Pathology. — The cause is undoubtedly a senile degenera- 
tion of the elastic tissue and the muscle of the large muscular arteries, and a 
deposition of masses of lime salts in the dying tissue. It has no relation to 
syphilis. This degeneration has been caused experimentally in animals by 
a great variety of toxins. In man the causation is obscure, but it is common 
in diabetes and in old people. The lime salt is deposited, more or less 
symmetrically, within the media in plaques, which encircle part or all of the 
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lumen. The affection is very common in the arteries of the leg below the 
bifurcation of the femoral ; occasionally the radial and ulnar arteries are 
affected ; rarely the aorta. 

Symptoms. — The symptoms are coldness and oedema of the legs, as the 
result of defective circulation through them, and finally, and not uncommonly, 
gangrene results, this form of degeneration being usually present in senile and 
diabetic cases. The arteries feel like pipe stems, and sometimes crackle when 
rolled beneath the finger. They can be well seen by means of the X-rays. 

Prognosis. — This depends partly upon the amount of gangrene present 
and partly upon the associated conditions. 

Treatment. — It is clear that if amputation has to be undertaken a local 
amputation is of little value, and the limb should be amputated above the 
knee, as the arterial degeneration almost aways extends to the bifurcation 
of the femoral artery. 


FATTY DEGENERATION OF THE MEDIA 

Fatty degeneration of the media occurs commonly in all arteries. It tends 
to occur in cases of high blood pressure, and is consequently a common and 
important secondary complication of diffuse hyperplastic sclerosis. It is prob- 
ably the result of toxins or lack of nourishment, and is frequently present in 
cases of severe anaemia. It also occurs in old age, and is associated with 
cardiovascular hypertrophy. The muscle fibres become lost, being replaced 
by fibrous tissue. The vessel wall usually becomes .weakened and is liable to 
rupture. 


ATHEROMA 

Synonyms. — Atherosclerosis ; Degeneration of the Arterial Intima. 

Definition. — Atheroma is a variety of arterial degeneration which affects 
and is almost confined to the intima. It is characterised by the accumula- 
tion of debris, which is at first fatty and later becomes impregnated with 
lime salts. The Greek word was used by Galen to signify a swelling full of 
gruel -like material. 

./Etiology. — There is no doubt that atheroma is found more frequently 
and is more widespread with advancing age. Long life is a question of the 
blood vessels, and it has been well said that a man is only as old as his arteries. 
The quality of the arterial tissue that has been inherited may be poor, and a 
tendency to the development of atheroma at about the same age is often seen 
in all the members of certain families, thus showing the influence of heredity 
in the production of the condition. Atheroma also results from the amount of 
wear and tear to which the vessels have been subjected. It appears as a 
secondary change in cardiovascular hypertrophy, so that it tends to be more 
frequent in patients with hypertension than in other subjects of the same age. 
The affection is much more common in men than in women, and in subjects 
who engage in long-continued excessive physical or mental effort. Moreover, 
it is much more common in the aorta than in the pulmonary artery, and when 
it does occur in the latter it is nearly always associated with high pulmonary 
pressure, e.g. in mitral stenosis and in pulmonary fibrosis. The severity of the 
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disease increases with the length of time during which the high blood-pressure 
has existed. Over-eating and stress and strain of modern life are probably 
factors in the aetiology of the condition. It has been said that the most impor- 
tant cause of atheroma is chronic poisoning. Acute degeneration of the 
media has been found after typhoid fever in young people, and has been 
caused experimentally by the injection of bacterial toxins. Chronic lead 
poisoning, gout, diabetes mellitus, and myxcedema are also aetiological factors. 
On the other hand, syphilis has no connection with atheroma, though the 
condition of the aorta known as syphilitic mesaortitis was for a long time con- 
fused with the chronic intimal degeneration we now know as atheroma. 
Disease of the kidneys probably has no direct relation with atheroma, though 
the high blood-pressure of chronic interstitial renal fibrosis and of secondary 
contracted kidney is an important factor in producing atheroma in the large 
elastic arteries. 

Pathology. — Atheroma occurs in the large elastic and muscular arteries. 
The condition is usually most marked in the aorta. The coronary, cerebral, 
retinal, radial, brachial, and temporal arteries are frequently affected. The 
peripheral arteries may be normal to the feel in cases where there is advanced 
• atheroma of the coronary or cerebral arteries. In the slighter degrees, minute 
yellow flecks or patches on the aorta may be observed by the naked eye. 
In the later stages, yellow plaques or buttons are conspicuous, and under 
the microscope masses of large fatty crystals, with a covering layer of fibrous 
tissue, are to be noted. Atheromatous plaques may ulcerate and the con- 
tents be discharged into the aorta, and thrombi are often deposited on the 
surface of these atheromatous uloers. As the atheroma may be associated 
with degeneration of the media, a general dilatation of the aorta is very 
common. On the other hand, circumscribed aneurysm due to severe medial 
degeneration very rarely occurs. The aortic valves are frequently affected 
by atheromatous degeneration, and aortic stenosis or aortic regurgitation 
3 may result. A yellow atheromatous patch is commonly seen on the anterior 
:i flap of the mitral valve. Atheroma often causes great narrowing of the 
: lumen of the vessels, and eventually a thrombosis may form and complete 

; occlusion result; thi3 is the most dangerous result of atheroma; it fre- 
quently occurs in the large divisions of the coronary arteries, especially in 
the anterior interventricular branch of the left, and is not uncommon in 
the vessels of the brain. With regard to the heart, atheroma has a most 
profound influence, owing to the fact that it is one of the commonest causes 
of fibrosis of the myocardium ; but the chief danger is a sudden blockage 
of one of the coronary arteries, generally the anterior ventricular branch of 
the left coronary. In these cases, if death does not follow immediately, 
a sudden softening of the heart muscle (myomalacia cordis) may occur, 
and an aneurysm of the heart may result, and in certain cases actual rupture 
of the heart wall has followed. In the brain, atheroma results in cerebral 
thrombosis, and i3 the commonest cause of this condition in old people, 
and in middle-aged people who have not had syphilis. Very commonly, 
however, especially in those cases of atheroma where the blood-pressure is 
raised, haemorrhage may occur. In most cases of atheroma the kidneys are 
not involved, though occasionally atheromatous plaques may be found on 
the branches of the renal artery. Should, however, one of these plaques 
be large enough to cause much narrowing of an interlobar artery, a wedge- 



1074 DISEASES OF THE CIRCULATORY SYSTEM 

shaped red area of fibrosis in the distribution of the artery will occur. The 
renal changes, however, are relatively unimportant, and they rarely lead to 
symptoms during life. 

Symptoms. — The blood-pressure is only raised if the atheroma happens 
to complicate cardiovascular hypertrophy. In the aorta a diffuse dilatation, 
with pulsation in the supra-manubrial notch, may be present. The radial, 
brachial, and temporal arteries are often irregularly thickened and tortuous 
and can often be seen pulsating beneath the skin, but this dilatation has none 
of the important effects that so often follow a saccular aneurysm. Atheroma 
of the coronary arteries frequently gives rise to cardiac failure, and more 
often to angina pectoris ; and sudden death is not uncommon, owing to a 
sudden thrombosis of a large branch. In the brain, hemiplegia usually 
results from haemorrhage and more rarely from thrombosis. Ocular symptoms 
are rare in atheroma of the retinal arteries, which may be seen with the 
ophthalmoscope to be irregularly swollen and tortuous, but swelling of the 
optic disc and retinitis are not present. 

Prognosis. — The course and prognosis are extremely uncertain. Circula- 
tion through the diseased vessels may proceed fairly satisfactorily for a 
long time, but thrombosis may occur with alarming suddenness, and with 
the direst results, if a cerebral or cardiac artery is affected. 

Treatment. — The treatment of atheroma is unsatisfactory. Prophy- 
laxis exists in the removal of the cause when possible. Great attention 
should be paid to diet, and repletion should be studiously avoided. Alcohol 
and tobacco should be taken with moderation, and attention should be 
paid to regular exercise, and the action of the skin should be assisted by 
warm baths. It is doubtful if drugs are of value in the treatment of atheroma ; 
but small doses of potassium iodide seem to be of some use in absorbing 
the degenerative products and assisting in the circulation of the blood through 
the obstructed areas. 


OTHER DEGENERATIONS ALLIED TO ATHEROMA 

Fibrotic degeneration and hyaline degeneration are allied to atheroma, 
without the same tendency to fatty change. In the former, muscle and 
elastic fibres disappear and the intima becomes fibrotic. It is common in the 
smaller arteries, e.g. the interlobular and afferent arteries of the kidneys. 
In the latter, which occurs with high blood-pressure, especially in the ultimate 
arterioles of the kidneys, the intima becomes swollen and hyaline. 

Both these degenerative causes, affecting small arteries, lead to ischaemic 
fibrosis and can be considered with atheroma in their clinical effects. 


ARTERIAL INFILTRATION (AMYLOID) 

^Etiology. — Amyloid or lardaceous disease occurs in cases of long sup- 
puration due to pyogenic organisms, alone or with the secondary pyogenic 
infections that occur in tuberculosis of the bones and joints, in chronic 
syphilitic ulceration, and in actinomycosis. 

Pathology. — The amyloid substance is extracellular and is deposited 
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beneath the endothelium of capillaries and the pulp of the spleen, and in 
the smaller arteries and veins, especially in their middle coats. The affected 
organs are firm to the touch and have a waxy appearance. The amyloid 
substance can be demonstrated macroscopically by pouring tincture of 
iodine on the affected organ, the waxy material being stained a deep mahogany 
colour. In the intestine, the arterioles in the villi stand out clearly. There 
are two forms of amyloid infiltration of the spleen ; the diffuse waxy spleen, 
where the venous sinuses are outlined and the central artery of the Malpighian 
capsule is affected ; and the sago spleen, where the Malpighian capsule is 
greatly enlarged by the amyloid infiltration — its central artery is untouched, 
but its branches into the capsule are greatly swollen by the waxy material. 
In all these organs the parenchymatous cells are unaffected directly by the 
amyloid infiltration, but in the later stages necrose, owing to interference 
wirh their nourishment. 

Symptoms. — The patient is pale, but often has a waxy complexion with a 
bright colour in the cheeks. Chronic, profuse and painless diarrhoea is com- 
mon. The urine contains a large quantity of albumin, and is usually fair in 
amount and of low specific gravity. The liver and spleen are enlarged, and 
ascites and oedema of the legs are often present. 

The proqi>osis and trtatmtnt are dealt with under lardaceous disease of the 
kidney (p. 1346). 


INTERMITTENT CLAUDICATION 

So far the various conditions discussed have been classified according 
to the underlying pathology. Intermittent claudication is only a symptom, 
but it provides such a characteristic syndrome that it is best taken separately 
here. The term “ intermittent limp ” or claudication is applied to a condition 
in which severe pain, in one or both legs, comes on after walking for a certain • 
distance. 

Etiology and Pathology. — Generally this syndrome occurs in elderly 
men, who have well-marked calcification of the middle coat of the arteries 
of the lower limbs (Monckeberg’s degeneration, q.v.). It may be present in 
atheroma or diffuse hyperplastic sclero.-is or thrombo-angiitis obliterans (q.v.). 

It may be associated with high blood pressure, gout, diabetes, syphilis, or 
excessive indulgence in tobacco. 

The symptoms are due to the arteries of the leg being unable to supply 
the muscles with the increased flow of blood that the limb requires during 
walking. It is one of the earliest signs of partial impairment of the arterial 
flow. 

Symptoms. — The characteristic pain comes on after walking a certain 
distance and is brought on more quickly by faster walking. It may be 
accompanied by cramp in the calves, and also by numbness or tingling 
sensations. It causes the patient to limp and finally to stop. After resting 
for a minute or two, he is able to continue walking, but the symptoms again 
recur after he has walked for a further period. Sometimes the pain may 
only be described as tiredness or may only be felt in the feet and unless 
a careful examination is made the pain may be attributed to flat feet. Often 
the patient may suffer from angina pectoris, the causation of the two con- 
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ditions being very similar, or his anginal pain may seem to disappear as 
his intermittent claudication appears, really because he is no longer able 
to walk quickly enough to provoke the anginal pain. In nearly all cases of 
long standing there is absence of pulsation in the dorsalis pedis artery, or 
in the posterior tibial of the affected limb, which often shows signs of circula- 
tory disturbance, being swollen, congested, and mottled, while the toes 
may be white and cold ; but in early cases the arteries may still carry enough 
blood when the patient is resting so that it is more difficult to confirm the 
diagnosis. The amount of calcification in the arteries, which is often very 
extensive, may be determined by X-ray examination. In many cases dry 
gangrene of the limb has supervened. 

Prognosis. — The prognosis is bad, but the attacks may persist for years 
before more serious results, such as gangrene, appear. 

Treatment. — Exercise must be limited, and the patient warned to move 
slowly and avoid hurrying in his walks. The production of intermittent 
venous occlusion may give helpful results. Diathermy has been used to 
relieve the pain. Heart muscle extracts and preparations of the pancreas 
given hypodermically have been tried, but without much success. Dry 
gangrene may require amputation of the limb, and when threatened may be 
relieved by removing the sympathetic nerves round the femoral artery. 


ANEURYSM 

Definition. — The word aneurysm is derived from the Greek, to widen or 
dilate, and may be said to include any dilatation of an artery. 

Aneurysms are generally divided into — 

1. True Aneurysms, in which the walls of the dilatation are formed by the 
coats of the artery. These may again be divided into — 

(а) Diffuse aneurysm. — These are general dilatations of an artery. The 
dilatation is generally not great, and is of little clinical significance except 
that it indicates medial degeneration. The artery is sometimes tortuous in 
addition. The so-called cirsoid aneurysm is a very extreme example of this. 

(б) Circumscribed aneurysm. — These are limited to a segment of an artery 
or to a part of its circumference. 

(c) Dissecting aneurysm. — These are caused by the splitting of the coats 
of the artery, the blood having passed through the lumen into the wall of the 
artery, separating one coat from another. 

(d) Arterio-venous aneurysm. — In these there is a communication between 
an artery and a vein ; there are two varieties in this group — (1) aneurysmal 
varix, and (2) varicose aneurysm. 

2. False Aneurysms are those following a wound or rupture of an artery, 
with the formation of a diffuse or circumsciibed hsematoma, and are bounded 
by tissues external to the wall of the artery. 

When a true aneurysm ruptures and gives rise to a false aneurysm the 
resulting structure is known as a mixed aneurysm. 

Aitiology and Pathology. — The two main factors in the causation of 
aneurysm are — (1) loss of the muscular and elastic fibres in the wall of the 
artery ; (2) strain. The latter is generally brought about by repeated and 
prolonged muscular effort, and high arterial pressure may sometimes be an 
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additional factor. The importance of strain as a causal factor is borne out 
by the fact that aneurysm is much more frequent in men than women — about 
five to one — and occurs more frequently in the fourth decade of life than at 
any other period. It also occurs much more frequently in hard manual workers, 
such as dock labourers, soldiers and sailors. By far the most common cause 
producing weakening of the large elastic arteries is syphilitic inflammation. 
In persons dying of aneurysm, examination of the aorta in the neighbourhood 
of the aneurysm will generally reveal mesaortitis (see page 1066). In the first 
part of the aorta this is nearly always so, but as one gets farther away from 
the aortic valves an increasing number of aneurysms are due to atheroma 
and non-syphilitic degeneration of the media ; in the abdominal aorta less 
than half are syphilitic. Small aneurysms may also result from erosion 
of the walls of the arteries in cases of septic endocarditis — the so-called 
mycotic aneurysm. Frequently these are multiple ; they occur moBt often 
in the cerebral arteries or in the peripheral arteries. Extensive growth of 
streptococci and septic granulations may be seen in the neighbourhood of 
the dilatations. 

Aneurysm may also be the result of congenital defects in the media of the 
vessel, which is very commonly seen about the circle of Willis, at the junction 
of the anterior communicating artery with the anterior cerebral. The 
aneurysms vary from about the size of a pin’s head to that of a pea, and not 
infrequently their rupture gives rise to a diffuse subarachnoid haemorrhage, 
the origin of which is often overlooked unless careful search is made for the 
aneurysm. 

Loss of support by surrounding tissues also appears to lead to the produc- 
tion of aneurysm, e.g. at the base of a gastric ulcer a small aneurysm often pro- 
jects as a nodule and is liable to rupture. Peptic erosion may also be a cause 
of weakening the walls of such arteries. In the cavities of the lungs, occurring 
as the result of pulmonary tuberculosis, it is quite common to find an aneurysm 
on the walls of the arteries lying in such cavities. 

It is very doubtful if external trauma alone is ever the cause of true 
aneurysm, but injury to the artery by penetrating wounds by knives or 
bullets may certainly cause it. 

Slight medial degeneration leads to diffuse aneurysm, and severe medial 
degeneration may cause circumscribed aneurysm. It is the usual cause of 
circumscribed aneurysms of muscular arteries, such as the popliteal, but is 
a very rare cause of circumscribed aneurysm of the aorta. Atheroma itself 
does not lead to aneurysm, but it may be complicated by medial degeneration. 
Continued high blood-pressure is an important contributory factor in the 
formation of a diffuse dilatation of the aorta, but this has few clinical re- 
semblances to saccular or even to fusiform aneurysm. 

One of the most striking appearances in an aneurysm is the coagulation 
of blood in the sac itself. This does not occur in diffuse dilatation of the aorta, 
butin those cases of sacculated aneurysm where the wall has become roughened. 
The sac becomes lined with fibrinous deposits, and occasionally an aneurysm 
may be cured by the deposition of successive layers of fibrin, so that the 
sao becomes almost completely filled. On the other hand, thrombus in 
aneurysms may form emboli and so lead to infarcts. Again, in many fatal 
cases of aneurysm, rupture and haemorrhage have taken place, the deposition 
of fibrin having failed to prevent the blood reaching the surface. Rupture 
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may take place externally, or into any of the hollow viscera or the aero- , 
cavities. Rupture into the pleura is common, as also is rupture into tL* 
trachea or into the oesophagus. In these cases, death is usually sudden" 
though oozing mav have tn In»n nlaee nAmo *i.« £_J.. • ' 

i'nese are two types — (1) I he diffuse aneurysm, or general dilatation, 

which occurs in medial degeneration of the aorta ; and (2) the circumscribed, 
usually saccular, aneurysm, almost always the result of syphilitic inflamnu- 
tion. 


General Dilatation of the Aorta (Diffuse Aneurysm) 

Symptoms. — In general dilatation of the aorta the enlargement is extensive, 
but never reaches a very great size. The symptoms are generally due to ather- 
oma and the medial degeneration that accompanies it. Very often there 
is interference with the coronary circulation, and this leads to diminution cf 
the nerves passing near the aneurysm also suffer. When the aneurysm meets 
bony tissues, absorption of the bone takes place and the vertebra} are fre- 
quently eroded iu this way, the bone being absorbed more rapidly than the 
intervertebral cartiluge. When the aneurysm presses agninst tile anterior 
surface of the chest, the ribs and sternum are pushed forward and finally are 
absorbed and perforated. 


I. ANEURYSM OF THE THORACIC AORTA AND ITS BRANCHES 

ycurS’Miuiuuii aenuua uiacvumn kT" 


Circumscribed Aneurysm 

These are generally saccular but may be fusiform. 

Symptoms.— A neurysm of the Ascending Part of the Arch of the 
Aorta. — An aneurysm of the ascending part of the arch tends to grp-* 
the blood supply to the heart and so to cardiac pain. The aorta may tome- 
times be felt pulsating in the supra-manubrial notch, and the X-ray photo- 
graph will show general dilatation of the aortic arch. When the aortic rii : 
is not stretched, the dilatation of the aorta beyond it may lead to the fomii- 
tion of a systolic murmur. Provided there is no aortic regurgitation cr 

coexisting coronary disease, patients with a dilated aorta may live for many 
i : .1: r — * 
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61 cne ascending aorta haTbeen known to perforate into the right ventricle 
and much more frequently into the pericardial sac. When the aneurysm 
comes forward it may irritate the pleura ; and in some cases a loud pleuritic 
rub, audible over the aortic area, may be one of the early signs. Not un- 
commonly this form may rupture into the pleura or sometimes externally. 

Aneurysm of the Teams verse Arch of the Aorta. — As the arch of 
the aorta passes from right to left it also passes from before backwards, 
and consequently aneurysms arising from the transverse and descending 
parts of the aortic arch are situated more deeply in the chest than those 

^ J^ rt j£va, ^ROTm^^gy^SMMe^ may 
come on quite suddenly and are very marked. There is often a systolic 
thrill, and on auscultation a continuous murmur, which is increased during 
systole, is of great diagnostic value. The aneurysm may press upon the 
right bronchus, causing a chronic cough, due to irritation of the bronchus 
and stasis of its contents, and deficient or absent breath sounds over the 
upper lobe of the right lung. It may occasionally press upon the pulmonary 
artery and in rare cases, actually open into it, causing great dilatation of 
the right ventricle and auricle. Such aneurysms may present themselves 
to the left of the sternum rather than in the usual place, the right. Aneurysm 
aifglhai pain ana is more liable to occur at night ; this form of pain occurs 
when the ascending aorta is distended. When, however, the transverse arch 
is affected the pain is sometimes felt on the left side of the neck and even 
in the occipital region ; it is probable that this pain in the neck is a reflected 
pain caused by abnormal afferent impulses reaching the cervical spinal cord 
as a result of the distension of the transverse arch. A boring, persistent 
pain in the chest is probably the result of direct pressure of the aneurvsm. 

SoTnetim#»n fcllpro m on to — *■ — j — * — *- - 

scending parts of the aortic arch have bepn callpd bv Broad bent aneurysms 
of symptoms, because their presence has often to be inferred by the pressure 
symptoms that they produce, while a pulsating tumour is only present 
in the very late stages and may not appear at all. 

1. Pain . — Pain is one of the commonest and earliest symptoms of 
aneurysm. It may often occur behind the sternum or across the back and 
pass down the left arm and be very severe : it then lasts longer than true 


— u ™ j uu uuc augiua pectoris owing to involvement of the 

mouths of the coronary arteries. 

2. Respiratory Symptoms . — Dyspnoea is common in aneurysm, and apart 
from associated heart disease is usually caused by pressure upon a bronchus. 
There is often stridor, which in this case is heard both in inspiration and in ex- 
piration. Haemorrhage also occurs as a result of leaking of an aneurysm 
through the bronchus. It may at first be slight, but often a huge gush of blood 
supervenes, causing death. It is said that reflex irritation of the vagi will 
occasionally cause bilateral adductor spasm of the vocal cords and marlroH 
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dyspnoea. In this case the stridor is only heard with inspiration and dis- 
appears if a little chloroform is inhaled. Patients with aneurysm often have 
a ringing, rough, brassy cough. If the pressure on the bronchus has been 
gradual, secondary changes occur in the lung, and compression of the left 
bronchus in the early stages may produce over-distension of the left lung 
with diminished or absent breath sounds, so as to lead to a suspicion of 
pneumo-thorax ; later on bronchitis occurs with dilatation of the bronchus 
with expectoration of purulent phlegm. Pressure on the trachea may occa- 
sionally be observed in cases of aneurysm of the aortic arch, the larynx 
being drawn downwards and backwards with each cardiac pulsation. A 
physical sign described by Surgeon-Major Oliver is known as tracheal tugging. 
The patient should be placed in the erect position, and directed to close his 
mouth and elevate his chin. The cricoid cartilage should be grasped between 
the finger and thumb and gentle steady upward pressure be made upon it. 
If there is an aneurysm, the pulsation of the aorta will be distinctly felt 
transmitted through the trachea to the hand. This sign may occur in 
aneurysm before other symptoms are evident, but is not very reliable. 

3. Pressure on nerves. — (a) The left recurrent laryngeal nerve. — This 
nerve courses round the arch of the aorta and passes up behind it, and is 
consequently often involved in aneurysm of the transverse arch. The 
abductor fibres of the recurrent laryngeal nerves succumb to the effect of 
pressure before the abductor fibres and consequently the vocal cord is at 
first in the position of adduction. During respiration, the right vocal cord 
moves up to and meets the adducted left vocal cord and respiration is un- 
affected. During phonation, the right vocal cord again come3 up to and 
meets the left vocal cord, and the voice may be quite normal. It is therefore 
clear that a laryngoscopical examination may reveal the early stage of 
pressure on the left vocal cord before there has been any alteration in the 
voice. Asthe pressure increases, the adductor muscles are affected and the 
left vocal cord remains motionless in the cadaveric position half-way between 
full inspiration and full expiration. The voice is now hoarse, and it not 
uncommonly happens that hoarseness is the first symptom for which the 
patient presents himself. (6) The sympathetic nerve. — Pressure upon this 
causes first of all irritation and later on a paralysis of the cervical sympathetic 
fibres. When the sympathetic is irritated, the pupil on the same side is 
dilated, and there may be sweating and flushing of the same side of the face 
and ear. When the cervical sympathetic is paralysed, the pupil is smaller 
than on the opposite side, the eyeball may be sunken into the orbit, and there 
may be a slight degree of ptosis. Unequal pupils in aneurysm are, however, 
frequently found without any of the other symptoms of sympathetic irritation 
or paralysis, and in these cases the difference in the pupils may be due to the 
pressure of the aneurysm upon the arteries passing to the neck. Wall and 
Walker found that under these conditions the dilated pupil is constantly 
on the same side as the smaller temporal pulse, and they consider that the 
dilated pupil and the small pulse are due to the same cause, namely, pressure 
upon the arteries supplying that side of the neck. Unequal pupils also 
occur as the result of syphilitic disease of the nervous system. We may 
get bilateral pin-point pupils, or the pupils may be unequal and irregular 
in outline. In both cases the reaction to light is lost, while the reaction 
to accommodation remains, (c) Pressure upon the intercostal nerves occasion- 
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ally results from an aneurysm that presses backwards and erodes the verte- 
brae and posterior portions of the ribs. In these cases the pain is very severe 
along the affected nerves. In the distribution of the nerve itself the skin 
may be anaesthetic — the so-called anaesthesia dolorosa, (d) In some cases 
the aneurysm presses upon the brachial plexus, shooting pain occurring in 
the head and neck and down the right arm. 

4. Pressure u/pon the branches springing from the aorta. — This is not un- 
common, and may result in the absence of one radial or temporal pulse, or in- 
equality between the two pulses. If the innominate artery is pressed upon, the 
right radial and temporal arteries' may be small and imperceptible, while in an 
aneurysm of the transverse arch of the aorta, the left subclavian artery is 
compressed, in which case the left radial pulse may be affected. When the 
pulses are markedly unequal, the blood-pressure is also diminished on the 
side of the feebler pulse ; a difference of pressure of over 30 mm. between the 
two sides is in favour of aneurysm provided it is not due to coarctation of 
the aorta. 

5. Pressure on the oesophagus. — This may result in slight difficulty in 
swallowing but the dysphagia is very rarely important. However, the 
aneurysm may ulcerate into the oesophagus so that death takes place from a 
sudden rupture. 

Aneurysm op the Descending Portion op the Arch. — In these cases 
the sac frequently projects backwards and erodes the vertebrae from the 
third to sixth thoracic, causing great pain and occasionally compression of 
the spinal cord, resulting in paraplegia. Dysphagia is more common, and 
sometimes a tumour appears in the region between the scapula and the spine, 
and may attain a very large size. 

Aneurysm of the Descending Thoracic Aorta may occur close to 
the diaphragm. Aneurysm of this form is frequently overlooked, pain in 
the back being the most prominent early symptom. 

- Diagnosis. — Inspection. — This is most essential. Abnormal pulsation 
should be looked for in the thorax, and can often be seen when the patient 
is seen obliquely in a good light. Posterior pulsation is generally observed 
to the left of the spine. Enlarged veins over the chest, suffusion of the face, 
and alteration in the pupil may be noted. The apex-beat is often displaced 
from its normal position, especially when the sac is large, this being due to 
pressure of the aneurysm on the thorax ; the heart itself is seldom hyper- 
trophied, unless there is a leakage through the aortic valves. 

Palpation. — Palpation may reveal the area and degree of the abnormal 
pulsation. There may only be a diffuse impulse, but if the sac has perforated 
the chest wall, a forcible heaving and expansile impulse may be felt. Occa- 
sionally a diastolic shock is to be noted. This has been thought by some to be 
due to the forcible closure of the aortic valves producing an effect within 
the aneurysmal sac ; another explanation is that the contraction of the 
heart draws in the ribs during systole at the point where they are adherent 
to the aneurysm and the diastolic shock is produced by the elastic recoil 
of the ribs and costal cartilages. Occasionally a systolic thrill may be 
felt. 

Percussion. — A dull area may in some cases be made out in the second right 
interspace in cases of aneurysm of the ascending aorta. Much more rarely 
an aneurysm of the arch may press forwards and to the left, and produce dull- 
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ness below the left clavicle. Pressure upon a bronchus may at one per! < 
result in hyper-resonance from lung distension, and later, owing to ab=c-* 
tion of air in the lnne, the percussion note may become dull. 

Auscultation . — There may be no murmur, even in a large aneurvsm l- 
a systolic murmur is not uncommon. When both svstolic and ’diastc"’ 
murmurs are heard, aortic regurgitation is present in addition totheaneurwa 
Accentuation of the aortic second sound is a most constant auscultated 
sign of aneurysm, but it occurs with syphilitic aortitis before an aneurv-i 
has developed. 

Reference has already been made to alteration in the radial and temponi 
pulses. Exceptionally, in a large aneurysm of the descending aorta there nu- 
be absence of pulsation in the abdominal aorta and peripheral arteries c: 
the legs, the dilatation of the thoracic aorta being sufficient to convert the 
intermittent into a continuous stream. 

Examination by radioscopy is most important in every case where 
aneurysm is suspected and may give valuable information. The chest shouli 
be examined from the anterior, the posterior and the right oblique positions. 
The pulsation of the tumour and its relation to the aorta may actually U 
seen, but photographs should always be taken, both in the anterior-posteric: 
and oblique positions, as much information is obtained from the density cf 
the shadow cast by the aneurysm. If the latter is very dense, it can U 
reasonably inferred that deposition of the laminated clot has taken place 
within the sac. 

Complications and Sequels. — The main complication causing death 
is rupture, which may take place either externally, into the pericardiac, 
into the pleura, into the oesophagus, into the bronchus, or into the lung tissue 
itself. Pressure on the trachea, causing stridor and respiratory obstruction, 
is a very distressing complication. Bronchitis may occur during the course 
of the illness, and may be recovered from more than once. Broncho-pneu- 
monia and gangrene of the lung not infrequently occur when there is pressure 
upon a bronchus, and empyema may occasionally result. Tuberculosis cf 
the lung may coexist with aneurysm, but death from hemoptysis, the result 
of perforation of a deep-seated aneurysm into the bronchus, has often been 
mistaken for the profuse hremorrhage of tuberculosis. Cardiac failure u 
responsible for a large number of deaths. This may be the result of inter- 
ference with the circulation through the coronary arteries, and in other casu 
it is due to the aortic regurgitation. Cerebral embolism sometimes occurs 
in cases of aortic aneurysm, a portion of the clot within the artery bccomii-i 
detached. 

Course. — Most cases live from 2 to 7 years from the time when the nr^ 
symptoms have appeared. Occasionally life may be prolonged for seven 
years by treatment, provided the diagnosis is made early. Spontaneou 
cure may be obtained by deposition of laminated clots within the cavity c* 
the aneurvsm, but this is rare. 

Diagnosis. — Intrathoracic aneurysm is sometimes difficult to diagno.-e 
from intrathoracic neoplasm. In both there may be an externully projecur., 
tumour, but in aneurysm the pulsation may be seen to be expansile. - 
diastolic shock indicates an aneurysm. Systolic murmurs may’ occur m 
conditions, but the ringing aortic second sound is of great importance, an 1 
rarely heard in tumours. Tracheal tugging is in favour of aneurysm, >va 1,e 
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progressive wasting and enlargement of glands in the neck are in favour of 
neoplasm. Aneurysm, as a rule, occurs in apparently healthy men between 
45 and 60 years of age, whereas malignant growth in the chest is associated 
with emaciation and pallor. In aneurysm there is a greater likelihood of the 
pupils and pulses being unequal, while in neoplasm oedema of the upper 
extremities and chest wall is not uncommon. In all cases an X-ray examina- 
tion should be made, and will nearly always clear up the diagnosis. Clinical 
evidence of infection by syphilis and a positive Wassermann reaction are 
obviously important. 1 ....... 

A \ ideally pulsating thoracic aorta, either in association with aortic 
regurgitation or with violent throbbing of the heart, may lead to the un- 
founded suspicion of an aneurysm. 

In cases where an empyema is pointing on the left side in the region of the 
heart, the tumour may pulsate. The throbbing is usually diffuse and wide- 
spread, and there is a coexistence of a pleural effusion. Exploration with a 
fine needle will usually settle the diagnosis. It must, however, be remembered 
that occasionally an empyema may be the result of extension of septic trouble 
from a bronchus which has become compressed by an aneurysm. ' . 

Prognosis. — In aneurysm this is always difficult. Complete cure is. very 
unlikely, although pain and other unpleasant symptoms and physical signs 
may give way to treatment. The presence of aortic regurgitation is unfavour- 
able. while an aneurysm progresses much more slowiy in people of a placid 
disposition and those who lead a quiet life. Even in cases where treatment 
has apparently been most sueressfiil and pain and dyspnoea have been 
apparently relieved, sudden death from rupture may occur. 

Treatment. — The recognition that the main cause of aneurysm is the 
weakening of the wall by syphilitic mesaortitis has brought anti-syphilitic 
remedies into the forefront of modern treatment of aneurysm of the thoracic 
aorta. Mercurial inunctions and injections have been but little tried, but in 
many cases a good deal of benefit has been observed. The iodides have been 
given in aneurysm for many years — long before syphilis had been recognised 
as a cause of the condition. The most striking effect of iodide is the relief of 
pain, and this may be obtained by even small doses, such as 5 grains three 
times a day. In all cases, however, large doses, such as 20 grains three times 
a day, should be giveu a trial. Neoarspkenamine has been given intravenously 
in many cases with great success ; it should always be tried when the diagnosis 
is made early enough, but should never be used if congestive failure or paroxys- 
mal nocturnal dyspnoea have developed. 

Efforts to produce clotting within the sac should be tried in early cases 
of aneurysm. Tufuell’s method — that of a complete rest and restricted diet — 
is only of historic interest. The putieut had to lie in a quiet and secluded 
room for several mouths. Few patients put up with such a rigid diet and 
rest. Secondly, the administration of lime-salts, such as the chloride or 
lactate of calcium, should also be tried, in an endeavour to promote clotting 
within the sac. The gelatin treatment has been abandoned. 

Many patients with iutrathoracic aneurysm do better if, after a preliminary 
rest with the treatment appropriate to their stage, they are allowed to follow 
their general vocations, provided their work be not too strenuous for body 
or mind. Nearly always it will be necessary for their activity to be curtailed. 
Patients should be cautioned to take things as easily as possible, to avoid 
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alcohol, to eat with great moderation, and to avoid any sudden esert : " 
At least 10 hours should be spent in bed. A certain amount of tobacco cur 
be smoked. 

Special symptoms may have to be treated. For severe pain, cvanr-j 
and dyspnoea, venesection will often give marked relief. Amyl nitrite aLi 
iodide of potassium are of great service in relieving the anginal pain"* 
aneurysm. Severe paroxysmal dyspnoea is nearly always due to dim": 
pressure on the trachea ; both inspiratory and expiratory stridor are pre«c:. 
The inhalation of chloroform does not give relief, and tracheotomy is un- 
less. In some very rare cases there may be a bilateral'abductor spasm of ti; 
vocal cords, due to irritation of the vagi, and relief may be obtained Lr 
chloroform. Intubation of the larynx is preferable to tracheotomy, whies 
should never be performed to relieve the dyspnoea of aneurysm. 

Surgical Treatment. — This may be considered under four heads— (1) 
ligature of the vessels arising from the arch of the aorta ; (2) the p assa ^ 
of wire into the sac with or without galvanism : (3) needling the sac ; ad 
(4) ligature of the neck of the sac. There are few cases where the outlook 
under medical treatment is so bad that the certain risks and uncertain benenn 
of surgical treatment can be advised with wisdom. 

Ligature of vessels has been of little service in the case of aneurysm cf 
the aorta. In aneurysm of the innominate artery, combined simultaneous 
ligature of the right common carotid and subclavian arteries may be tried, 
but even this may be insufficient to prevent the flow of blood through the 
sac. Moore’s method of introducing silver or zinc wire into the sac through a 
cannula has been used, but the best results have been in cases of abdomiiul 
rather than intrathoracic aneurysm. Puncture of the aneurysm and scratching 
its wall with the point of a needle, as advocated by Sir William M'Ewen, has 
sometimes been partially successful. Ligature of the neck of the sac uuy 
be undertaken when it appears to be small, but suitable cases are very 
rare. 

Aneurysm op the Innominate Artery. — This is not uncommon, h 
forms a pulsating tumour, which can sometimes be felt above the right 
clavicle, and nearly always produces marked diminution in the right radu. 
and temporal arteries. In this form of aneurysm, paralysis of the ri^t 
recurrent laryngeal nerve occurs not infrequently, the right vocal cord being 
paralysed instead of the left. 

Aneurysm of the Carotid and Subclavian Arteries is mainly ct 
surgical interest. It has been thought to be most frequent in the common 
carotid, especially in women, but in many of these cases there is really a 
kinked carotid artery, due to hypertension and athero-sclerosis, that simulate 
an aneurysm. Subclavian aneurysm is nearly as frequent as carotid aucury.-m. 
Syphilis is found in nearly all cases near the aorta but trauma becomes mo k 
important towards the periphery. 


II. ANEURYSM OF THE ABDOMINAL AORTA AND ITS BRANCHES 

Aneurysm may occur in any part of the abdominal aorta, but it ia use- 
less common than aneurysm of the thoracic aorta. A forcible clynjm.- 
pulsation of the vessel is often mistaken for aneurysm and no case should ^ - 
diagnosed as aneurysm unless a tumour can be grasped between the uug»-* J - 
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Often in true aneurysm there is evidence of syphilis and the Wassermann re- 
action is positive. A systolic thrill can sometimes be felt, and a systolio 
murmur is, as a rule, audible. The complications in abdominal aneurysm are 
many. Death may result from complete obliteration of the lumen by clots, or 
by erosion of the vertebrae and compression of the spinal cord, resulting in 
paraplegia. Occasionally the superior mesenteric artery may become blocked 
by a clot and acute intestinal obstruction result. The commonest complication 
is rupture, which generally takes place into the retro-peritoneal tissues, with the 
formation of a large rapidly-growing tumour in the flank. More rarely death 
takes place from rupture into the peritoneum or duodenum. 

Treatment. — The treatment of abdominal aneurysm is the same as that 
of thoracic aneurysm. In cases where medical treatment is unsuccessful 
after a fair trial, surgical measures should be undertaken and are more likely 
to be successful than in thoracic aneurysm. 

Aneurysms of the Splenic, Mesenteric, Hepatic, and Renal 
Arteries are rare. The first may occasionally lead to a palpable tumour 
which can be removed with spleen. The second may lead to plugging of the 
Vessel and to acute intestinal obstruction. 

Aneurysm of the Brachial Artery used to be common, but is now 
rarely seen. 

Aneurysm of the Femoral Artery is much more common, and is 
most often traumatic. 

Aneurysm of the Popliteal Artery is one of the most common of 
the peripheral aneurysms. It has been suggested that this is due to the fact 
of the exposure to stress and strain to which the popliteal region is subjected 
during violent lifting efforts. 

In all cases of peripheral aneurysm not due to trauma, a syphilitic basis 
should be invesigated ; but the aneurysms of the muscular arteries of medium 
size are almost invariably due to medial degeneration, and a syphilitic 
aneurysm would be most unusual. The treatment is m ainl y surgical. Distal 
or peripheral ligature and excision have all been tried, and more recently 
Matas has suggested treatment by Reconstructive Endoaneurysmorrha'phy. 
After rendering the limb exsanguine, he freely opens the arterial sac and by a 
process of suturing reconstructs a channel between the afferent and efferent 
artery of the sac. This is theoretically the best treatment, but in practice 
it is often found impossible. 

When the symptoms warrant surgical treatment, proximal ligature is 
probably the method most frequently used for a large artery and excision 
of the sac for a smaller one. Proximal ligature as close to the aneurysm as 
possible has been the classical operation since the time of John Hunter. 
It should be combined with distal ligature, as this does not increase the risk 
of gangrene and diminishes the risk of spreading infection or of an embolus 
becoming detached. 

Until the War of 1914—1918 great care was taken to avoid injury to the 
vein, but it was found that proximal and distal ligature of the vein as well as of 
the artery reduced the risk of gangrene. This should therefore be the routine 
surgical treatment. 
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in. DISSECTING ANEURYSM- 

This may originate in an atheromatous ulcer. Very often the dissect:-' 
of the coat is small, especially when the blood- pressure is not high. Wlr 
however, there is a very high blood-pressure and much degeneration of : l * 
media, an extensive dissecting aneurysm may occur. The degeneration c! 
the media may cause a small split in the intiraa and the dissection separr.ti 
the intima from the media, so that in some cases there may he a doublets’:* 
instead of a simile aorta. Extensive dissection frequently causes sudden 
death, but in other cases the patient may live on, and the’ association ol i 
rapidly beating heart and a feeble pulse in the lower limbs has been sugge.-tei 
as a clinical sign by which the condition may be recognised. The im India:* 
picture is very similar to that of a coronary thrombosis. If the dissoctic: 
spreads up the common carotids, symptoms from interference with the «:*■ 
bral circulation may follow and this soon after an attack, suggesting coronary 
thrombosis may reveal the diagnosis. Occasionally the patient makeii 
complete recovery and lives for years with the circulation through the e»t 
channel made by the dissection. 

In many cases of extensive dissecting aneurysm of the aorta, due to mdiil 
degeneration, vascular hypertrophy is well marked, and consequently th* 
blood pressure was high during life. Less commonly dilutation, rupture ar.l 
the dissecting aneurysm of the aorta are apparently due to congenital weak- 
ness, histological evidence of degeneration or inflammation being absent. 


IV. CIRSOID ANEURYSM 

Cirsoid aneurysm is a condition in which an artery is dilated and tortuous. 
Occasionally it is due to medial degeneration of muscular arteries, particularly 
the splenic and temporal, but this form is of little clinical importance. Men 
often it is due to defective development of the walls of arteries and t«» 
brnnches, and this form has been culled serpentine angioma. The artemJ, 
their branches, the capillaries, and even the efferent veins dilate progressively 
causing destruction of the intervening soft tissues and erosion of bone. T-* 
superficial temporal, posterior auricular, and occipital arteries are mc:*< 
commonly affected. It also occurs in the brain, pancreas, orbit, and linili 
It is most common between puberty and 30 years of age. Although i t-s 
condition is generally congenital it may develop greatly after some lou- 
injurv such as a blow. t 

Pathology. — The arteries are dilated, thinned and very tortuous, anu t-i 
disease tends to spread towards the capillaries and also along the artemj 
that feed the aneurysm. The skin over the aneurysm is often atropm- 
and may become ulcerated, leading to very dangerous hmmorrhage. 

Symptoms. — There i-« au ill-denned puLutiug tumour on the scalp, - 
which the tortuous vessels may he felt. In rare cases the tumour rnay^ < 
slow in its growth,. but this is generally rapid and the skin over it ulcerate-, 
leailinu to luemorrlmge. . 

Treatment. — This is very difficult. In limited cases the tumour may 
excised. Generally, however, ligature of the peripheral arteries of the gro- - 
is more satisfactory. Electrolysis and injections of perchloride of iron into t*-- 
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mass have been tried, with some success. Occasionally spontaneous cure 
follows some infection. 


V. ARTERIO-VENOUS ANEURYSM 

Arterio-venous aneurysms, in which an artery and a vein communicate, 
are of two kinds: (1) aneurysmal varix, where the two vessels anastomose 
directly ; and (2) varicose aneurysm, where the sac separates the connecting 
vessels. 

(1) Aneurysmal Varix. — The aneurysm is usually traumatic in origin 
and used to be frequent at the elbow, as the result of venesection. The artery 
is wounded at the same time as the vein and they become connected, the result 
being that the vein becomes markedly dilated and tortuous. 

The varix forms a soft, compressible, ill-defined tumour, which pulsates. 
Pain in the tumour is not uncommon. A marked thrill can often be felt and 
a loud briut may be heard over the tumour. If the limb is raised the tumour 
shrinks, while it becomes large and congested if the limb is held downwards. 
The limb below the tumour is often cedematous. 

In some cases the aneurysm remains stationary, and all that is required 
is an elastic support. If, however, it tends to increase in size, the artery 
should be ligatured above and below its communication with the vein, and 
the vein should also be ligatured. 

An intratboracic aneurysm may become adherent to a vein and peiforate 
into it. The most common site is when an aneurvsm of the ascending 
arch of the aorta perforates the superior vena cava, but even this is rare. The 
latter vessel becomes greatly distended and an arterio-venous aneurysm is 
formed. There is often a sudden onset when the lumen of the two vessels 
becomes connected ; there is congestion of the head and neck and upper 
limbs, great distension of the veins, and often oedema. On auscultation 
over the tumour, a continuous humming murmur is heard, with marked 
accentuation during systole. 

(2) Varicose Aneurysm. — This occurs when an artery and vein are simul- 
taneously wounded. A false aneurysmal sac is formed in the tissues and 
communicates both with the artery and vein. The symptoms are similar 
to those of an aneurysmal varix, but in addition there is a pulsating tumour, 
which can be distinguished from the dilated vein. This form of aneurysm 
should be excised by open operation combined with four-fold ligature of the 
artery and of the vein. It is not often seen in civil life but is fairly common 
in war-time, mainly as a result of gun-shot wounds. 

Arterio-venous Aneurysm op the Orbit or Pulsating Exoph- 
thalmos. — This is a form of aneurysm by anastomosis, due to a communica- 
tion having formed between the cavernous sinus and internal carotid artery 
as it passes through it. It is generally the result of a fracture of the base 
of the skull. It is usually unilateral, but may be bilateral, and the com- 
munication may take place immediately after the fracture, or evidence of 
the lesion may only appear days or weeks after the injury. 

The main symptom is protrusion of the eyeball, the globe being displaced 
outwards and downwards. It may be seen to be visibly pulsating, but if not, 
slight pressure upon the globe of the eye will bring out pulsation. A loud 
bruit, either continuous or increased during systole, may be heard anywhere 
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over the head ; this roaring sound is generally very distressing to the pat : c» 
There is great dilatation of the veins around the eyelids, conjunctiva; a"' J 
fundus. Headache is common * "* 

The condition may last for years, and in a few cases spontaneous recover 
has taken place. •' 

The treatment is either compression or ligature of the carotid atterv 
The great danger in ligaturing the carotid artery is the occurrence ci 
cerebral softening and hemiplegia. To avoid this, it is better to li»atiai 
the artery temporarily and see if any cerebral symptoms tend to develop; 
if they do, the ligature should be removed after 24 hours ; but if they do no:’ 
the ligature may be tightened and the artery completely occluded. 


DISEASES OF THE PULMONARY ARTERIES 

The pulmonary artery is much less frequently the Beat of disease than 
is the aorta, but it is liable to be affected by pathological changes of a similar 
character to those that are found in the systemic arteries. 

Aitiology and Pathology. — Four main pathological changes are 
generally recognised, namely : 

1. Hypertrophy. — This condition is associated with an increase in th 
blood pressure in the lesser circulation and is found in cases of disease of tie 
lungs, such as emphysema, pulmonary fibrosis, and bronchiectasis, and aho 
in disease of the heart, such as mitral stenosis. The intima of the pulmonary 
arteries hypertrophies and is prone to degeneration, so that patches of fatly 
change (atheroma) appear in the hypertrophied tissue. This form of intima! 
degeneration is superimposed upon hypertrophy, which is the result cf 
obstruction to the lesser circulation and is independent of inflammatory 
change. 

2. Inflammation. — There is no doubt that" syphilitic inflammation nay 

attack the pulmonary arteries as well as the aorta. The larger trunks nay 
be affected by mesarteritis, and saccular aneurysms of the main branctu 
have been described, but are rare. The smaller arteries and arterioles n 
the lungs may also be affected by syphilitic arteritis, with endarteritu i 
obliterans. The endarteritis, either by itself or in combination with tbrom- j 
bosis, may lead to complete occlusion of the lumen. Ayerza and his puf-J 
have emphasised the importance of syphilis as an aetiological factor in the 
production of cyanosis and congestive heart failure in the absence of the usuo. 
causes of these conditions, such as emphysema and fibrosis of the liu^-S j 
or mitral stenosis. . .. 

Tuberculous inflammation of the branches of the pulmonary’ arterao. 15 
also common. Tuberculous endarteritis obliterans is frequent in phthuA 
Tuberculosis of the lung or a bronchial gland may extend through the 
of a large artery to its intima, giving an intimal tubercle which when soften* j 
can lead to a general dissemination. The wall of a pulmonary artery expo:* 1 
in a tuberculous cavity i3 frequently weakened by tuberculous or P.’O* 
genic invasion from without, and an aneurysm results. The profuse h.eaw’ 
ptysis found in the latter stages of chronic pulmonary tuberculosis r*-' J 
from the rupture of one of these aneurysms. . ■> , 

3. Degeneration. — Degeneration of the intima secondary to mtr - 
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hypertrophy or to inflammation has been described above. Slight primary 
intimal degeneration, or atheroma, is not uncommon in elderly subjects. C. 3? . 
Coombs and others have described cases of a severe atheroma of the pulmonary 
artery in young subjects, in whom there was no evidence of syphilis or of 
pulmonary or cardiac lesions, and suggest that in these cases there is an 
inherited tendency to intimal degeneration. 

4. Congenital Malf ormations. — Pulmonary stenosis and the rarer 
dilatation of the vessel are described under congenital heart disease ( q.v . 
pp. 1003, 1006, and 1007. ( 

Symptoms. — The symptoms of disease of the pulmonary artery are 
those of obstruction of the lesser circulation. 

Dyspnoea is often an early symptom, and may occur on exertion or in 
nocturnal paroxysms. In the later stages it becomes constant, with attacks 
of orthopncea. Cyanosis is one of the most characteristic manifestations, but 
it varies in intensity and also in the stage of the disease at which it appears. 
Cyanosis is due to an imperfect oxygenation of the blood passing through 
the lungs at each cardiac cycle. It will, therefore, be most marked in those 
cases in which only a small proportion of the blood passes through the lungs 
at each beat, as in congenital pulmonary stenosis, or those in which the capillary 
area in the lungs has been so reduced by emphysema or the lung itself has 
been so damaged by fibrosis that the circulating blood is imperfectly oxygen- 
ated. In mitral stenosis the degree of cyanosis is remarkably variable and 
probably depends as to whether secondary changes in the lungs have 
developed. In Ayerza’s disease (syphilitic inflammation of the pulmonary 
arteries) the cyanosis may be extreme and the patients may have almost a 
black appearance (cardiacos negros). This may be due to the endarteritis 
obliterans of branches of the pulmonary artery, or to a coexisting syphilitic 
obliterating bronchitis, or a syphilitic pneumonia causing fibrosis of the lung. 

Haemoptysis may occur before cyanosis has become established or in the 
later stages. It may be slight or profuse, and may be associated with attacks 
of pulmonary artery thrombosis. Cough, with mucopurulent expectoration, 
is common, and attacks of vertigo may occur. Somnolence is not infre- 
quently found when marked cyanosis is present. The fingers are not clubbed, 
except in cases resulting from bronchiectasis or fibroid lung. 

The pulse is usually regular and the heart is much enlarged, especially 
the right ventricle. If mitral stenosis is present diastolic murmurs may be 
heard at the apex. There are no constant physical signs in the lungs, but if 
emphysema, fibrosis, or bronohieotasis has been the determining factor, the 
physical signs characteristic of these conditions will be found. (Edema iB 
often present and may be extreme and the liver enlarged. The spleen is not 
palpable. The blood shows an increase in the number of red cells, up to 
8,000,000, the number varying with the degree of cyanosis. 

The radioscopio findings are characteristic. The right ventricle is 
enlarged, the pulmonary artery often dilated, and the branches of the 
pulmonary artery show more clearly than usual and can be followed into 
the lung and in some cases can be seen to pulsate. The electrocardiogram 
shows a marked right ventricular preponderance and alterations in the P 
wave, suggesting right auricular hypertrophy. 

Diagnosis. — Cases of pulmonary artery affections secondary to pulmonary 
or cardiac disease can be distinguished by the presence of the symptoms and 
35 
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signs of the underlying lesion. There is no sure method of diagnosis Utv- 
syphilitic and non-syphilitic cases. In syphilitic pulmonary arteritis" t‘* ' 
patients; are usually between 30 and 50 years of age and may give a hL-,'~ 
of syphilitic infection. The Wassermann reaction in the blood is positiii* 

Course. — There may be a history of pulmonary symptoms, such 03 «:•’> ‘ 
and dyspnoea, for many years. Later the intense cyanosis mav devef;V 
and this may last for 4 or 5 years. Some of these patients die in their tits: ; 
but in others myocardial failure, with advanced anasarca, is the came :i ■ i 
death. Others die of complications, Buch as broncho-pneumonia. 

Prognosis and Treatment.— The outlook depends on the cainati;* 
factor. In early cases in which syphilis has been established as the ci-; '• ' 
of the inflammation of the pulmonary artery, anti-syphilitic treatment 
retard the progress of the disease. In paroxysms of cyanosis, venesect::: , 
gives marked relief. The usual treatment for congestive heart failure ecu - 
be adopted, when this has supervened. 


PHLEBITIS 

Phlebitis or inflammation of the veins may be sharply divided into uj 
great classes — (1) non-suppurative or plastic, and (2) suppurative. Tit 
terms endo- and peri-phlebitis have been used to indicate inflammation t:‘ 
the internal and external coats. Peri-phlebitis results from invasion c: 
the veins by inflammatory processes outside it, or from injury. It EiJ 
extend inwards towards the lumen of the vein, and result in endophleliu 
and generally clotting of the blood within the vein. Endophlebitis is usiull; 
the result of poisons or microbes circulating within the vein. Inflammatv.’;' 
changes of a plastic type occur in the endothelium, and in consequent i 
clot or thrombus is set up within the vein. The clot may adhere to it 
vessel wall and completely obliterate it. Organisation of the clot by fibiuJ 
tissue may occur, the vein being transformed into a hard fibrous cord, h 
other cases the clot may become softened and broken down, and the circa-i* 
tion may be resumed through the vein. In certain cases changes in t-j 
composition of the blood may lead to clotting in a vein, and the presit.ee 
of this clot itself may give rise to a plastic phlebitis ; this is sometimes caUt 
l hrombo-phlebilis . In those in which there are multiple occurrences of !■••• 

sort the condition is sometimes referred to as thrombo-phldilis migrant. 
special tetiological factor is known and the treatment is symptomatic. Tit 
condition may be serious if cerebral or coronary vessels are involved as »<■*• 
as more superficial peripheral vessels. It must be distinguished from i~- 
superficial thromboses of thrombo-angiitis obliterans. In other cases t-j 
vein and contained clot may become invaded by pyogenic organisms, at-* 
leucocytes will enter the clot and cause it to break down into a purtui* 
fluid. 


Plastic Phlebitis 


^Etiology.— (1) Traumatic phlebitis ; (2) the formation of a 
clot— thrombo-phlebitis ; (3) gouty phlebitis may accompany 


non-infecti'* j 

an attach c. ■, 
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gouty arthritis or may occur independently ; (4) typhoid fever not infre- 
quently causes phlebitis and thrombosis ; (5) in pneumonia and influenza 
phlebitis is not an uncommon complication ; (6) post-operative phlebitis is 
not at all uncommon in cases of operation on the lower abdomen and the 
bladder ; and (7) puerperal phlebitis or phlegmasia alba dolens frequently 
follows parturition. 

Phlebitis may attack any vein, but is most common in the lower limb, 
particularly in the saphena vein. 

Symptoms. — Phlebitis is accompanied by pain and tenderness in the 
course of the affected vein, which can be felt as a hard cord. The skin may 
become reddened over the superficial veins, and the limb is often cedematous 
when thrombosis has taken place. There is usually more or less febrile 
disturbance. In gouty phlebitis, the pain is often severe, the areas of in- 
flammation are often multiple ; there is a great tendency for more than one 
vein to be attacked at once, and, in opposition to most forms of phlebitis, 
the disease may be symmetrical. 

Complications and Sequelae. — The complications and sequelae of plastic 
phlebitis are those of the thrombosis that accompanies it, and will be de- 
scribed under thrombosis. 

Prognosis. — This is generally good apart from the risk of embolism or 
of the thrombosis spreading towards the large veins, such as superior or inferior 
vena cava. Treatment must be carefully carried out to minimize the risk of 
this. 

Treatment. — Patients with phlebitis should be put to bed, and the limbs 
elevated and wrapped in cotton wool. All sudden movement, friction, or 
handling should be avoided. The bowels should be freely opened, as chronic 
constipation and stasis in the colon may impede the circulation in the iliac 
veins. In gouty phlebitis, the diet should be restricted to fish and light 
farinaceous foods, but when patients are marasmic and anaemic, the diet 
should be as liberal as their digestive powers will permit. In all cases of 
phlebitis foods containing much lime-salts, such as milk, should be limited. 
Potassium or sodium citrate with carbonate of ammonia and liquor ammonii 
acetatis are of service. Glycerin of belladonna smeared over the inflamed 
vein appears to ease the pain. 

Suppurative Phlebitis 

i&tiology. — Suppurative phlebitis is the result of infection of the walls 
of the veins with pyogenic organisms. The micrococci may be in the 
circulating blood, as in some cases of puerperal phlebitis, or they may 
reach the veins from a focus of suppuration around it, as in facial car- 
buncle, middle-ear disease, or inflammation of the portal veins — suppurative 
pylephlebitis. 

Pathology. — The coats of the vein are infiltrated with leucocytes, the 
clot which has formed within the vessel breaks down into yellow pus, and 
abscesses are not infrequently found along the course of the vein. Not un- 
commonly the septic inflammation spreads along a vein, splitting up the coats. 

Symptoms. — There is a throbbing, smarting pain in the region of the 
affected vein, and the part drained by it is cedematous. Not infrequently 
the septic process spreads along a vessel. There is often fever, a rapid pulse, 
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a dry tongue, and delirium, and in many cases a succession of rigors indiu- 
the development of pyaemia. ° ,u 

, Complications and Sequela. — These depend upon the situation of t-* 
vein and the occurrence of emboli, owing to breaking away of the softest 
clot. (See Thrombosis.) When the vein is superficial the diaguosLn's Hit ' 
but when a deeply-seated small vein is affected the only symptoms may (j ■ 
those of the pyaemia to which it gives rise. 3 

Treatment.—The prevention of this disease by asepsis is one of tl* 
great advances in modern surgery. As soon as the disease is recognised,^ 
ligature should be placed upon the vein between the affected arca°and tit ! 
heart, the inflamed vein should be thoroughly laid open, the septio e!.; i 
removed and the cavity thoroughly cleansed. In some cases where numeruii 
abscesses are formed, amputation is the only means of arresting the general , 
infection. 

Thrombosis of the Portal Vein (see p. 749). 

Maurice Campbell 


THROMBOSIS AND EMBOLISM 

Thrombosis is the name applied to the coagulation of blood within lira.' 
vessels, whether in the heart, the veins or the arteries. 

Embolism is the process whereby a portion of clot or other substance, s::h 
as parasites, air bubbles, fat globules, masses of bacteria or particles of tumour, 
is carried from one part of the circulation to another, and is impacted when a 
arrives at a vessel too narrow for its further progress. An infarct w tie 
degenerated or necrosed condition of the tissues due to interference with the 
circulation of blood within it, and can be caused by embolism, thromlo-u', 
endarteritis, endophlcbitis or strangulation of veins. An infarct is gener- 
ally wedge-shaped in outline, with the base towards the periphery of the 
organ affected. As seen post mortem, it is either yellowish-white in colour 
(the white infarct), or blood-red in colour (the haemorrhagic infarct). 

In the case of the white infarct the tissue deprived of its blood supply 
becomes permeated with lymph from the surrounding living tissue, and cosgu- 
lative changes take place in it. In the case of the kidney or spleen, the 
coagulable material is sufficient to render the infarct hard. In the case cf 
the brain, less coagulable lymph is poured out, and the area of the brain 
affected becomes softened. In the early stages there is often a zone of 
congested vessels around a white infarct ; this is a reaction on the part of 
the surrounding living tissues to the presence of the dead material. Ld ef 
the infarct becomes invaded by fibrous tissue and a scar results. 

In haemorrhagic infarct, coagulation and necrosis also take place, but to 
this is added hiemorrhage, by diapedcsis of the red blood cells from vcs.-eJ 
of the collateral circulation. A hcemorrbagic infarct is commonly seen m tw 
lung ; a cone-shaped area of lung tissue becomes hard and dark-red in colour. 
Should the embolus, instead of being aseptic, contain living micro-organi.-ms, 
a septic process is set up within the infarct and an abscess results. Sue 
purulent abscesses arc commonly seen in the lungs, as the result of sept.c 
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phlebitis, and occasionally in the systemic system, as the result of septic 
endocarditis. 


THROMBOSIS 

/Etiology. — The causes of thrombosis are — (1) altered conditions of the 
blood or increase in its coagulability ; (2) slowing of the current of the blood 
within the vessels ; and (3) a lesion of the lining membranes of the vessel 
or cavity of the heart. Thus, thrombosis may occur in cases of anaemia or 
after infections or operations, where the blood is more coagulable than 
normal ; in the appendages of the dilated auricles of the heart where the 
movement of blood is feeble or in peripheral vessels or in the lungs when the 
circulation as a whole is feeble, e.g. with a failing heart ; and it may result 
from inflammation of the lining of the vessel or degenerative changes in its 
endothelium, especially when there is atheroma associated with much narrow- 
ing of the channel obstructing the circulation. 

(1) Intba-Cabdiac Theoaibosls. — This is common and very important. 
It occurs in the left auricle, when it has become extremely dilated as the 
result of mitral stenosis. The ante-mortem clot generally begins to form in 
the dilated appendix of the left auricle, but may extend by the deposition 
of excessive layers of fibrin to invade the auricle itself so that a large ball 
thrombosis be formed within the cavity. Portions of the ante-mortem clot 
may break away from the thrombus, and may be carried into the left ventricle 
and into the general circulation, and embolism may occur in the brain, spleen, 
kidneys, intestines and the main arteries of the limbs. This danger is mainly 
to be feared in the first few weeks after the deposition of the thrombus, but 
may of course recur as fresh thrombi form. 

Ante-mortem clot is occasionally deposited among the meshes and cavities 
of the dilated left ventricle. After coronary thrombosis and cardiac infarction, 
the lining of the heart may become affected and fibrinous deposits occur 
within either ventricle. Lastly, in septic endocarditis, large vegetations, 
consisting of clot and masses of micro-organisms, may occur. Inflammation 
of the ventricle and of the auricle may also be present, and ante-mortem 
clot may be deposited on these roughened surfaces. Portions of this clot 
may leave the ventricle and pass into the general arterial circulation, where 
the effect produced will depend upon whether the emboli are aseptic or 
contain micro-organisms. 

Thrombosis in the right auricle occurs in many conditions where there is 
gradual cardiac failure and dilatation of the right side of the heart. Portions 
of ante-mortem clot form in the right auricular appendix, and parts may break 
away and pass into the lungs and an embolism of the pulmonary artery result. 
If the embolus is sufficiently large to cause blocking of the artery or of one 
of it3 main branches, sudden death ensues, but if only one of the smaller 
branches is affected, a pulmonary infarct results. Much more rarely ulcera- 
tive endocarditis occurs on the right side of the heart, and portions of the 
valves or affected clot reach the lungs in the same way. 

(2) Abtebial Thboiibosxs. — Arterial thrombosis is rarer than venous 
thrombosis. It is sometimes due to arterial embolism, but is also the result 
of trauma or disease of the arterial walls, such as atheroma or endarteritis. 

Thrombosis of the coronary arteries is n very important condition, since 
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it is a frequent cause of sudden death and of serious cardiac disability. It ^ , ■ 
already been described (pp. 1025-1028). The usual artery affected h }•> 
anterior interventricular branch of the coronary artery. Athcronutr-i 
plaques are constantly found within the thrombosed vessel, and somc-ifcy 
atheroma has occluded the orifice of the artery. In cases where the circuhti- 
has been slowed and greatly diminished before the final clotting, chan^ z 
the wall of the left ventricle are very common. Syphilitic mesaortitis sorl- 
times occludes the orifices of the coronary arteries but this i 3 much !-,i 
common. 

Thrombosis is very frequent in the small cerebral arteries, especiallr 
when they have become narrowed as the result of disease. In early middlc- 
age this narrowing is usually the result of syphilitic endarteritis, but me.: 
patients are older and then the arterial lumen is diminished by atbeiv 
matous changes in the wall of the vessel. 

Thrombosis of the main artery of a limb usually results in gang rice; 
the limb becomes first white and pallid, later mottled in appearance, ac: 
finally black. If the patient survives the immediate shock and the disci.-* 
to which the thrombus owes its origin, a line of demarcation will form betw K a 
the vital and devitalised tissues, and the limb should be amputated vr t Ii 
above this level. 

Thrombosis of the retinal artery is more common than embolism. Th=;i 
is a sudden painless loss of sight in one eye, and generally the blindness h 
permanent and complete. Within a short time there is opacity of the central 
parts of the retina, and the macula shows up by contrast as a bright cherry- 
red spot. 

(3) Venous Thrombosis. — Thrombosis of the lateral sinus occurs a 
disease of the middle ear. The mastoid cells become infected with pyogec:: 
organisms and the disease spreads to the petrosal or sigmoid sinus. The ckt 
in the vein becomes softened by pyogenic organisms, and particles break 
away and are conveyed to the lungs, in which pyogenic abscesses are formed. 

The symptoms of septic thrombosis of the lateral sinus — and its con- 
tinuation of the jugular vein — are infiltration of the tissues of the neck, win 
a cord-like induration of the vein itself, with some restriction of the move- 
ments of the head. There is a history of a chronic and often offen.-s\t 
discharge from the car of the same side. A high temperature and rigor-, 
due to flooding of the circulation by poison, occur when a portion of 
septic clot is dislodged. In these circumstances the jugular vein should at 
once bo ligatured below the clot, in order to prevent further portions of tte 
clot gaining access to the blood stream. A radical mastoid operation shou.u 
also be performed, the sinus opened and its septic contents removed. 

Thrombosis of the longitudinal sinus of the brain occurs as the result 
injuries and infected wounds of the skull. It is a common war injury, t-* 
vertex of the head having been injured by a bullet as the soldier passes alo-.r 
the trench. Thrombosis of the cranial sinuses also occurs in uiarasmic 
patients, but it is usually agonal. # 

In many of these cases, owing to the vertical position of the leg 
in the brain, a paraplegia is produced, while the arms are not affected. - e 
condition should bo treated by trephining and draining the cranial va.» .•• 
Occasionally the longitudinal sinu 5 becomes thrombosed in septic conditio* 
in children and also in chlorotic nnmmia in adults. 
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Thrombosis of the cavernous sinus is not infrequently the result of the 
extension of a chronic suppurative process of the sphenoidal cells at the back 
of the nose. The cavernous sinus is also affected by septic processes on the 
face ; a small boil on the nose or a mosquito sting on the face may produce 
a septic thrombosis of the angular vein ; this vein communicates "with the 
ophthalmic vein, and the septic clot may extend along the latter into the 
cavernous sinus. As the venous plexuses of the pterygoid and zygomatic 
fossae communicate through the foramina in the middle fossa and by the 
inferior ophthalmic vein, purulent inflammation of the jaw and of the teeth 
sockets is sometimes a cause of cavernous thrombosis. The result is that a 
marked degree of exophthalmos and swelling of the lids, and oedema of the 
optic disc and extensive retinal haemorrhages occur. Not infrequently the 
septic condition of one cavernous sinus spreads to that on the other side 
through the circular sinus, and the exophthalmos may be double. Death 
from pyaemia or meningitis results. Owing to the position of the sinus, 
operation is impossible. 

Thrombosis of the central retinal vein is common in elderly patients with 
athero-sclerosis and high blood pressure. The loss of sight is not so sudden 
or complete as in blockage of the artery. There is often albuminuria. Glau- 
coma often develops, but if the thrombosis is in a tributary vein the degree 
of recovery may sometimes be fairly good. 

Femoral thrombosis is perhaps the commonest form of thrombosis. It 
frequently occurs after parturition and in anaemic and marasmic states. 
It is met with after infectious fevers, especially after typhoid fever, more 
rarely after influenza and pneumonia. It also follows operations, especially 
if a septic condition has been dealt with, or results from the operation. 
The thrombosis generally occurs in the femoral vein, and there is often 
some rise of temperature and a slight rise in pulse rate. It is most common 
on the left, because of the pressure of the right common iliac artery on the 
left common iliac vein. The limb affected becomes cedematous and a hard 
cord is found in the course of the vein. 

In other cases thrombosis of the veins may also occur in marasmic condi- 
tions secondary to carcinoma, tuberculosis and tertiary syphilis. 

Complications and Sequels. — Collateral circulation is usually satis- 
factorily accomplished in femoral thrombosis. In cases where the arteries 
as well as the veins are involved gangrene may occur. Occasionally the 
thrombosis may spread up into the iliac vein and into the inferior vena cava, 
in which case both legs may become swollen and cedematous. Even in cases 
where the inferior vena cava has become thrombosed, recovery may take 
place, collateral circulation being established by means of veins passing up 
from the legs into the axillae. If, however, the clot reaches the entrance 
to the renal veins, death nearly always results from renal thrombosis. 
Embolism is not at all uncommon in femoral thrombosis, the clot passing 
into the right auricle, and then into the right ventricle and pulmonary 
artery. 

Treatment. — Complete rest for at least 2 weeks, as a precaution against 
embolism, should be insisted upon. Limitation of foods containing quantities 
of lime salts, such as milk, and the administration of citrates and salts of 
ammonia may help in the treatment of the case. The leg should be elevated 
and wrapped in cotton wool and kept warm. 
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EMBOLISM 

Embolism may occur in three main situations, namely— (1) i a f., 
systemic circulation ; (2) in the pulmonary circulation ; and (3) in j 
portal circulation. ‘ 

Emboli in the systemic circulation are derived from ante-mortem clc-j 
in the left auricle and left ventricle. These clots are formed in ensu'd 
mitral stenosis and more rarely in mitral regurgitation, and also when tl* 
left ventricle is greatly dilated and hypertrophied. In these cases t‘* , 
emboli are aseptic. Systemic emboli also occur in septic endocaniit-j 1 
when portions of the valve break away or masses of fibrin and micro-organism i 
pass into tho general circulation. These emboli are septic, and when thr 
reach their destination usually form abscesses. ’ . 

Emboli in the pulmonary circulation may have their origin in clots found 
within the right auricle and right ventricle, or more rarely from septic endo- ■ 
carditis of the tricuspid and pulmonary valves ; they may also come froa 1 
any part of the systemic venous system. A very important form of pul- 
monary embolism is met with after abdominal operations and after childbirth 
About the tenth day after an apparently successful abdominal operation or r: ; , 
uneventful parturition, a pulmonary embolism may occur with appalL:: 
suddenness. Death may take place at once, or haemoptysis and pleurisy \ 
supervene. The clot forms in the common iliac vein, at the junction of tie ■ 
internal and external iliacs. Not only may a clot pass along the veiiu, but ;; 
we also get droplets of fat in fat embolism, air bubbles in air embolism, ad j 
masses of parasites in parasitic embolism. j 

Two recent studies, one of autopsy cases of haemorrhagic infarct of the ( 
lung and one of post-operative cases of thrombosis and embolism, support ; 
the view that embolism is much tho most common cause of pulmonary i 
infarction (87 per cent.) and that this generally comes from a venous throm- i 
bosis. In 14 per cent, of the autopsy cases a massive pulmonary emholha [ 
was the main diagnosis and most of these were after operations or fractures- j 
In 47 per cent, heart disease with the accompanying stagnation of the blow ; 
stream appeared to be a predisposing factor. A potential source for the 
embolus was found in 75 per cent., most often in the pelvic or leg vein*. 
Massive embolism was more likely to occur on the tenth day but was not infre- 
quent at any time in the first fifteen days ; it was independent of sepsis and , 
depended on the stagnation of the blood stream, either from the state of the t 
heart or more often from the mechanical conditions of rest. Smaller infarcts ; 
were more closely associated with sepsis (which suggests that tho embolism n I 
more often duo to tho breaking off of a small part of the thrombus) and more * 
erratic in tho time of their appearance. . j 

In embolism in tho portal circulation portions of clot in the radicles <- j 
the portal vein are finally arrested in the liver. ( , j 

Symptoms. — 1. Embolism of the Cerebral Arteries.— The on.->e. . 

is sudden, and the left side of tho brain is ruther more often affected t -*u 
the right. Hemiplegia or aphasia is produced ; consciousness is lost on . 
for a few minutes during tho attacks. . . ! 

2. Embolism of the Splenic Artery. —The onset is sudden, with paw 
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the left side aud sudden enlargement of the spleen, which is very tender. 
During the next few days, the spleen diminishes in size, but it often remains 
permanently enlarged. 

3. Embolism of the Renal Arteries. — Sudden pain in the back is 
produced, and blood and a little albumin are present in the urine. The 
hsematuria may last for a day or two, or longer if a larger branch was 
involved. 

• 4. Embolism of the Superior Mesenteric Artery. — The patient is 
seized with sudden, violent abdominal pain and distension. The collateral 
circulation, in spite of the numerous vascular arteries that supply the intestine, 
fails, and gangrene of the small intestine results. There is a complete 
intestinal obstruction, and blood Ends its way into the stools and into the 
peritoneal cavity. Operation should be undertaken at once, but owing to 
the large amount of bowel affected recovery is very rare. 

5. Embolism op the Central Artery of the Retina. — This is not an 
uncommon event in oases of mitral stenosis and in Beptic endocarditis of the 
aortic and mitral valves. The patient is seized with pain in the eye and becomes 
suddenly blind on one side. The optic disk becomes pale and the retinal 
vessels small. Occasionally only a single branch of the vessel is affected. 
The same picture is found more often as a result of arterial thrombosis in 
elderly patients with athero-sclerosis or high blood pressure. 

6. Embolism of a Large Artery in a Limb. — This sometimes occurs. 
There is acute pain in the limb, followed by numbness and loss of power. The 
pulse is imperceptible below the seat of the embolism, and gangrene results. 

7. Air Embolism. — Air may enter the veins during operation on a large 
vein, or during intravenous injection of saline or other solutions, or after 
distension of the bladder and the urethra with air. Air embolism is un- 
doubtedly capable of causing death, but a small quantity may enter a vein 
without any effect whatever, or, if some disturbance should arise, without 
fatal termination. The exact way in which air embolism causes death is 
doubtful ; it may be due to arrest of the pulmonary circulation or to cerebral 
anaemia. 

The diagnosis is not difficult ; the respiratory embarrassment, con- 
vulsions, the feeble pulse and the characteristic sound upon air entry into 
the veins are usually sufficient. 

Treatment consists in immediately occluding the vein into which the air 
has entered. Stimulants should be administered hypodermically and nitrite 
of amyl inhaled. Venesection may be used to relieve the embarrassment 
of the heart. 

8. Eat Embolism. — Fat may reach the blood vessels in cases of fracture 
of bones and in cases of ksemorrhage into or rupture of the liver. The 
fraoture is usually situated in the long bones, generally in the tibia or femur, 
and occasionally in the ribs. Fat embolism may occur within a few hours 
of fracture of the bone3. 

The fat droplets first lodge in the capillaries of the lungs. Occasion- 
ally they are forced on through the lungs into the general circulation, and 
the glomeruli of the kidney may be plugged with fat cells, and they may also 
lodge in the brain or spinal cord. 

The patient becomes cyanosed, and crepitations from cedema of the 
lungs may be heard at the bases. The temperature remains normal. 
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Cerebral complications, such as delirium, coma and rarely localised parrslr^'i 
may be found. The urine should always be examined, as oil drops have {. 7 - 
detected by staining with osmic acid, and also the retinae, as in one case t[» 
fat drops were recognised in the retinal vessels before death. 

When fat embolism occurs within a few hours of fracture of the bon-< 
it has to be diagnosed from the general shock of the accident. It is doubtful 
whether fat embolism in the lungs can alone cause death ; more probably tbh 
is due to the disturbance of the Indneys or lesions of the brain. 

The indication for treatment is to sustain the heart. Nitrite of amvl h 
often useful, and inhalations of oxygen should be given to lessen cyanosis. 

9. Paradoxical Embolism. — In certain cases of venous thromboi, 
emboli occur not only in the lungs but also in the systemic arteries. It ha 3 bee: 
shown that in these cases the embolus has passed from the right auricle to 
the left auricle through a patent foramen ovale. These crossed or paradoxical 
emboli are often preceded by pulmonary embolism, which causes a rise b 
pressure in the right auricle and a fall in the left auricle, so that the embota 
can pass from the right to the left side of the heart. 

Maurice Campbell 


ARTERIAL BLOOD PRESSURE 

HYPERTENSION 

In hypertension the systolic and diastolic blood pressure readies 
are persistently — not necessarily permanently — above certain levels, fron 
whatever cause. Authorities differ somewhat as regards these levels, for 
the limits of normal variation are fairly wide, and, moreover, it is coj 
practically universally believed that the blood pressure does not normally 
increase with advancing age as much as was previously thought to le 
the case ; but it is generally agreed that persistent readings above 
150 and 90, or at any rate 160 and 95, in adult males, and 170 and ICO 
in the elderly arc pathological. 

It is important to note that a transient increase in the blood pre»uN 
readings, especially of the systolic, may occur with emotion, such as is no’, 
infrequently incidental to a medical examination, or physical exertion. 

The late Sir Clifford Allbutt introduced the term hyperpia>ia to denote 
a clinical condition in which there is a persistently raised blood pressure 
independent of renal or arterial disease. The term essential or priniarj 
hypertension (hypertensive cardiovascular disease of Janeway) is now gener- 
ally employed. By it is meant a clinical condition in which the increased 
blood pressure is the essential or primary condition, and is not the result cl 
renal or arterial disease, or any other disorder which may give rise to an in- 
crease in the blood pressure. Any changes which may be in the walls of the 
blood vessels, the heart, the kidneys or other organs are either a secondary 
result of the hypertension, or co-existent with it, and in the latter coae uiav 
or may not be due to the same cause as is the hypertension. 
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There are two varieties of essential hypertension, namely, the benign and 
the malign ant. The former constitutes the great majority. In this group, 
the symptoms are mild or moderate, the course slow, and there is little or no 
renal insuffici ency. In the malignant variety, the symptoms are severe, 
the course is progressively rapid, and there is pronounced renal insufficiency. 
There are also intermediate forms between the two groups. The renal changes 
in benign hypertension are described as benign nephrosclerosis, and those in 
malignant hypertension as malignant nephrosclerosis. 

./Etiology and Pathology. — The etiology and pathogenesis of essential 
hypertension is obscure, and constitutes one of the most important and 
difficult questions in clinical medicine. 

An inherit ed constitution is an important factor, as revealed by the high 
familial incidence in certain cases. The malady is more common in late 
middle life ; in those who tend to worry, to be over-anxious, to take things 
too seriously, or are of an excitable disposition ; in those whose manner of 
life involves continued mental or emotional stress or strain ; in the obese ; 
in the opinion of some, in tall persons than in short ; and in chronic alcoholic 
excess and excessive_smoking. The general consensus of opinion is that a high 
protein diet intake in itself is not a cause, but in my view it is. 

'""With regard to the pathogenesis of essential hypertension, it is generally 
agreed that the immediate cause of the condition is an increased resistance to 
the passage of blood through the smaller arteries and arterioles, especially the 
latter, at first due to hypertonus on their part. If the hypertonus does not 
cease, either spontaneously or because of therapeutic measures, then, sooner 
or later, cardiac hypertrophy, especially of the left ventricle, and diffuse 
hyperplastic sclerosis supervene (see page 1070). The latter gives rise to 
actual narrowing of the lumen of the blood vessels, which may even be great, 
and a resultant further increase in the resistance to the passage of blood. 

As to the cause of the initiation of the hypertonus, some consider that in all 
cases it is primarily of renal origin. Among the reasons adduced for this view 
are the results of the recent investigations on animals by Goldblatt and his 
collaborators, Wilson and Byrom, and others. Experimentally produced renal 
ischaemia in animals by the partial constriction of the renal arteries by means 
of clamps, especially when both the vessels are partially obstructed, or when 
there is partial constriction of one renal artery and the other kidney is removed 
from the body, gives rise to a condition resembling that of essential hyper- 
tension. If the degree of obstruction of the blood supply is mild or moderate, 
a condition resembling benign hypertension and benign nephrosclerosis 
results, while if severe, a condition resembling malignant hypertension and 
malignant nephrosclerosis ensues. The increase in the blood pressure is 
probably due to a pressor substance circulating in the blood from the ischaemic 
kidneys or kidney. The results of the work by Wilson and Byrom are par- 
ticularly noteworthy. In my opinion there is certainly no definite proof that 
essential hypertension in man is always of renal origin. 

While the great majority of cases of hypertension are of the nature of 
essential hypertension, the condition may also be due to most of the varieties 
of Bright’s disease, polycystic disease of the kidneys, urinary obstruction, 
hydronephrosis, diffuse hyperplastic sclerosis (see p. 1070), coarctation of the 
aorta (in the arms but not in the legs), some endocrine disorders, for example, 
Cushing’s syndrome, adrenal medullary tumours, thyrotoxicosis, myxcedema 
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and the climaterio, polycythcemia vera, increased intracranial prea-. 
e.g. intracranial haemorrhage, and toxmmia. With regard to diffuse 
plastic sclerosis, however, the condition is rather the result than the cause. * ; 

The renal changes in benign hypertension and those in malignant hvc-:- 
tension are described in the articles Benign Nephrosclerosis and Mali«ny* ; 
Nephrosclerosis respectively on p. 1336 and pp. 1336, 1337. 3 ! 

Symptoms. — In benign hypertension, the patient is often well nourbb.1 < 
and may be plethoric. There may be a complete absence of subjective 
symptoms for some years, and the condition may be discovered accidental! .• ' 

e.g. during an examination for the purpose of life assurance. ’ ’ t 

Usually the onset of symptoms is insidious. The most common early 1 
symptoms are a feeling of fullness and it may be of throbbing in the ha], : 
transient giddiness, tinnitus aurium, flushing, insomnia, palpitation, languor j 
and early fatigue, the latter especially on mental effort, headache, of a dull j 
aching or it may be of a throbbing character, particularly in the occipital ! 
region and especially in the morning, impairment of memory, mental irrita- | 
bility and diminished emotional control. The blood pressure readings are j 
above those mentioned in the first paragraph. s 

The condition may subside, either spontaneously or the result of then- | 
peutic measures. If not, the blood pressure readings usually increase, and j 
the systolic may reach ^240 mm. or oven more. Consciousness of the action 
of the heart may become more pronounced. Sooner or later, there is evidence >; 
of hypertrophy of the heart, especially of the left ventricle, and of diffuse 
hyperplastic sclerosis (see pp. 1070, 1071). The walls of the radial, the brachb! 
and temporal arteries may be felt to be uniformly thickened— the so-cai’-J 
“ whip-cord ” artery. The degree of hardening of the arteries is found « 
palpation to vary at different times. The artery feels hardest when the i 
vessel is most contracted and consequently smallest. The character of the !i 
pulse is that of high-tension. The retinal arteries are often thickened, and 
on ophthalmoscopic examination may show a glistening light along their ji 
course — the so-called “ silver wire ” arteries, due to reflection of light from j; 
the thickened vessel. Even more important is a visible irregularity m 
calibre of the arteries best seen near the disc. Further, at tho arterio-venous * 
crossings there may be seen an obstruction to tho flow of blood through it, 
leading to distension of the peripheral part of the vein and also to deviation ! 
of the vein where it crosses the artery. _ ' 

The subsequent clinical picture and course exhibit considerable diversity. . 
The cardiac symptoms are by far tho most common. For particulars, ,, 
the reader is referred to p. 1029. _ j! 

Various.gastro-intestinal symptoms, e.g. nausea, vomiting, and diarrhua <. 
are often present. There may bo hcoinorrhages from tho nose, tho stomach, j! 
the intestines and other mucous membranes, tho kidneys, tho conjunctiva, 
and occasionally the retina, which are sometimes flame-shaped. There may 
be tingling, numbness and cramp in the limbs, and occasionally intermittent 
claudication. Hypertensive encephalopathy (see page 1639) may occur. 
Cerebral htemorrhugo may be a terminal event. 

Not infrequently there is abluminuria, generally slight and not constant, 
and there may be polyuria and nocturnal micturition, and hyaline 
granular casts. There is usually no or little impairment of renal function. 
Uriemia is rarely' a terminal event. 
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It is probable that more than half the patients dieifrom cardiac causes— in 
the great majority from con gestive failu re, not infrequently from angina 
pectoris, and occasionally from coronary occlusion ; in a fair proportion of 
cases, cerebral haemorrhage is a terminal event ; in less than 10 per cent, 
uraemia ; while in the remainder the cause of death is some intercurrent 
disease. 

In the case of malignant hypertension, there appears to be two forms, 
namely : (1) In a case of benign hypertension of a varying number of years’ 
duration, the symptoms suddenly become severe and the malady .pursues a 
rapid course. (2) In an individual who has not been aware that he had 
hypertension, from the outset there are severe symptoms in association with 
hypertension and the course is rapid. The second usually occurs at an earlier 
age than the first. 

The blood pressure, especially the diastolic, is usually materially higher 
than in the case of the benign form, being generally over 200-120, and may 
be very high and may become extreme. There is lassitude, anorexia, fre- 
quently loss of weight, severe headache and anaemia. Changes in the retina 
occur earlier and are more marked, haemorrhages being more evident and 
retinopathy is frequent if not usual. There is polyuria and nocturnal micturi- 
tion. The urine is of low specific gravity, and contains hyaline and granular 
casts, a variable amount of albumin and often red blood cells. As the 
disease progresses, there is evidence of renal impairment. Death occurs 
from uraemia, cardiac causes or cerebral haemorrhage, most frequently from 
the first. 

Diagnosis. — Hypertension is recognised by persistent blood pressure 
readings above those mentioned in the first paragraph of this article. 

The diagnosis between benign and malignant hypertension may readily 
be made from a consideration of the respective clinical features described 
above. That between malignant hypertension and chronic glomerular 
nephritis may be difficult. 

Prognosis. — Benign essential hypertension usually pursues a slow course. 
It is probable that the duration of life after the beginning of symptoms is ten 
to fifteen years, or even more. The outlook is chiefly affected by the blood 
pressure readings, particularly the diastolic, the state of the heart and of the 
arteries, and the patient’s manner of life. See also page 1030. The duration 
of life in malignant hypertension is usually at the most two years. 

Treatment. — As regards the treatment of hypertension the first indication 
is a thorough review of the aetiology. Then, the question as to whether a 
preliminary rest and, if so, how much is advisable should be considered 
(see page 895). 

Hypertension is an excellent example of the value of treating not only 
the disease but the patient. He should be reassured and encouraged. It is 
inadvisable to let him know the exact blood pressure readings at any time. 

In no cardiovascular malady, excepting perhaps in angina pectoris, is 
the manner of life of so great consequence. 

The cardinal indications are that, while the patient’s activities should 
not be unnecessarily curtailed, they should come within the limits of his 
strength and even keep something in reserve ; there should be a s ufficienc y 
of rest .in his life ; and all causes of mental and emotional stress should be 
carefully avoided. With this object in view, inquiry should be made regarding 
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the patient’s environment, the nature and hours of his work, hfe hit’-, 
the question of sleep and other relevent matters, while his temDerac.-"; 
should be taken into consideration. * w ' • 

Each patient should be in bed for at least ten hours each night, r-: 
physically and mentally for at least half an hour after the midday md, 
and have a quiet day each week. If the hypertension is more pronouuc~l 
he should be in bed for at least twelve hours, rest for at least an hour at; c ; 
lunch, and stay in bed on one day a week with, it may be, a diet limited to 
vegetables* fruit and milk. In addition to an annual holiday of good lend:, 
several shorter ones during the year arc advisable, in each case with a sufficient 
element of rest. As indicated, physical exertion and mental effort shodi 
be within the limits of the patient’s strength (see page 896), with somethin; 
in reserve. With this proviso, walking in the open air, riding a non-pullin’ 
horse, golf and mild bicycling are suitable forms of the former. The patient 
should be encouraged not to worry, or be over-anxious, or to take tbingi 
too seriously ; to avoid all excitement and other forms of emotional streJ; 
and cultivate the art of “ relaxing,” physically and mentally. 

•If the patient tends to worry, or be over-anxious, or to take tilings too 
seriously, sedatives (see page 897) are often of special value. The matte: 
of sleep is also of particular importance, and if there is insomnia, it shouli 
be treated on the lines laid down on page 908. Again, any obesity should, 
without fail, be corrected. 

The amount of fluid with meals should be diminished, while an ample 
quantity should be taken between meals. Some prefer the mildly alkali:; 
waters. The benefit of a regulated diet of moderate latitude may bo con- 
siderable. Overeating should be avoided — indeed, the amount of food shoull 
preferably be rather less than is needed. Those articles of food which especull/ 
stimulate the cardiovascular system should be reduced and proportionately : 
to the degree of hypertension. The quantity of beef and mutton, and salt, ■ 
should be diminished, while twice-cooked meat, salted and preserved meat, j 
liver, kidney, brains, sweetbreads, meat soup, and gravies, seasonings ot j 
various kinds, and meat extractives are better avoided altogether. IhA 
poultry, game (not high), rabbit, vegetables, salads and fresh fruit arc suitab.e. j 
Ruthmol may be used as a substitute for table salt with meals. Moderation j 
in the use of tea and especially of coffee should be enjoined. Tobacco aci; 
alcohol are better avoided altogether. If there is obesity, even of moderate 
degree, it should be treated. .. 

Strict attention to the condition of the bowels, preferably by a sauna 
each morning, and a mercurial preparation at bedtime once or 
weekly are indicated. 

Cold and hot baths arc contra-indicated ; but a warm bath, the tempera 
ture of which is gradually lowered, may be taken daily. A Turkish ba^ 
once or twice a week may be helpful. Patients often derive much bened* 
from a course of treatment at a Spa where different kinds of baths are • 
on account of the rest, the change of air, the regular mode of life and excrcnti 
the careful dieting and other factors, and in such cases periodic viahs an 
to be recommended. . , , . 

Iodine, in some form, in small doses appears to be occasionally ot 1 P* 
The same perhaps applies to the nitrites, such as a combination of ao 1 
nitrite, erythrityl tetranitrate and mannityl hexanitrate, when symptoms >*• 
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present. I have been disappointed with the results of the administration 
of mis tletoe, liver extract, and potassium and sodium thiocyanate. 

Diathermy, high frequency currents and other forms of physiotherapy 
are employed by some. 

When the blood pressure is very much raised, particularly if there are 
any head symptoms, venesection may be of great benefit as a temporary 
measure, especially in plethoric patients. At least a pint of blood Bhould 
be withdrawn. If required, this method of treatment may be repeated at 
intervals. It is also indicated when there are manifestations of great dis- 
tension of the right side of the heart. 

If the foregoing measures fail, a prolonged holiday, or complete rest in 
bed and a diet restricted to vegetables, fruit and milk for 2 to 4 weeks should 
be tried. 

During recent years a variety of surgical measures have been introduced 
in the treatment of essential hypertension with the object of denervation of 
the kidneys, the suprarenal glands and the splanchnic area. It would appear 
that (a) the only procedures which afford promise of some success are bilateral 
section of the splanchnic nerves and decapsulation ; (6) a very careful selection 
of cases is required ; and (c) only those which are severe and unaccompanied 
by cardiac and renal failure should be considered. Surgical treatment is in 
its experimental stage but deserves further investigation. 

For headache, cold compresses, or the application of menthol, or a cup 
of tea, or phenacetin and citrate of caffein, fading which a tablet of trinitrin 
or one of the other nitrites may be used ; the treatment of cardiac failure 
is described on p. 1030 ; that of hypertensive encephalopathy on p. 1640 ; 
and that of renal failure on pp. 1344, 1345. 

In conclusion, I would repeat that in the treatment of a case of essential 
hypertension the patient’s maimer of life is of the greatest consequence and 
its importance can scarcely be exaggerated. 


HYPOTENSION 

In hypotension the systolic blood pressure is persistently — not necessarily 
permanently — below 110 mm. in adult males and 105 mm. in adult females, 
and the diastolic reading is also affected though usually in less degree, from 
whatever cause. 

^Etiology and Pathology. — Hypotension may be physiological, that is, 
in some healthy individuals the blood pressure is persistently below the levels 
mentioned. 

The pathological form of hypotension may occur in a variety of condi- 
tions, such as : endocrine glandular disturbances, for example, Addison’s 
disease ; peripheral circulatory failure (see pp. 891, 892) ; cardiac failure ; acute 
infective diseases, especially diphtheria ; in pulmonary tuberculosis ; in 
anaemia ; in malnutrition and wasting diseases ; and sudden change of 
posture or prolonged standing — postural or othostatic hypotension. 

The factors in the causation of hypotension are : diminu tion of the 
venous inflow to the heart as the result of dilatation of portions of the vascular 
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bed, especially of the splanchnic area ; diminished contractile force of 
left ventricle ; or both. 

Symptoms. — Among these may be languor ; early fatigue on phvtiril 
and mental effort, and on maintaining the upright position; gilifira, 
faintness or actual syncope, especially postural ; a tendency to mtatsl 
depression and headache ; vasomotor symptoms, such as coldness and pil!. : 
or lividity of the extremities ; and an abnormal response of the cardiac 
with the assumption of the upright position after lying down. In splacck.’; 
stasis, pressure on the abdomen by the hand while the patient is lying dov; 
is sometimes accompanied by distention of the jugular veins. 

Treatment. — In the pathological form of hypotension, the mtiolcgr 
should be reviewed. If there are indications of peripheral circulatory t: 
cardiac failure, see page 910 or pages 895-910 respectively. If there L« 
evidence of splanchnic stasis, the wearing of an abdominal Bupport h very 
helpful in some cases. 


Frederick W. Price. 



SECTION XIII 


VASOMOTOR NEUROSES (ANGIO-NEUROSES) 

INTRODUCTION • 

Under this heading are described several diseases in which vasomotor 
disturbance is the prominent symptom. Sensory, secretory and trophic 
disturbances may also be present. These diseases differ from each other 
both in regard to the nature and location of the vasomotor changes. Thus in 
Raynaud’s disease there is a spasm of peripheral arteries. In erythromelalgia 
there is vaso-constrictor paralysis or excitation of the vaso-dilator nerves. 
In angio-neurotic oedema there is disturbance of capillary permeability, and 
perhaps of capillary tone. These diseases are described as vasomotor neuroses 
because a lesion of structure is not an essential part of their pathology, and 
because a considerable functional element is generally present. Thus they are 
common in persons who have an unstable nervous temperament, and emotional 
disturbance and fatigue play a not unimportant part in their aetiology. It 
has been thought in the past that these diseases were primarily due to disorder 
of the involuntary or vegetative nervous system. Lewis, however, has shown 
in the case of Raynaud’s disease that a local fault of the vessels rather than a 
disordered vasomotor impulse determines the spasm of the digital vessels, 
and he finds the explanation of Raynaud’s disease in terms of vaBomotor 
dysfunction unconvincing. Too little is known of the aetiology of acroparr 
aesthesia, erythromelalgia and Milroy’s disease to throw light on this aspect 
but whatever the basic pathogeny of these conditions may be, vaso-dilatation 
is a prominent feature of erythromelalgia. 

It is important that as far as possible a distinction should be drawn between 
these diseases occurring as neuroses and similar syndromes complicating 
recognised pathological states, such as lesions of the spinal cord or brain 
(tabes dorsalis or hemiplegia), lesions of peripheral nerves (peripheral neuritis), 
and lesions of vascular channels, or local pressure effects, such as may result 
from a cervical rib. But they are not separated by a rigid line from slighter 
manifestations of vasomotor instability, such as are frequent in women at 
the climacteric, and in clinical disorders resembling exophthalmic goitre. 
They are undoubtedly akin to such common symptoms as fl ushings , cerebral 
hypersemia, facial congestion, angio-spasm in all its varieties, tachycardia 
(in some of its forms), anginal attacks, migraine, vertigo, tinnitus a urium, 
universal or circumscribed hyperidrosis, and gastric disorders of certain 
forms of functional gastric dyspepsia. 

Lewis’s studies on the local vascular reaction to irritation of the human «Vin 
have thrown much light on these diseases. He showed that there are three 
components in the reaction : (1) a primary dilatation of capillaries — the red 
line ; (2) an increased permeability of these capillaries, producing the wheal, 
which is independent of the nerve supply ; and (3) the flare, which depends 
on the integrity of the sensory nerve fibres in the neighbourhood. All these 
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phenomena can be produced by an intradermal injection of histamine, and 1 * 
attributed them to the liberation of this or some similar chemical sub=ta-'* 
to which he. gave the name of “ H-substance.” It has been suggested th* 
local liberation of histamine may play a part in producing the vesicles h 
herpes and. the rash in erythema nodosum. It is of special interest thv. 
these reactions are partially dependent upon and partially independents 
the nervous system. Some of the angio-ncuroses are therefore so clo^lr 
related to allergy that a general description of that condition is called fir 
here. 


ALLERGY 

Idiosyncrasy has been defined as an unusual physiological personal equa- 
tion, and allergy is a chemical idiosyncrasy, which expresses itself as oa 
urgent attempt on the part of the cell to conserve its chemical identity. 
The tendency to allergy is inborn, whereas anaphylaxis « an acquired 
sensitivity. All the phenomena of allergy can be reproduced by histamk* 
The question is, how does this substance, which is toxic to everyone, becorn; 
liberated in the tissues of certain people in answer to stimuli which are 
quite harmless to everyone else ? Normally there are two antagonists to 
histamine, adrenalin and the special ferment histaminase. It has therefor* 
been suggested that the chemical basis of allergy is a congenital lack c: 
histaminase, aggravated by an intermittent deficiency in adrenalin. Th; 
reaction is usually excited by foreign proteins, but a similar idiosyncrasy 
may be shown to various drugs. 

The manifestations of allergy express themselves chiefly (a) in tk re- 
spirator ij system, by asthma, hay fever, paroxysmal rhinorrhcea, recurrent 
catarrhs ; (6) in the skin, as urticaria, purpura and eczema, particularly o: 
the infantile type ; (c) in the alimentary canal, by diarrhoea and vomitin’, 
or spastic colon ; and (d) by effusion into joints. There are many other 
conditions which with more or less show of reason might be added to this 
list. Certainly some cases of migraine seem to be of this order. It will 1* 
noted that several of these manifestations could be interpreted as a violent , 
attempt to expel the invader, at any rate from the vital organs. 

Most allergic manifestations are worse at night, because of the prominence ; 
of vagus control then, so that there is a relative insufficiency of the aye* 
pathetic nervous system, and therefore in the supply of adrenalin. Th* 
principal conditions produced by allergy are described under their appropriate 
headings. 


ANGIO-NEUROTIC OEDEMA 

Synonym. — Quincke’s Disease. > . 

Definition. — A paroxysmal affection, characterised by the appearance et 
circumscribed cedematous swellings of the skin and subcutaneous tissues o. 
transient duration. The mucous membranes are often affected. 

^Etiology. — Heredity is an important factor. Osier reported the caw 
of a family in which five generations had been affected, involving -- 
members. The condition is more common in men than in women, aw 
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generally affects the young. Those attacked are usually of a nervous, dis- 
position. Garrod reported a case in which each recurrence of periodic 
hydrarthrosis was attended by circumscribed oedema, either of the lips or 
eyelids. The attacks may coincide with menstruation. The exciting cause 
is generally difficult to determine. It may be emotional strain, exposure 
to cold, or tra uma . Local trauma sometimes determines not only the onset 
but the site of an attack, as in a case recently reported in which riding pro- 
voked an attack on the inner aspect of the thighs and knees. 

Pathology. — In the absence of a known pathology various theories 
have been advanced to explain the condition. Local venous spasm, a direct 
nervous influence on capillary walls, as a result of which the permeability 
of the vessels is increased, and, more recently, the local action of a circulating 
toxin on the capillary walls, are theories which have obtained support. 
With regard to the last named, Garrod drew attention to the joint swellings 
that frequently accompany erythematous and urticarial rashes resulting 
from known toxic causes. Such conditions form a part of the clinical picture 
of serum sickness, or may occur after taking certain articles of diet, or as 
the result of stings of insects or nettles. Lewis has shown that a modifica- 
tion of the same toxin may produce a dermolysin or a hscmolysin. In the 
former i n stance oedema; in the latter purpura results. Thus, B. welchii 
may produce either condition, depending on the intensity of the infection. 
This thesis illustrates the present view of angio-neurotic oedema as being a 
local expression of the presence of a circulating toxin, prone to occur in 
persons of nervous temperament, rather than a disease sui generis. The 
patients often show other signs of allergy, especially in their sensitiveness to 
foreign proteins. 

Symptoms. — The complaint takes the form of acute circumscribed 
swellings of the skin and subcutaneous tissues, 1 to 4 inches in diameter. 
The swellings are rounded, painless, rarely itch, and are generally pale or 
sometimes redder than the surrounding skin, from which they stand out 
prominently. They may develop simultaneously in different parts of the 
body, and disappear in a short time. They may recur repeatedly, or only 
after a period of years ; the recurrence is occasionally periodic. They occur 
most commonly in the eyelids, lips, cheeks and backs of the hands, and are 
asymmetrical. The whole side of the face, one side of the scrotum, the penis, 
a whole limb, or in fact any part of the skin, may be involved. The pharynx, 
tongue and conjunctivas may be implicated. (Edema of the glottis is rare, 
and has proved fatal. Swelling of mucous membranes may lead to symptoms 
of gastro-intestinal disturbance, such as nausea, vomiting and colic. Cases 
in which haemorrhage from mucous membranes, stomach, bronchi, bladder, 
etc., occurred have been reported. Haemoglobinuria has been observed; 
in such a case a Wassermann test is indicated. The attacks are generally 
afebrile, and there is no constitutional disturbance, unless the sto ma ch or 
intestine is involved. 

Course. — This is variable. Recurrence is frequent, often at intervals of 
3 to 4 weeks, but sometimes after long intervals. It is rarely periodic. 

Diagnosis. — The complaint is so characteristic, in the sudden onset and 
rapid subsidence of asymmetrical rounded swellings, that it is hardly likely 
to be confused with other affections. The condition is nearly allied to 
urticaria, from which it is distinguished by the circumscribed and deep- 
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seated nature of the swellings and the absence of itching. No distinction is 
made between angio-neurotio oedema and giant urticaria. 

Treatment. — The general health must receive first attention, and i 
saline purge is indicated. Both arsenic and quinine have been advocate! 
It is advisable to avoid any particular protein in the food which is fotmj 
to excite attacks. When the attacks occur after a particular meal of th» 
day, a capsule containing 1 to 2 grains of peptone half an hour before th: 
meal appears to have an effect in temporarily desensitising the body ag ain ;; 
foreign protein. This, combined with 5 to 7i minims of tincture cf 
belladonna and 10 to 15 grains of calcium lactate after meals, has prevented 
recurrences in several cases. The former drug diminishes the vagal hyper- 
sensitiveneBs, and the latter increases the viscosity of the blood. One of the 
most useful forms of treatment for the relief of the paroxysm is a sub- 
cutaneous injection of 3 to 7 minims of liquor adrenalin® hydrochloridi. This 
excites the antagonistic action of the sympathetic. For the same reason half 
a grain of ephedrine orally administered may be tried. When the tongue is 
involved the patient should be given one or two of Armour’s suprarenal 
tablets to suck. Pituitary (posterior lobe) extract injections have also bees 
recommended. Bromide is often helpful as an additional measure when the 
symptoms are marked. In severe cases the intravenous injection of smi’J 
doses of peptone might be considered. Autohaemotherapy has proved 
decidedly useful in some cases. Vitamin K is also worthy of a trial. 

Intermittent Hydrarthrosis, which is described under “Diseases cf 
the Joints ” (p. 1381), presents some interesting affinities with the vasomotor 
neuroses, particularly in its association with angio-neurotic oedema. 


RAYNAUD’S DISEASE 

Definition. — “ Intermittent pallor or cyanosis of the extremities brought 
on by cold, with the skin a normal colour between attacks” constitute 
Raynaud’s phenomenon, which may occur however in conditions otlt-t 
than Raynaud’s disease. . f 

Avtiology. — The cause of this malady is unknown ; it almost exclusively 
affects young women, and symptoms may begin any time between adoles- 
cence and middle age. The diagnosis of Raynaud’s disease in a man is nearly 
always wrong. Jonathan Hutchinson preferred to speak of RaynauuJ 
phenomenon, regarding it not a3 an entity but as a syndrome occurring u 
many different conditions. As ho first suggested, a few cases are due to 
syphilis, congenital or acquired. It has occasionally been observed aftc* 
acute infections. . 

Pathology. — Lewis has shown that there is an abnormality of the digital 
arteries, which expresses itself in a hypersensitiveness of these ve.-sels to 
relatively low temperatures. It seems therefore that the fault lies primarily 
iu the vessel wall rather than iu the nerve supply to the muscle fibres. Ia 
advanced cases there i3 endarteritis, with partial occlusion of the lumen u 
the artery. 

Symptoms. — The patients complain of attacks of pallor, blueness e- 
numbness of the fingers, brought ou by contact of the hands with^anythi-e 
cold. Keeping the palms of the har.il 1 > in cold wat*-r (15° C.) for 15 minute 
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in a cool room (18® 0.) is usually sufficient to induce an attack. The body 
temperature is just as important, if not more so, than that of the hands in 
determining the onset of cyanosis. When such patients feel chilly in them- 
selves their hands go blue on the slightest provocation, e.g. when sitting in a 
draught ; when walking, cycling or driving a car in cold weather ; or when 
swimming. When the body is really warm it is impossible to induce an 
attack no matter how cold the hands are. Emotion also may bring on an 
attack. In this connection it is interesting that an injection of adrenaline 
may have a similar effect. The attacks vary from slight pallor of one finger- 
tip to cyanosis and numbness of all the fingers of both hands. The cyanosis 
begins as a light-bluish tint, and later becomes a deeper blue. • It always 
starts at the finger-tips, and spreads proximally to the base of the fingers 
and perhaps to the palm ; rarely, if ever, does it reach above the wrist. 
If the attack persists for long, a secondary waxy pallor replaces the cyanosis. 
The hands remain blue or pale until they are warmed. They feel cold to 
the observer’s touch. When the hands are warmed (40° C. for 3 minutes), 
or when the body temperature rises, the blueness begins to pass off, and 
irregular red blotches appear in its midst “like the spots on a plaice.” 
Some of these appear and fade away, but in the end they coalesce until the 
dorsum of the hand and the palm are fiery-red or scarlet. Gradually this 
redness spreads up each finger from base to tip. 

Throughout the period of cyanosis the patients complain of a “ tingling ” 
or of a “feeling of numbness ” in the fingers ; some of an “ uncomfortable 
sensation ” ; some of a “ slight pain ” ; severe- pain is unusual. When 
warmth is applied in any form — hot air in front of a fire, or by friction — the 
fingers quickly recover their normal colour. During this stage there are 
parsesthesise, “ pins and needles,” etc. In only a few patients is sweating 
of the hands a marked feature during attacks. Swelling of the fingers is 
rare. In a severe attack local pressure on a finger leaves an indentation 
which takes longer to disappear than when the circulation is normal. While 
the hands remain cold the radial pulses are of smaller volume and the veins 
less prominent than when warm. If a finger is accidentally cut when cold 
it does not bleed ; “ only a little dark blood oozes out.” If symptoms 
occur in the feet they are usually less severe than in the hands. Nutritional 
changes at the extremities are rare in true Raynaud’s disease. But in the 
later stages, when secondary arterial changes in the arterial walls have 
occurred, small areas of superficial necrosis at the finger-tips may be found, 
which leave small depressed tender scars. 

Diagnosis. — This has been considerably clarified by John Hunt. 
The first question to be answered is: Is the complaint “Raynaud’s 
phenomenon” 1 i.e. Is there intermittent cyanosis of the extremities, 
brought on by cold, with the skin a normal colour between attacks ? 
The following conditions with their vascular phenomena are eliminated 
by this simple definition, many of them because their symptoms are 
continuous and not intermittent: chilblains; frost-bite; acrocyanosis; 
erythrocyanosis ; clubbed fingers and cyanosis of the fingers and toes due 
to lesions of the heart and lungs ; enterogenous cyanosis ; incipient gangrene 
from arterial thrombosis (in advanced arteriosclerosis, thrombo-angiitis 
obliterans, or ergotism) ; arterial embolism ; diseases of the nervous system 
(neuritis, poliomyelitis, syringomyelia, pyramidal lesions, and hysterical 
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paralysis), cervical rib. If true Raynaud’s phenomenon is present this 
the other conditions in which this phenomenon occurs must be considered" 

(1) Hereditary cold fingers. — Many healthy young people find that their 
fingers go white and numb on exposure to cold. This is the co mm on^: 
cause of Raynaud’s phenomenon, and is local syncope in its simplest form. 
The onset is usually during childhood up to about the eighth year. Both 
sexes are affected, as are often members of the same family. These thrw 
points clearly differentiate the condition from Raynaud’s disease. 

(2) After local injury or infection of the hands or feel, and in workim 
using vibrating instruments — pneumatic chisels, hammers, riveters, road 
drills, etc. 

(3) Scleroderma. — This is diagnosed from Raynaud’s disease by the 
following points : The fingers soon become stiff, and the stretched shiny 
skin cannot be picked up from the underlying tissues. Nutritional changu 
in the finger-tips are frequent. It is not confined to the extremities, and is 
much more rapidly progressive, painful and depressing than Raynaud's 
disease. 

(4) Syphilitic Arteritis. — This may be diagnosed when Raynaud's 
phenomenon is associated with severe necrosis of the nose and ears, and 
when hsemoglobinuria is present. A blood Wassermann may be positive. 

(5) Ollier rare causes of Raynaud's phenomenon. — Erythnemia is one. 

Treatment. — Cold in any form should be avoided. The temperature 

of the body as a whole is almost more important than that of the hands 
and feet, and warm clothing is essential. The temperature of a living-room 
should be about 20° C. (68° F.). Cold water should be banned, and gardening 
in cold weather left to others. Gloves should be loose and long, overlapping 
the coat-sleeves. For people who work with their fingers, mittens are 
invaluable. A muff, a small hot-water bottle, or an electric heater in a 
handbag or pocket may be recommended. Cracks at the ends of the fingers 
may be covered with a collodion preparation, or with narrow strips of elastic 
adhesive plaster. The skin of the fingers may be kept soft by applying 
liquid paraffin. Care should be taken to avoid minor injuries to the fingers, 
and when these occur they should be treated at once. Boots or shoes should 
be of stout construction, allowing plenty of room for the toes, and stockings 
or socks should be thick and soft ; two thin socks often keep a foot warmer 
than one thick one. Tight suspenders should be avoided. Bedsocks and 
hot-water bottles are helpful at night. 

The number of drugs that have been recommended to relieve symptoms 
indicates how few are really valuable. Thyroid, calcium lactate or 
gluconate, potassium iodide, and belladonna are perhaps the favounUi. 
In some patients physical therapy is needed to give relief : postural exercise* ; 
radiant heat, taking special care to avoid burns ; contrast baths ; inter- 
mittent venous occlusion by alternating positive and negative pressures , 
and galvanic baths. Sympathectomy is indicated when the attacks or 
cyanosis are causing definite distress or recur so frequently as to interfere 
with work, and when temperature tests suggest that there is a considerate 
degree of vasomotor tone. The immediate results of the operation an. 
excellent ; but after some months, perhaps two years or more, sugu. 
symptoms may return. Iu spite of this disappointment the great majority 
of patients insist, even several years after the operation, that their haceJ 
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are better than they were before it. The relief of major symptoms is due 
to removing from the vessels the burden of their normal vasomotor tone. 
The local fault in the vessels remains untouched, for on this the operation 
has no effect. 


ACROPARESTHESIA 

Definition. — A vasomotor neurosis, characterised by parsesthesise of 
the hands, especially affecting the finger-tips. 

Etiology. — The condition is usually observed in women, especially at the 
climacteric. It rarely occurs before the age of 30. It is frequently associ- 
ated with a neuropathic diathesis and a lowered vitality due to any cause. 
General causes include inanition, ansemia and pregnancy. Local causes are 
exposure to cold, particularly cold water, or to alternate hot and cold water 
as experienced by washerwomen. 

Symptoms. — The onset is insidious and the symptoms are almost 
entirely subjective. The affection is often limited to one hand or certain 
fingers, the toes rarely being affected. The patient complains of numbness, 
tingling, formication of the fingers or tenderness of the finger-tips. There 
may be slight loss of sensibility in the finger-tips and occasionally evident 
pallor. 

Diagnosis. — The condition is readily distinguished from Raynaud’s 
disease by the absence of local asphyxia. It is important to exclude any 
affections of the spinal cord, such as tabes dorsalis. 

Prognosis. — The complaint tends to be continuous and persistent. The 
outlook regarding recovery is not good, unless the condition is due to a 
recognisable and removable cause. There are, however, no complications. 

Treatment. — This is directed to the removal of the cause, and improve- 
ment of the general health and of the local circulation. Sodium salicylate 
and bromides are often helpful, and radiant heat and massage are of 
value. 


ERYTHROMELALGIA 

Definition. — A rare condition characterised by pain, redness and swelling 
of the toes and feet, and less often of the hands. 

.Etiology. — Little is known of the aetiology of the disease. Men are more 
often affected than women. The condition may occur in the course of 
a disease of the central nervous system, such as hemiplegia, digpaq A 0 f 
the cauda equina, and disseminate sclerosis. The swelling and pain are 
aggravated by standing and by warmth. 

Pathology. — Disease of the peripheral arteries — a chronic endarteritis — 
has been described in three cases by Batty Shaw. Changes in the peripheral 
nerves have been held responsible, and Weir Mitchell found marked degenera- 
tion of the fine nerve branches in one case. Others regard the malady as an 
angio-neurosis, allied to acroparsesthesia and Raynaud’s disease. Lewis 
prefers to regard erythromelalgia as a special instance of a condition he 
designates as erythralgia, which he maintains has nothing to do with 
abnormality of the vasomotor system, but always results from a local process. 
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There is a release into the skin of an unknown substance not histamine whic v 
lowers the threshold of the pain nerve endings. 

Symptoms.— The first case wub described by Weir Mitchell, and was tht 
of a sailor, aged 40, whose first complaint, following an African fever, was oi 
“ dull, heavy pains at first in the left, and soon after in the right foot.* TL<.:« 
was no swelling at first. When at rest he was comfortable, and the fee: 
were not painful ; after walking the feet were swollen. They scarcely pitted 
on pressure, but were purple witb congestion ; the veins were everywhere 
singularly enlarged, and the arteries were throbbing visibly. The whole foe: 
was said to be aching and burning, but above the ankle there was neither 
swelling, pain . . . nor flushing.” 

Pain is generally the first symptom, soon followed by redness and swelling 
most marked in the terminal phalanges of the toes or fingers. The pains 
generally severe ; at first it occurs only in the evening, but later it become 
chronic or remittent and may be agonising. The redness may increase to 
cyanosis. The swelling is more marked in the latter part of the day, and is 
aggravated by standing, walking, dependence of the limb and by heat. 
These symptoms are relieved by cold and recumbency. Hyperidrosis of the 
affected part is not uncommon. The condition may be complicated by 
general weakness, vertigo, headache, palpitations and tachycardia. Its 
complication with erythraemia has been described. Pellagra has been mis- 
taken for erythromelalgia. 

Prognosis. — The complaint is intractable, and tends to persist, with 
exacerbations and remissions, for many years. 

Treatment. — The affected part should be elevated and immobiliz'd. 
Paradism and cold have been recommended. Analgesics are required for the 
relief of pain, which may even necessitate amputation (Shaw). Sympathec- 
tomy is contra-indicated and should never be performed for this condition. 


EKYTHROCYANOSIS 

This condition occurs, as its full name, Erythrocyanosis Crurum Puellarun 
Erigida, implies, chiefly in the legs of young women. The feet and legs are 
cold, and the back of the leg and ankle is swollen and blue, especially at t-e 
insertion of the tendo Achiflis. Chilblains are often present, and ulceratioa 
may occur where the swelling is most severe. The condition is due to vascular 
spasm, in which the modern fashion of inadequately protected extienutfci 
is presumably a factor. Treatment includes warmer stockings, with £1 -* 
ones outside to gratify the usual desire for appearance, and the loosening t j 
all tight bands above and below the knee. Exercises, such as walking ana 
skipping, with local massage should be ordered, and elevation of the 
may give some relief. Calcium gluconate, vitamin D and small doses of thyr?-^ 
have been advocated, and daily subcutaneous injections of acetyl cLoum 
bromide, beginning with c.c. and gradually increased to 1 c.c., have gi* 1 -* 
good results. After a fortnight the injections may be administered * C{J . 
quently, and at the end of six weeks discontinued. Bilateral lumbar gangly- 
ectomy has been recommended, but should not be considered unless tboro-e- 
medical treatment fails. It may improve the colour of the skin and proico- 4 
healing of any ulcers, but it docs not diminish the swelling. 
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CAUSALGIA 

This is a form of neuralgia usually following injuries in the neighbourhood 
of certain nerves, particularly the median and sciatic. It is probably due to 
irritation of the peri-arterial sympathetic fibres. On account of the burning 
character of the pain, Stopford has suggested the name thermalgia. The 
malady is fully described under lesions of the median nerve. 


MILROY’S DISEASE 

Synonym. — Chronic Hereditary (Edema of the Legs. 

Definition. — In 1892, Milroy described a persistent cedema of the legs, 
occurring in the absence of any of the known causes of oedema, affecting 
members of the same family in successive generations. 

^Etiology. — The disease has occurred in six generations of the same family, 
but the percentage of incidence in the families has varied greatly. It is apt 
to appear in neurotic families. Both sexes are affected about equally, and 
the cedema may either appear soon after birth, or its onset may be delayed 
till puberty or even till adult life. Thirty-five years after his original descrip- 
tion, Milroy found that the disease ■was tending to die out in the family in 
which he first observed it. 

Pathology. — Nothing is known of the pathology of the condition. There 
is no evidence of venous or lymphatic obstruction. 

Symptoms. — Only the legs are affected, and these to a variable extent. 
Thus the swelling may be limited to the ankles ; it usually does .not extend 
beyond the knees, but may reach the thighs in long-standing cases. It never 
extends above Poupart’a ligament. Gradually the affected part becomes 
hard and brawny. The Bwehmg increases in the standing posture, and, once 
established, it is permanent. There is no pain or redness, the veins are not 
enlarged, and the general health is not affected. 

In some cases there are acute attacks accompanied by fever and pain. 
During this phase the condition resembles eiythromelalgia. 

Diagnosis. — This is made on the familial incidence, and the absence of 
all other recognised causes of cedema. A group of cases in which there is 
swelling of the feet, ankles and legs without albuminuria or discoverable 
organic disease to account for the swelling, has recently been recognised by 
Osman. The patients the writers have seen have been women in the thir d 
decade. The swelling is pale, brawny, and does not pit on pressure. This 
type may respond to rest in bed and intensive alkali therapy. 

Prognosis. — The affection does not tend to shorten life. 

Treatment.— The affected parts should always be kept bandaged with 
crepe, as by this means the swelling can be kept under control, and the patient 
remains able to lead an active life j but if such measures be not em ployed 
the cedema gradually extends. Acute attacks may require opium internally 
and evaporating lotions locally, 

W. Langdon-Brown. 
Geopprey Evans. 
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DISEASES OF THE RESPIRATORY SYSTEM 

DISEASES OF THE NOSE 

ACUTE CATARRHAL RHINITIS 
See The Common Cold, p. 143 


EPISTAXIS 

.Etiology. — The causes of epistaxis may be classified as follows : 

Local causes. — Traumatism, including blows on the nose, fracture of tLs 
base of the skull, surgical operations and foreign bodies; the small septal cro-ics 
of rhinitis sicca, which is the commonest of all causes ; malignant disease ; 
angio -fibroma, or “ bleeding polypus,” of the septum ; multiple telangiec- 
tasis, a curious hereditary affection characterised by numerous minute dilu- 
tions of the capillaries on the face and mucous membranes of the nose, mor.!i 
and throat ; the general congestion caused by adenoids ; and syphilis, lupcs 
and the rarer granulomata, though in these the bleeding is usually aa 
insignificant symptom. 

General causes. — High blood pressure, as in arterial disease, chroa:: 
nephritis, cirrhosis of the liver, violent exertion, extremes of heat and co!J, 
congestion at the menstrual period or “ vicarious menstruation ” ; venoa 
congestion, as in mitral stenosis, tumours in the thorax or root of the neck 
emphysema, bronchitis and whooping-cough ; toxic blood conditions, a 
pernicious anaemia, leukaemia, purpura, scurvy, and all the acute infectioa 
fevers, especially in the prodromal stage. To these may be added rarefact::a 
of the air, as in aeroplane ascents and mountaineering, and poisoning by sons 
drugs, especially salicylates and quinine. 

The source of the bleeding is, in the large majority of cases, in a regies 
called Little’s or Kiesselbach’s area, situated on the front and lower part c. 
the septum just beyond the vestibule. 

Treatment. — Epistaxis, of sufficient severity to call for the attention c. 
the doctor, should always be treated, though it is of comparatively ht-j 
importance in healthy young people ; in older patients with high hoc- 
pressure the loss of blood may be beneficial, but the occurrence is so distrewi~ 
and alarming to the patient that other means to lower the pressure sbon-t 
be adopted. . 

The source of the bleeding is usually so far forward that a pledget of 
introduced for lea 3 than an inch into the nans, and held by compressing t*-- 

mi 
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nostril, will generally control it temporarily. To arrest it and prevent 
recurrence the bleeding spot must be found, started if necessary with a probe, 
controlled by application of cocaine and adrenaline on a plug of wool, and 
sealed by the galvano-cautery at dull-red heat. The use of an emollient 
ointment during the separation of the scab is advisable. In obstinate cases 
the bleeding may recur horn another spot or from the opposite naris, when 
the treatment must be repeated. As in other forms of htemorrhage, a rapid 
excited heart’s action, associated with restlessness and fright, is often present, 
and an injection of morphine is of great value. Calcium lactate is often 
recommended and may be given in 20-grain doses three times a day for 2 or 
3 days ; or colloidal calcium may be injected subcutaneously. If the bleeding 
is from the usual situation, formal plugging of the nose is seldom called for ; 
but sometimes the bleeding proceeds from farther back in the nose, or is so 
profuse that its situation cannot at Erst be determined. In such cases the 
naris should be evenly packed with ribbon-gauze introduced on forceps under 
inspection. The older method of plugging the posterior nares is seldom 
required, and carries the risk of causing otitis media. Nasal plugs quickly 
become septic, and should ordinarily be removed in 24 hours ; but they may 
be kept sweet for several days, should it be necessary to retain them, by 
moistening them frequently with peroxide of hydrogen. 


PAROXYSMAL OR VASOMOTOR RHINORRHCEA 

Synonym. — Allergic Rhinitis. 

^Etiology. — This is among the commonest and most obvious mani- 
festations of allergy. As in other examples of this condition, the patient is 
susceptible to very minute doses of some substance, usually a protein, to 
which he is sensitised but to which normal people are completely immune. 
The substances which may cause allergic Bymptoms are numerous and diverse, 
and enter the body by various routes : 

A. By inhalation : 1. Vegetable particles : the pollen of certain plants, 
especially grasses ; powdered orris-root, often a component of toilet powders ; 
the spores of some fungi ; and even the scent of such flowers as roses, though 
here association probably has a psychic effect. 2. Animal emanations: 
the dandruff of animals, horses, cats, dogs and others ; the feathers of poultry, 
which have their chief opportunity of acting when used to fill pillows and 
mattresses. 3. House dust, which may contain any of the above substances. 

B. By ingestion : Numerous common and uncommon articles of diet, 
such as eggs, strawberries and fish, especially shell-fish, may produce allergic 
sensitisation •, the rhinorrhcea and skin-eruptions caused by the iodides and 
some other drugs may be of this nature. 

0. Prom a focus of infection, most often from disease of the paranasal 
sinuses. 

The affection is distinctly hereditary and is often associated, either 
in the patient or his relations, with such other symptoms of allergy as asthma, 
urticaria, angio-neurotic oedema or chilblains. It usually shows itself in 
early adolescence and tends to improve with advancing age. Males and 
females are equally affected. It is most frequent among the cultivated 



1116 DISEASES OF THE RESPIRATORY SYSTEM 

classes. _ A mental shock is sometimes the starting-point of the attach acl 
a psychic influence is often apparent. 

Symptoms. — The nasal mucosa is much swollen and either red or, eo.-j 
often, pale and waterlogged. Fits of sneezing are associated with profuse 
watery discharge, irritation of the nasal and conjunctival mucous membrar? 
and often much depression and prostration. The symptoms are usmHr 
worse in the morning, in overheated rooms, or on going out into the cold air. 
The rapidity -with which the symptoms come and go is sufficient to distin^uba 
them from the ordinary coryza. 

Sensitisation to pollen is the commonest variety of allergic rhinitis, and u 
known as “ hay-fever ” ; it is seasonal and, when caused by the pollen c? 
grasses, the attacks begin about the end of May and end in August, ar.«l 
those due to heather continue a few weeks longer. 

Treatment. — The determining factors, which should receive attention, 
are heightened irritability of the nervous system, occasionally some intrama! 
abnormality which increases the sensitiveness, and the specific irritant. 
Nervine tonics, strychnine, arsenic and valerian, are indicated, and attention 
to the general health. Hay-fever patients are better in a locality as free as 
possible from pollen ; some remain comparatively well at the seaside others 
only on board ship, while some have to spend the best days of the year in a 
darkened room. Occasionally great benefit results from the removal of some 
nasal abnormality, a polypus or a sharp spur impinging on the turbinal, bn: 
the result of operative treatment is uncertain. In most cases the nares ate 
normal, and in many of these a light cauterisation of the most sensitive nreaj 
is very helpful ; the sites usually chosen are on the upper anterior part of tie 
septum, and on the anterior part of the inferior turbinal. Ionisation of the 
nasal mucosa with sulphate of zinc is also employed. True hay-fever patieati 
may have their susceptibility to pollen lessened by inoculation with dilute 
extract of pollen ; the use of these extracts gives excellent results in a pro- 
portion of cases, and attempts are being made with varying success to u.-: 
susceptibility to, and to immunise against, other proteid poisons. The 
conjunctivitis often needs attention ; a simple lotion may be used with a:» 
eye-bath or as drops : acidiborici grs. 4, zinci sulph. gr. 4, aquain dest. to 
fl. oz. 1 ; one drop of adrenaline, 1 in 1000, also gives great though transient 
relief. Dark glasses, too, are very helpful. 


ACCESSORY-SINUS SUPPURATION 

^Etiology. — In the large majority of cases infection reaches the accessory 
sinuses from the nasal cavity, and may result from a simple coryza or front 
one of the acute infectious fevers. Influenza is especially liable to product- 
disease of the sinuses, which may also be caused by measles, scarlet fever, 
erysipelas, enteric, pneumonia or small-pox. In addition, antral suppura- 
tion is caused by iufection from the teetb, particularly the second bicuip- 1 * 
and first two molars, whose sockets are in closest proximity to the antra 
floor. The discharge from one sinus readily outers and infects auotaer, 
so that disease of several cavities often coexists. _ . . 

Symptoms and Diagnosis. — If the ostium of a suppurating nnus <• 
occluded the pus is secreted under pr«\v*ure, and the local symptoms «re 
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severe, whereas if the secretion can escape freely there may be no symptoms 
except discharge. The former class of case has been called closed and the 
latter “ open ” empyema. The difference between the two is, however, only 
relative, and many cases are alternating, the severe symptoms being relieved 
by periodical discharge. As the pressure of the pus in the cavity depends on 
the rapidity of its secretion, and the degree of occlusion of the ostium by in- 
flammatory swelling, it follows that the closed and open cases correspond 
generally to acute and chronic suppuration ; acute suppuration is usually 
fairly obvious, but some chronic cases with scanty secretion are only to be 
detected after very careful examination and may be for long the undiscovered 
cause of post-nasal catarrh, pharyngitis or chronic toxaemia. 

The symptoms, then, are pain, tenderness and discharge, together with 
the secondary effects of the suppuration. Pain is often severe in acute cases, 
and in chronic suppuration there may be considerable neuralgic pain. Pain 
of an intermittent character, relieved by a sudden gush of discharge from the 
nose, is highl y characteristic of sinus disease, as also i3 a peculiar periodicity, 
for it tends to begin regularly at the same time every morning and to get 
better during the afternoon. Tenderness can usually be elicited in frontal 
empyema by percussion over the anterior wall, and especially by pressing 
upwards against the floor of the cavity ; it is less marked in antral disease, 
in the canine fossa. Discharge into the nose is the most important, and 
often the only, symptom. A localised stream of pus in the nose, which 
reappears after removal, is, in the absence of a foreign body, conclusive 
evidence of suppuration in an accessory sinus. The differentiation of the 
affected sinus is made by following the pus to its source with a probe and, in 
the case of the antrum, by tapping with a trocar and cannula. The antrum, 
frontal and anterior ethmoidal cells open into the middle meatus, and the 
posterior ethmoidal and sphenoidal into the superior meatus. Further 
assistance is afforded by transillumination and skiagraphy. Fetor, both 
subjective and objective, is often present, and a serious degree of anaemia 
and ill-health frequently results. 

Complications. — These include pharyngitis, laryngitis, bronchitis, and 
otitis media ; the swallowed pus causes various forms of gastric and intestinal 
disorder, including appendicitis. Acute septicaemia, and pyaemia are rare, 
but symptoms of chronic poisoning are common, and include anaemia, arthritis, 
fibrositis, and even mental aberrations. A very important series of com- 
plications results from extension of the inflammation to surrounding parts : 
orbital abscess or cellulitis, osteo-myelitis of the frontal bone, cerebral abscess, 
thrombosis of the cavernous sinus, paralysis of the oculo-motor nerves and, 
from the sphenoidal sinus, papillcedema and optic atrophy. 

Treatment. — This, in acute cases, consists in rest in bed, hot fomen- 
tations to the affected part, aperients, a light diet, and a few doses of 
aspirin. Inhalations of mentholised steam at frequent intervals are of value, 
and may be prepared by adding 10 drops of 25 per cent, solution of menthol 
in spirit to a pint of steaming water in an inhaler. In recent cases of antral 
suppuration, the cavity should be tapped with trocar and cannula and 
washed out with a warm Baline lotion ; this should be repeated daily or every 
two or three days, according to the severity of the disease, and will effect a 
cure in a large proportion of oases in an early stage. • Frontal sinusitis has a 
greater tendency to spontaneous cure ; the anterior end of the middle turbinal 
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may be amputated and occasionally a cannula can be passed and the cavi* 
washed out. Cases which fail to recover under such treatment, and tho=e 
chronic suppuration, must be submitted to operation. 


SYPHILIS 

CONGENITAL SYPHILIS 

The early form appears at any time within 3 months after birth, inm!lt j 
within the first few weeks. The symptoms, frequently called “ the snuffle, 5 ' i 
are those of nasal discharge and obstruction ; the former may be thin at'j 1 
ichorous, or purulent and bloodstained, and is often associated with cracb ' 
and excoriations about the nostrils, upper lip and angles of the mouth ; tit i 
obstruction may cause attacks of choking and frequently prevents the bitr 
from taking the breast, and so produces wasting and malnutrition. Thu's ’’ 
symptoms are not pathognomonic of syphilis, but may also be caused It 
catarrhal and purulent rhinitis, therefore the diagnosis must be establish'd 
by the concomitant lesions. 

The late form appears usually about the period of puberty, but may ccr.: 
at any time after the age of about 5 years. It is characterised by a slo* 
destructive gummatous infiltration and ulceration, and the symptoms at 
those of nasal catarrh and obstruction, frequently with fetor and crusting; 
this chronic rhinitis destroys the ciliated epithelium, and may thus csf-t i 
true atrophic rhinitis which persists after the syphilis has become quitr.cent 
or cured. Congenital syphilis is apt to produce a very characteristic “ sacL.V 
back ” flattening of the bridge of the nose. 


Acquired Syphilis 

Primary chancre is very rarely seen on the ala of the nose, and is accom- 
panied by bubo of the submaxillary and pre-auricular glands, and by mix: 
induration and swelling. 

Secondary syphilis does not produce noticeable symptoms in the nca ; 
there may be rhinorrhcea and obstruction associated with kypermmia ef 
the mucosa. _ j 

Tertiary syphilis occurs usually in the form of a diffuse gummato’.i j 
infiltration and ulceration, which may proceed to necrosis of any of the boar ! 
or cartilaginous walls of the nose ; there is profuse purulent discharge, oiw ; 
bloodstained, which tends to dry into greenish-black crusts, the odour c. J 
which is extremely offensive. A localised gumma may occur on tho septuc. j 
where it forms a smooth round swelling projecting into both nostrils nbicJ. j 
by its contraction after healing, produces a steep depression of the brn.^ 
just below the nasal bones. Syphilitic ulceration sometimes attacks t-| 
external parts of the nose, causing perforation of the ala, or destruction of t-.e 
columella with a characteristic depression of the nasal tip. 

Diagnosis. — This seldom presents much difficulty ; the form with crust- 
ing and ozama imitates atrophic rhinitis, but in the latter there u Ben- 
necrosis or decided ulceration— indeed intranasal necrosis may be consider^ 
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LUPUS AND TUBERCULOSIS 

pathognomonic of syphilis. A septal gumma has an appearance .identical 
with that of a hsematoma, but without the sudden onset and history of 
traumatism. Syphilitic perforations nearly always involve the bone, whereas 
those due to rhinitis sicca or lupus never do. Some cases .of diffuse in- 
filtration resemble lupus ; but in the latter there is no necrosis or offensive 
odour, the characteristic nodules are usually to be seen at the edges of the 
lesion and other patches of lupus may be found on the skin or in the fauces. 
The chief difficulty of diagnosis lies between severe syphilitic infiltration and 
malignant disease, but it can usually be determined by the clinical appear- 
ance, especially by the characteristic edge of the syphilitic ulcer, by the 
examination of an excised portion, by the Wassermann reaction, and by the 
results of anti-syphilitic treatment. 

Treatment. — General treatment must be very prompt and energetic 
to prevent irremediable deformity, and should ordinarily be begun with the 
injection of arsphenamine or of one of its congeners. Of local treatment, the 
lesions should be kept clean by frequent syringing with a saline lotion, to 
which Lysol, sanitas or listerine may be added when the odour is offensive ; 
any necrosed bone must be removed as soon as it is loose. 


LUPUS AND TUBERCULOSIS 

./Etiology. — With the exception of the rare occurrence of tuberculous 
ulceration as a terminal infection in advanced phthisis, the lesions produced 
in the nose by lupus and by tuberculosis are indistinguishable ; it appears 
that the tubercle bacillus finds in the nasal mucosa a medium unsuitable 
for its development, its virulence is diminished, and it can only produce 
the modified lesions known as lupus. It is possible, also, that this modifica- 
tion of the bacillus by sojourn in the nose is the ordinary cause of lupus ; 
at any rate it is frequently primary in the nares, whence it spreads to the 
fauces and larynx and on to the face and hands. The disease begins most 
often between the ages of 15 and 30, is twice as common in females 
as in males, and is usually seen in badly nourished people of the poorer 
classes. 

Symptoms. — The 'early lesions are found on the antero-inferior part of the 
septum, the nasal floor and the front end of the inferior turbinal, within 
reach of the finger-nail, which probably conveys the infection. The char- 
acteristic “ apple-jelly ” nodules are seen, with or without ulceration, the 
latter with rounded slightly raised margins, and tending to spread in some 
directions and cicatrise in others. The lesions are covered by small adherent 
scabs, and perforation of the septal cartilage is common. The al® often 
become involved with destruction of the margin or with perforation, and 
the nostrils majr be much narrowed and deformed by scarring, while the 
lachrymal duct is frequently involved. The progress of the disease is ex- 
tremely slow and may continue over many years. The subjective symptoms 
are nasal obstruction with a slight sticky discharge. 

Diagnosis. — The nares should be examined m all cases of cutaneous 
lupus, for, if the disease remain unhealed in the nose, relapses will continually 
occur. In the majority of cases of nasal lupus the diagnosis is cle ar e d up 
by the presence of lesions or scars on the face, fauces or larynx. The diffi- 
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culties o £ diagnosis are from rhinitis sicca with perforation, and from syphil > 
The typical brownish nodules are pathognomonic and can always be found It 
careful examination when the lesions are progressing; they can be uu ! * 
more conspicuous by blanching the mucosa with adrenaline. The scablirr 
of rhinitis sicca quickly cleurs up under simple emollient treatment, twiiii 
the lesions of syphilis are more rapidly progressive and tend to Luvolvi 
bone. 

Treatment. — The affected areas are defined by the application ci 
adrenaline and thoroughly and carefully scraped away with a sharp spoon, i 
general anaesthetic being employed if the lesions are extensive ; small lcnorj 
and recurrences are destroyed with the galvano-cautery. Nascent iodine 
by Pfannenstiel’s method may be employed ; sodium iodide is given in 7-grain 
doses six times a day, while the nose is packed with gauze kept moist with 
peroxide of hydrogen, 10 volume strength, with 5 per cent, of acetic acil 
added ; when a marked reaction has been obtained this solution should 
be diluted to half its strength, the iodide being continued nB before; 
the treatment may have to be persisted in for several months. Treatmeut b> 
radium is sometimes successful, but tuberculin has not established its vales 
in this affection. 

Of general treatment, arsenic in full dose3, fresh air, cod-liver oil and 
fattening foods are of value. Lupus does not Bhow the same tendency to 
spontaneous cure in the nose as in the larynx ; it is easy to obtain impress- 
ment, but complete cure is difficult. 


DISEASES OF THE NASO-PHARYNX 

ADENOIDS 

AEtiology. — By this term is implied a chronic enlargement of the lymphiwl 
tissue of the naso-pharynx, the “ pharyngeal tonsil.” This is normauv 
present in childhood and disappears by the age of 20 or thereabouts, but u 
chronically enlarged may remain up to any ago. The precise stags at which 
the enlargement becomes pathological can only bo determined by the symp- 
toms which it produces ; these usually become manifest between tho 
of 3 and 8, but occasionally show themselves at or soon after birth. The 
incidence of adenoids is universal, but they are most common in damp 
temperate climates, and chronic or recurrent nusal catarrh is tho principal 
factor in the causation ; the infectious fovers, particularly measles, scara: 
fever, and diphtheria, are also a frequent cause of the hypertrophy. 

Pathology. — The adenoid, as it should really be called, or enlarged pliar) 1 )* 
geal tonsil, is a mass of lymphoid tissue of definite anatomical shape ; it ^ 
thickest above and tapers away below, and presents a series of ridges w, ' £ 
radiate from below upwards and slightly outwards. In older patients t 4 
mass is firmer and more fibrous, and tho ridges are often adherent in 
leaving deep clefts and furrows in which secretion can collect and. dccoiujjcii. 

Symptoms. — The symptoms of adenoids are many' and various, an n* 
elude those duo to uasal obstruction, those caused by infection and by 
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extension of inflammation, and reflex processes attributable to irritation and 
lowered vitality. In infants the nasal obstruction interferes with sucking 
and a serious degree of malnutrition will result unless the baby be carefully 
spoon-fed. Older children snore at night, breathe heavily m the day, and 
either bolt their food or eat very slowly owing to the necessity of breathing 
through the mouth. Owing to lack of oxygen the patients sleep restlessly, 
wake unrefreshed and often suffer from a peculiar inability to concentrate 
the attention sometimes called “ aprosexia.” Persistent nasal obstruction 
during the period of growth mechanically produces permanent deformities 
of the jaws and face which narrow the nasal passages, prevent the mouth 
from closing naturally and thus perpetuate mouth-breathing. When the 
mouth is habitually held open, the alee nasi are pulled downwards with 
the cheeks, become narrow and slit-like and fall in like valves with each 
inspiration ; this “ alar collapse ” is an important cause of obstruction in 
neglected cases of adenoids. The palate is narrow and highly arched ; the 
dental arch is narrow and Y-shaped, so that the upper incisors, crowded 
and prominent, look outwards rather than forwards, and are not covered 
by the short upper lip ; the lower jaw retains its infantile obtuse angle, and 
the lower incisors lie behind the upper ; the chin is receding and, in the 
worst cases, when the molar teeth come into contact on biting, the incisors 
cannot meet. Only a proportion of cases of adenoids show these deformities, 
and there is, indeed, considerable uncertainty as to the importance of adenoids 
in their aetiology ; undue softness of the bones, such as occurs in rickets, is 
doubtless an additional factor, and also in the causation of the malformations 
of the chest which result from the obstruction to the entry of air. The long 


narrow unexpanded chest with acute costal angle and prominent scapulae 
is the commonest deformity. Harrison’s sulcus, a transverse depression 
corresponding to the attachment of the diaphragm ; pigeon-breast, a pro- 
minent sternum with depressed costal cartilages ; and funnel-breast, a 
sharp depression at the lower end of the sternum, are also encountered. 

Various infective processes result from the spread of inflammation and, 
if the naso-pharynx be large, are not necessarily associated with nasal ob- 
struction. The terribly common catarrhal and suppurative affections of 
the ear in ’children are, in an overwhelming majority of cases, the result of 
adenoids. Blepharitis and phlyctenular conjunctivitis are also associated 
with adenoid vegetations. Feverish attacks, often with tender enlargement 
of the cervical glands, are caused by infection of the pharyngeal and faucial 
tonsils, and tuberculous disease of the glands is usually due to passage of the 
bacilli through these portals ; in such cases the tonsils and adenoids may 
remain unaffected or may themselves show tubercles under the microscope. 
Chronic or recurrent bronchitis frequently results from the infection spreading 
to the lower air-passages. The mucus secreted by the adenoids is swallowed 
in large quantities, and produces derangements of stomach and intestines 
with failure of growth and general health. Finally, mouth-breathing pre- 
disposes to dental caries. The irritation of these vegetations, and their 
effect on respiration and the general health, account for numerous reflex 
and nervous disturbances, such as cough, spasmodic laryngitis and laryngismus 
stridulus ; more, remote conditions, asthma, stammering, night terrors and 
nocturnal enuresis, are sometimes ascribed to adenoids, but are by no means 
always to be cured by their removal. 

36 



1122 DISEASES OF THE RESPIRATORY SYSTEM 

Diagnosis.— In the majority of tractable children a view of the nai> 
pharynx can with patience be obtained with a good light and a very 
rhinoscopic mirror, when the upper part of the septum and the concavity 
above it are seen to be occupied by an irregular convex mas 3 . Where this a 
impossible a rapid digital examination may be required ; this is extremely 
unpleasant to the little patient, and may be postponed, in those cases where 
the tonsils require removal, until the child is anassthetised. Similarly, ia 
very frightened, intractable children, if the symptoms point strongly to 
adenoids it is wiser to give an anaesthetic for examination, being prepare! 
to remove the vegetations if present. In the mongolian type of idiocy the 
tongue is large and the mouth persistently open, and in microcephaly the 
extremely undeveloped naso-pharynx causes nasal obstruction ; ca-u 
of both these types of maldevelopment are often brought to the doctor 
in the hope that removal of their adenoids will cure their “ backwardness," 
and care should be taken not to fall into the error of performing a useless 
operation, though if a well-marked adenoid be present it should be removed 
under a guarded prognosis. On the other hand, adenoids can be present 
and produce serious secondary effects without causing nasal obstruction cr 
any appearance of the typical “ adenoid facies.” 

Treatment. — The normal naso-pharyngeal tonsil becomes swollen durinj 
a coryza, and such temporary swelling should not be diagnosed as “ adenoids," 
by which term chronic hypertrophy is understood, and doe3 not call for 
removal provided that it subsides promptly, does not frequently recur, ani 
is not associated with otitis media or other important complications, h 
such cases, and when the only symptom is a mild catarrh, the regular 
of a simple warm saline lotion with a rubber ball-syringe will often effect 
a cure ; in children below the age of 5 or 6 syringing is apt to be difficult 
and the lotion may be used in a spray, while in infants it is best to drop it into 
the nostrils from a small pipette like the filler of a fountain-pen. Thu treat- 
ment should be combined with open air — if possible a change to the seaside 
or a bracing country district — cod-liver oil, iodide of iron, or arsenic. Breath- 
ing exercises are of great value in these slight catarrhal cases, but only do 
harm where there is marked obstruction. 

When the enlargement frequently recurs or has gone on to chronic hyper- 
trophy, operative removal is the only treatment, and this is especially called 
for when any aural symptoms supervene, or when cervical adenitis is present- 
After operation the general treatment referred to above is valuable, hut the 
nose should on no account be syringed until healing is complete, as this 
encourages aural complications. If the alaj nasi are collapsing, or the chejt 
narrow, breathing exercises are of use, but healthy open-air occupations are 
more useful still. In patients in their teens, or upwards, turbinal hypertrophy 
has not infrequently resulted ; the surgeon should be prepared to snare o:t 
enlarged posterior ends of the inferior turbinals at the time of the operation, 
and intranasal cauterisation may be required later. 
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DISEASES OF THE LARYNX 

ACOTE CATARRHAL LARYNGITIS 

./Etiology. — The affection ordinarily occurs as part of a coryza, or cold, 
the inflammation spreading downwards from the nose or naso-pharynx. _ It 
is nlfln caused by over-use of the voice, especially with faulty voice-production, 
and frequently a slight catarrh is made worse by using the voice during a 
cold. It occurs in many infectious fevers, e.g. influenza, measles* scarlet 
fever, typhoid and small-pox, and it is occasionally a result of traumatism, 
instrumentation, or the inhalation of irritating fumes in chemical works or 
of the gases used in warfare. Predisposing causes are chiefly those factors 
which favour attacks of coryza, such as nasal obstruction or discharge, 
sedentary occupations and overheated rooms ; apart from local tuberculous 
lesions, consumptives are very subject to laryngeal catarrh. 

Symptoms. — The symptoms consist of hoarseness or aphonia, local 
discomfort varying from dryness or tickling to a burning sensation or actual 
pain, and irritable cough. There is little expectoration, unless the trachea 
and bronchi are involved. At the onset there may be slight feverishness 
and malaise. The degree of hoarseness is by no means proportionate to the 
objective appearances; the voice may be quite good in cases of decided 
hyperaamia, and may be completely lost when little abnormal is to be seen. 
This depends largely on the neuro-muscular tone; a muscular man will 
retain a strong voice with a degree of inflammation which would render a 
weakly woman completely aphonic — indeed Borne women lose the voice with 
every slight cold, so that it becomes difficult to differentiate between laryngeal 
catarrh and “ functional aphonia.” On the other hand, in Borne voice-users 
redness of the cords appears to be the normal condition and causes no inter- 
ference with function. This variable effect on the voice is to be observed in 
all forms of laryngeal disease. In children, acute laryngitis is a serious 
affection. They show a far greater tendency to oedema and to Bpasm and, 
as the glottis is not only absolutely but relatively smaller than in adults, a 
dangerous dyspnoea may ensue with great rapidity. The larynx is reddened, 
and this is most obvious on the parts usually pale — the epiglottis and vocal 
cords, the vessels on the former being unduly prominent. The cords may be 
red, pink, yellowish, or merely have lost their bright pearly lustre. A small 
amount of mucous secretion is generally present, but no large accumulations 
or strings of mucus, such as are seen in chronic laryngitis. There is often a 
little swelling of the cords so that, on phonation, their edges come into 
contact at the centre ; this explains how singers’ nodules are caused by use 
of the voice during a laryngitis. 

Treatment. — People suffering from the slighter degrees of laryngitis 
rarely apply for treatment, unless they are professional voice-users. The 
patient should remain in a warm (65° F.), well-ventilated room, preferably 
in bed, and must not attempt to use the voice. The coryza, if present, 
should be treated at the same time. Steam inhalations are of value and 
may be used from an inhaler or from a jug round the mouth of which a towel 
has been wrapped in the shape of a cone. The water should be at a tern- 
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perature of 130° to 140 3 F., and one of the following medicaments ma y 
added in the proportion of one drachm to the pint : Compound tincture of 
benzoin (Friar’s balsam) fi. oz. 1, with or without menthol, grs. 10-15; or benzoic 
acid, grs. 3, kaolin, grs. 12, tincture of tolu, min. 18, and water to fl. oz. 1, theio 
being sedative, while oleum pini syl vestris, min. 40, magneaii carb. levis, gra~20, 
water to fl. oz. 1 is mildly stimulating. Steam inhalations should onlyfce 
ordered when the patient can remain in a warm room ; when he is not con- 
fined to the house, or in a later Btage, an oily solution from an ato miser ii 
preferable, such as menthol, grs. 7, camphor, grs. 3, cklorbutol, grs. 5, liquid 
paraffin, fl. oz. 1. Internally, expectorants are indicated; tinctura ipeca- 
cuanha), min. 10, or vinum antimoniale, min . 5, potassium iodide, grs. 2 or 3, 
ammonium carbonate, gr. 4 — singly or in combination — or ammonium 
chloride, grs. 5, or oil of cubebs, min. 5 in syrup, every 4 or G hours. If cough 
is severe it should be restrained ; a lozenge of morphine and ipecacuanha 
is useful, or a linctus containing diamorphine hydrochloride, gr. ,/ T , or liquor 
morphines, min. 2 to 4 to each drachm. 

The acute laryngitis of children calls for prompt treatment. One or two 
grains of calomel may be given every 3 hours until the bowels have acted 
freely, after which it may be continued in 1-gr. doses three times a day. 
Hot fomentations to the neck and a steam-kettle are advisable, and iu acute 
febrile cases, 1 minim each of tincture of aconite and vinum antimoniale 
every 3 hours. If dyspnoea occurs, an emetic dose of ipecacuanha often 
gives prompt relief ; 60 minims of the tincture followed by 30 minim do*J 
every half-hour until vomiting occurs : in very young or weakly children, 
15 minima every quarter-hour is to be preferred. 

SPASMODIC LARYNGITIS 

Synonym. — Laryngitis Stridula. 

This is simply catarrhal laryngitis with spasm of the glottis as a marked 
feature. It is a disease of childhood and is predisposed to by general ill- 
health, rickets and adenoids. The onset is that of an ordinary cold, with 
slight feverishness, hoarseness and a frequent cough, and during the evening 
or night the respiration becomes embarrassed. There is inspiratory stridor, 
recession of the epigastrium and lower ribs and, in some cases, an alarming 
degree of asphyxia. The symptoms tend to subside towards morning and, 
though they may recur on the next few nights, it is usually with diminishing 
severity. The condition should be distinguished from laryngismus stridulus, 
in which there is no hoarseness or other symptoms between the attacks. 
The evanescence of the symptoms serves to distinguish it from ccdeinatous 
laryngitis and from diphtheria, in which the attacks become increasingly 
severe. The general health requires attention, and adenoids, if present, 
must be removed after recovery bus taken place. 

(EDEMATOUS LARYNGITIS 

Synonym. — (Edema of the Larynx. . , 

^Etiology. — (Edema of the larynx is not a disease but a pathological 
condition due to a variety of causes. Noil-inflammatory oedema may oa 
mentioned here for the sake of completeness ; it occurs, though rare!* , 
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part of the general anasarca of renal and cardiac disease. Angio-neurotic 
oedema sometimes occurs in the larynx, in which event it produces rapid and 
sometimes fatal dyspnoea (see p. 1107). The swelling which occasionally 
results from administration of potassium iodide in susceptible subjects may 
be placed in the same category. 

Inflammatory oedema seldom results in adults from a simple catarrh, 
but it may do so in children ; it more often occurs as part of an acute septic 
infection of the pharynx, trachea and bronchi, “ acute fulminating laryngo- 
tracheo-bronchitis.” (Edema may follow various forms of traumatism, the 
drinking of corrosive poisons, inhalation of irritating vapours, such a3 the 
poison gases of warfare, the lodgment of foreign bodies, or rough or unduly 
prolonged bronchoscopy. Scalding, from attempts to drink from a kettle- 
spout, is a co mm on cause among children. In other cases it is a sequela of 
typhoid fever, pneumonia, scarlet fever or small-pox, and is a local com- 
plication of syphilitic, tuberculous, cancerous or traumatic ulceration. 

Symptoms. — If part of a septic pharyngo-laryngitis, the general symptoms 
are severe. The chief local symptom is dyspnoea with inspiratory stridor 
and the associated symptoms of asphyxiation ; there is hoarseness or aphonia, 
local discomfort and tenderness, and sometimes dysphagia. The aryteno- 
epiglottidean folds are enormously swollen, appearing as pale or purple 
translucent flask-shaped masses ; if the epiglottis be oedematous it forms a 
sausage-shaped swelling of the same appearance. The mucosa of the vocal 
cords is too adherent to permit much swelling, and “ oedema of the glottis " 
is therefore a misnomer. The subglottic region is lax and may become 
swollen ; indeed, the oedema may be confined to this region and then appears 
as a red swelling below each vocal cord. In children oedema may be inferred 
from the steadily increasing dyspnoea without the rapid increase and decrease 
typical of spasmodic laryngitis. 

Treatment. — In slight cases, the swelling may be reduced by sucking 
ice and by the application of an ice-bag to the neck ; the latter is inadmis- 
sible in young children. A spray of adrenaline, 1 in 1000, may be used. 
Hypodermic injections of pilocarpine, gr. £, are recommended and, for the 
oedema produced by iodides, large doses of bicarbonate of soda. Free scarifica- 
tion of the oedematous tissues at the upper aperture should be practised 
without undue delay ; in adults this should be done with a laryngeal lancet 
under guidance of the mirror, but in children it is best performed with a 
curved bistoury guarded to near the point with strapping and passed down 
along the left forefinger as a guide. If this does not give quick relief, or if 
the dyspnoea be severe, tracheotomy should be performed without delay. 
Intubation is not suitable for cases of oedema of the upper aperture of the 
larynx, though it may be employed for subglottic cases, provided that skilled 
attention be immediately available should the tube be coughed out. Angio- 
neurotic oedema should be treated by a spray of adrenaline, and the same 
drug, or a colloidal preparation of calcium, may be injected hypodermically ; 
tracheotomy may here also be required. 

MEMBRANOUS LARYNGITIS 

The formation of false membrane in the larynx is nearly always part of 
an attack of diphtheria, which is discussed elsewhere, but by the term “mem- 
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branous laryngitis ” is implied a formation of membrane of non-diphtheritic 
origin. Apart from traumatic cases, due to irritating chemicals and scalds 
inflammation oi the larynx accompanied by membrane may be caused br 
streptococcal infection. The affection occurs especially in children between 
the ages of 2 and 8 years. The first symptom is hoarseness, soon followed 
by a brassy cough and the signs of dyspnoea ; the patient is restless and the 
temperature rises rapidly to 103° or 104°. In some cases, however, the 
disease takes a subacute form, the attacks of dyspnoea being worse at ni^ht 
and abating towards morning. The diagnosis from diphtheria is ouly possille 
by bacteriological examination, and pending the report the case should be 
treated with antitoxin ; but it may be noted that the pharynx is nearly 
always involved in diphtheria, whereas in membranous laryngitis the discaa 
is often primary in the larynx. The prognosis is grave, worse than that 
of diphtheria since the introduction of antitoxin. An emetic dose of 
ipecacuanha should be given, and a steam-tent and hot fomentations to 
the neck are advisable. Calomel treatment is recommended ; 1 or 2 grains 
every 3 hours until the bowels have acted freely, and subsequently 1 grain 
three or four times a day ; the sulphanilamide group of drugs is of value in 
this, as in other streptococcal infections. Tracheotomy or intubation mu=; 
not be delayed when there is serious dyspnoea. 


CROUP 

Croup is an expression which dates from a period when the diagnosis of 
diseases of the throat was less exact than now but, as it is still in occasional 
use, it may well receive a definition in this place. The term can bo used to 
cover any respiratory obstruction or obstructive dyspnoea, especially in 
children, but is usually limited to acute affections and therefore does not 
ordinarily include such conditions as multiple papillomata, congenital web 
or cicatricial Btenosis. Croup may thus be caused by various inflammatory 
affections such as cedematous laryngitis, membranous laryngitis (both 
diphtheritic and non-diphtheritic), spasmodic laryngitis and retropharyngeal 
abscess, or by such reflex disturbances as laryngismus stridulus and spasm 
of the glottis, and is in fact descriptive of a symptom rather than of a disease. 


CHRONIC LARYNGITIS 

^Etiology. — The causation is similar to that of acute catarrhal laryngitis ; 
indeed, chronic laryngitis is often the result of recurrent or persistent acute 
catarrh. The principal factors which predispose to chronicity are nasal 
obstructions and discharges, dusty occupations and lack of fresh air, over-use 
of the voice and faulty voice-production, and the abuse of alcohol or tobacco . 
consumptives arc particularly liable to non-specific catarrhal laryngitis, and 
oral sepsis must not be omitted. Almost any cause of general ill-health 
may be included among the predisposing causes, such as gout, rheumatism, 
nnmrnia, and gastro-intestinal, cardiac and hepatic disorders. 

Symptoms. — The ouly constant symptom i3 impairment of the voice, 
which is hoarse, easily' tired or even, though rarely, completely' aphonic; it 11 
sometimes weakest when tired in the evening, but is often at its worst on 
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rising in the morning or after a rest. There is frequently a sensation of 
aching, dryness, tickling or of a lump in the throat, and there is usually 
some cough, but little expectoration unless the trachea and bronchi are 
involved. 

The objective appearances vary with the severity of the affection. The 
larynx generally is of a deeper red than usual, and the vocal cords have 
lost their normal pearly lustre and are pink or grey ; they are usually some- 
what thic kened at the edges, and enlarged vessels may be visible on their 
surface ; the vocal processes are often prominent and may be reddened or 
show up white against the hyperaemic cord. Strings of sticky secretion may 
stretch between the cords, or a little globule of mucus may form on the 
centre of the cord during phonation ; adduction is frequently imperfect. 
When the epiglottis is reddened, its yellow edge Btands out clearly and 
enlarged vessels are visible ; the ventricular bands are often swollen so as 
to hide the outer part of the cords. The mucous membrane in the inter- 
arytenoid space, thickened and relaxed, is seen to be thrown into folds on 
adduction of the cords, and may form a mass large enough to prevent their 
approximation. 

Atrophic rhinitis usually produces a form of inflammation, laryngitis 
sicca, in which small brown scabs adhere to the cords and posterior com- 
missure, but occasionally the disease itself spreads to the larynx, which is 
covered by large greenish or brownish-black fetid crusts ; more rarely still 
the crusts extend into the trachea and cause severe dyspnoea, which may 
prove fatal. 

Pachydermia laryngis is a somewhat rare variety of chronic laryngitis, 
occurring principally in middle-aged men. It is frequently ascribed to 
alcoholism, though perhaps on insufficient grounds, to syphilis and to tubercle ; 
the diagnosis between pachydermia and these two diseases is, however, 
often a matter of difficulty. The characteristic epithelial thickenings are 
probably of the nature of corns, resulting from frequent cough and continued 
irritation. There is hoarseness of a rough raucous character, but no particular 
discomfort. The epithelial thickening is pink or whitish and occupies the 
posterior or cartilaginous region of the glottis from the vocal processes 
backwards to the posterior commissure. A circumscribed swelling appears 
on each vocal process, with a small cup or depression at the apex; the 
approximation of the cords is better than would be expected, because the 
prominence on one vocal process fits into the depression at the other. The 
epithelium of the inter-arytenoid space is thrown into ridges, which fill up 
the angles between the arytenoid and the posterior commissure, but leave 
a depression in the middle line. These firm, opaque, symmetrical swellings, 
without ulceration, are distinguishable from the soft irregular granulations 
of a tuberculous lesion, and the cup-shaped swelling on the vocal process, even 
when more marked on one side, should not be mistaken for an early 
epithelioma. 

Treatment. — The detection and correction of the astrological factors 
are the most important part of treatment. Any constitutional disturbance, 
such as anaemia, rheumatism, gout or dyspepsia, should receive attention. 
Over-indulgence in tobacco or alcohol, lack of ventilation and exposure 
to duBt must be considered, and with teachers the black-board chalk is a 
common source of irritation. 
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Incorrect voice-produotion is a factor of great importance especially, bu*. 
by no means exclusively, among those who use the voice largely in their 
occupations ; in such, a course of lessons in voice-production often worla 
wonders. In a large proportion of cases the primary cause of the laryngitu 
is to be found in the nose, therefore any source of nasal obstruction, catarrh 
or suppuration must be carefully looked for and treated ; any concomitant 
pharyngitis should also receive attention. 

Locally, treatment must begin with rest of the voice, which should b» 
absolute in the case of professional voice-users. Where there i3 much secre- 
tion a saline lotion may be irsed in a spray — sodium bicarbonate, borai, 
sodium chloride, 10 grains of each, thymol water, 120 minims, glycerin, 
60 minims, water to 1 ounce. Oily solutions are usually preferred, such 
as menthol, 5 grains, camphor, 2 grains, chlorbutol, 5 grains, or oil of euca- 
lyptus, pine orgaultheria in similar proportions, to an ounce of liquid pararnn. 
The direct application of pigments is not often called for, and is to be recom- 
mended ouly when pachydermatous changes are present ; in such casc3 the 
cautious application of a solution of nitrate of silver on a cotton-wool mop 
once a week may be tried, beginning with 5 grains to the ounce and increasing 
the strength gradually to 50 or more grains. Dundos Grant advised an 
alcoholic solution of salicylic acid, beginning with 1 per cent, and increasing 
to 6 or 8 per cent. 

Internally, Bmall doses of potassium iodide, 2 or 3 grains, or tho yellow 
proto-iodide of meroury, T 1 ^ grain, three times a day over long periods, is 
of value. 


CONGENITAL LARYNGEAL STRIDOR 

In this condition there is an exaggeration of tho infantile shape of the 
upper aperture of the larynx ; the epiglottis is sharply folded laterally, (Is 
ary-epiglottic folds are almost in contact, and the opening is thus reduced to 
a narrow vertical slit. As these parts are very flaccid in infancy, they become 
sucked together during inspiration and, by their vibration, produce the 
characteristic stridor. This stridor is noticed very soon after birth, it i3 in- 
spiratory, of a peculiar purring or even musical character, and is most marked 
during active breathing and crying. Tho voico is unaffected, and there u 
remarkably little sign of dyspnoea or distress. These characteristics distin- 
guish the condition from other forms of obstruction found in infants, such as 
laryngeal webs or papillomata, or “ thymic asthma.” It tends to disappear 
during tho second year of life, but tho prognosis must bo guarded in early 
infancy, for an attack of broncliitis is more than ordinarily dangerous and 
kills a proportion of these patients. 


SYPHILIS 

Congenital Syrians 

Tho early, or secondary, form appears in tho first few months of life and u 
rarely recognised, but it may bo suspected when tho cry is hoarse in an 
infant with active syphilitic lesions. 
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Tertiary lesions are rare, and usually make their appearance about 
puberty, less often during the second dentition. The disease takes the 
form of diffuse infiltration with or without ulceration ; the swelling may 
produce obstruction, and rarely cicatricial stenosis may ensue. The symptoms 
are stridor with hoarseness, and tracheotomy may be required. 

Acquired Syphilis 

Symptoms. — Secondary lesions are superficial, cause no symptoms but 
hoarseness, and seldom come under observation. The commonest manifesta- 
tion is an erythema which differs from that of catarrhal laryngitis by being 
more uneven and patchy in its distribution, and may affect one cord, leaving 
the other normal. Mucous patches are occasionally found on the cords or 
on any part of the larynx, appearing as superficial erosions with a smooth 
greyish base and a sharply defined hypereemic margin. The fauces are nearly 
always affected at the same time. 

Of tertiary lesions, the superficial serpiginous ulcer is occasionally seen 
with the same characters with which it more commonly appears on the 
fauces. Diffuse infiltration may attack any part of the larynx, but chiefly, 
in contra-distinction to tuberculosis, the anterior regions, such sb the epiglottis 
and the front parts of the vocal cords. Subglottic infiltration is fairly 
frequent and abduction of the cords often limited, so that stenosis is much 
commoner than in tuberculous disease. The typical circumscribed gumma 
is distinctly rare ; it iB single, unilateral, and attacks especially the epiglottis 
and arytenoids, and usually breaks down rapidly to form a deep excavated 
ulcer, which may result in perichondritis, exfoliation of cartilage, and, 
ultimately, in severe cicatricial stenosis. The subjective symptoms are 
hoarseness, of a peculiar rough “ raucous " character, and sometimes dyspnoea 
with stridor ; pain is in general not a prominent symptom, but a gumma on 
the upper aperture may cause severe dysphagia. 

Diagnosis. — From tuberculous disease the diagnosis is discussed under 
that heading (see p. 1131). From epithelioma a gumma is distinguished 
by its more rapid evolution ; the edge of an epithelioma is thick and everted 
and its base nodular, whereas these characters are less marked in syphilitic 
ulceration, the margin of which is hypersemic and frequently sharply cut ; 
while other parts of the larynx or fauces often show syphilitic lesions. The 
hard infiltration of secondarily involved glands is characteristic of malignant 
disease. 

Treatment. — General treatment is urgently called for to prevent peri- 
chondritis and stenosis. Local treatment is not often required. Trache- 
otomy should be performed when decided dyspnoea is present ; it seems to 
aid the recovery of the larynx, and the tube can often be omitted in a short 
time, when anti-syphilitic medication has removed the obstructing lesion. 
Necrosed pieces of cartilage must be removed by internal or external opera- 
tion, and insufflations of orthoform are indicated when dysphagia is present. 

LUPUS 

Lupus in the larynx is comparatively rare, and is probably always second- 
ary to the disease in the nasal passages. 
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- Symptoms.— The lesions begin on the epiglottis and slowly spread ale-- 
the aryteno-epiglottic folds ; the interior of the larynx is less often attach] 
and the cords usually escape. The infiltration is composed of tiny red node!-:* 
which develop the typical “ apple-jelly ” centre and break down to fom 
multiple coalescent shallow ulcers, the smooth base covered by a scarv 
secretion and with indefinite uninflamed margins. Cicatricial contractica 
goes on during the progress of the affection, and the epiglottis, if not destroyed] 
is usually much deformed ; but the scars are less thick, and the contraciic: 
less severe than in syphilis, and marked stenosis is less common. 

Treatment. — The disease shows a decided tendency to spontaneous cure, 
much more so than in the nares, and in many cases of cutaneous lupus the 
scars of healed disease can be seen in the larynx. Open-air treatment, y 
carried out in a sanatorium, with good food, moderate exercise, and cod-lire: 
oil suffices to cure most cases. Arsenic, in large doses, appears to have i 
specific effect, starting with 5 minims of liquor arsenicalis 3 times a day ad 
increasing the dose gradually to 15 or more minims. Local treatment should 
be reserved for those cases which general measures fail to cure. If the lesions 
are confined to the epiglottis, this may be removed ; for more diffuse infiltra- 
tion repeated galvano-cautery puncture gives the best results, but over- 
zealous application will promote stenosis. Good results have been reported 
from the use of radium, applied externally to the neck in the form of plates. 


TUBERCULOSIS 

Aitiology. — In the overwhelming majority of cases the disease is 
secondary to pulmonary tuberculosis, of which it is a common and im- 
portant complication. It is probably caused by infection from the sputum, 
is two or three times commoner in men than in women, and is most frequent 
between the ages of 20 and 40. St Clair Thomson found that the difference 
in sex-incidence is occupational, and that women working in office and 
factory arc as susceptible as men. 

Symptoms. — The disease attacks, in order of frequency, the vocal cords, 
arytenoid region, inter-arytenoid space, ventricular bands and epiglottis; 
in general the lumen is invaded before the upper aperture, and the posterior 
rather than the anterior parts of the larynx. The typical infiltration is finely 
nodular, pallid and Boft in appearance ; ulcerB are shallow, with a smooth 
speckly base and pale ill-defined margin. On the vocal cord the disease 
chiefly attacks the posterior half and especially the vocal process, where 
ulceration readily reaches the underlying cartilage and may produce a deep 
triangular excavation. Thickening in the inter-arytenoid region is common; 
infiltration of the arytenoids results in typical pale semi-translucent flash- 
shaped swellings, while the epiglottis appears as a firmer red sausage-shaped 
mass. 

Of subjective symptoms, the hoarseness is very characteristic, the voice 
being weak and effortless and very different from the raucous voice of syphilis. 
Cough and expectoration are mostly duo to the pulmonary disease and no: 
in any considerable degree to the larynx. Pain on swallowing is common 
and often vory intense; there may also be actual obstruction to degluti- 
tion and, in a late stage, entry of food into the larynx. Dyspnoea is rare. 
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Diagnosis. — Although signs of pulmonary tuberculosis are helpful in 
diagnosis, it is obvious that any kind of laryngeal disease may occur in a 
consumptive patient. 

From simple laryngitis . — In the earliest stage of invasion tuberculous laryn- 
gitis may exactly resemble catarrh, but redness of one cord only is certainly 
not due to catarrh, and the latter quickly improves under treatment. The 
swollen arytenoids of cedematous laryngitis are less pale and more transparent, 
while the affection is acute and the entire larynx inflamed. Inter-arytenoid 
infiltration resembles pachydermia, but the latter is opaquely white, firm 
and symmetrical. 

From lupus, typical tuberculosis differs completely. The former is pain- 
less, affects first the epiglottis and upper aperture, is never accompanied 
by oedema, and tends to cicatrisation. But there is a chronio “lupoid” 
form of tuberculous laryngitis which attacks the epiglottis and is very 
similar to lupus. 

From syphilis . — The tuberculous ulcer has an ill-defined margin without 
surrounding hypersemia ; the base has a yellow speckled appearance, and 
on healing there is little scarring or contraction. The superficial syphilitic 
ulcer has a well-defined hyperaemio margin, with a smooth, fiat base ; the 
deep ulcer is “ crateriform,” with thickened punched-out edge, and, on 
healing, leaves a dense scar and marked deformity. In general, syphilitic 
lesions attack the anterior half of the larynx, tuberculous the posterior; 
the former look firm and dense, the latter soft, translucent and ill- 
defined. 

From neoplasms . — Only the rare tuberculomata resemble innocent 
tumours. Occasionally tuberculosis attacks one vocal cord in an elderly 
patient, and may then easily be mistaken for epithelioma, especially when, 
as often happens in such cases, the pulmonary signs are inconclusive and 
tubercle bacilli scanty or absent from the sputum. 

Prognosis. — Any tuberculous lesion of the larynx renders the prognosis 
of a case of pulmonary tuberculosis much more serious. A considerable 
number of the superficial lesions become healed ; but it is doubtful if any 
cases of massive infiltration recover, with the exception of a few rare instances 
where it is confined to the epiglottis and can be entirely removed. 

Treatment. — Tuberculous laryngitis is but a complication of pulmonary 
tuberculosis, and by far the most important part of the treatment is that of 
the general infection. For the laryngeal lesions the most valuable remedy 
is complete silence, but it is a severe and depressing measure and should 
not be insisted on unless there is a prospect of cure ; the pain and irritation 
in advanced cases are, however, often relieved by vocal rest. Any concomitant 
catarrh should receive attention ; an oily spray containing menthol and 
chlorbutol (7 grains of each in an ounce of liquid paraffin) is valuable, and 
irritable cough should be relieved by a simple lozenge, or, if severe, by dia- 
morphine, gr. or less in a lozenge or linctus. Attempts to cure by active 
local treatment must only be made when the pulmonary lesions are quiescent 
or progressing towards arrest, the general health good, and the local lesions not 
very extensive. Of these methods the galvano-cautery is the most generally 
useful, and may be employed to the surface of superficial ulcers, or as 
multiple puncture of infiltrated areas. Chemical caustics may be applied 
to ulcerated surfaces, especially on the cords and. posterior commissure ; 



1132 DISEASES OF THE RESPIRATORY SYSTEM 

lactic acid, 60 to 80 per cent., may be used, or Lake’s mixture of lactic acid 
50 per cent., formalin 7 per cent., and phenol 10 per cent. Ulcers covered 
with sprouting granulations may be curetted, and occasionally infiltratica 
of the epiglottis or arytenoid may be removed with punch-forceps. 

In advanced cases the dysphagia is so distressing that its relief is of "teat 
importance. For this purpose the most valuable drug i3 orthocaire 
(orthoform), which may be combined in equal proportions with benzocalr* 
(ancesthesine) ; it is an insoluble non-toxic powder and is used as an in- 
sufflation in doses of 3 to 5 grains half an hour before meals; patients 
readily learn to inhale it into the throat through a glass tube. Cocaine 
and morphine should be reserved to the last stages. When the dysphagia 
is due to infiltration of the epiglottis, the greatest relief is afforded by its 
removal under cocaine with special punch-forceps ; and when the pain ii 
caused by a tense swollen arytenoid, the removal of a piece with punch- 
forceps relieves tension and gives similar relief. Injection of alcohol into 
the superior laryngeal nerve is a useful method of alleviating pain in casci 
of extensive disease. Tracheotomy is seldom required, and tuberculous 
infection of the wound is common after this operation. 


PARALYSIS 

Paralysis of a vocal cord is a frequent symptom of various diseases of the 
thorax and of the nervous system, and the laryngoscope is therefore of great 
value to the physician as an aid to diagnosis ; this is more especially the 
case in that the common early form, abductor paralysis, causes no symptoms, 
and can only be recognised by laryngoscopic examination. 

The original function of the laryngeal muscles is that of a sphincter to 
prevent the entrance of fluid into the lungs, and this sphincter, or adductor, 
is the only muscle present in the larynx of the most primitive air-breatbing 
animals ; the abductors are a later addition, to assist the entry of air. 
Accordingly, in lesions of the nerve path, the abductor muscles are affecto! 
first and the primitive adductors are more resistant. But the function of 
phonation, much more recently acquired, is associated with adduction ami 
is under direct control of the will. Functional disturbances, therefore, 
always cause adductor paralysis, while organic lesions first affect the move- 
ment of abduction. 


Organic Paralysis 

The crico-thyroid muscle is supplied by the superior laryngeal nerve, and, 
when this is injured, the affected cord remains slack on phonation, but, 
owing to the short course of the nerve, isolated paralysis of this muscle u 
extremely rare ; it results from surgical or suicidal wounds, or by pressure 
from glands, but most often occurs after diphtheria. In lesions of the vagus 
above the origin of this branch the signs of this paralysis are obscured by 
that of the other muscles of the cord. The recurrent laryngeal nerves .-uppf) 
all the other muscles. In any progressive lesion of the nerve-path tie 
muscles become paralysed in a definite order, the enunciation of which u 
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known as Semon’s law ; the abductors are first affected, then the tensors 
or thyro-arytenoidei, and finally the adductors. 

In abductor paralysis the affected cord lies in the middle line ; during 
phonation the sound cord adducts to meet it and the larynx appears normal, 
but on inspiration it is drawn outwards and backwards and appears longer 
than its paralysed fellow, which remains unmoved. As would be expected 
from the course of the recurrent nerves, the left cord is far more often - 
affected than the right. The voice is unaltered, but, although the glottic 
aperture is reduced by half, there is usually dyspnoea only on exertion, 
except in children, in whom the narrowing of the naturally small glottis 
may produce definite obstruction. 

When the thyro-arytenoid fails, the edge of the cord is concave on 
phonation, the cord appears narrower than its fellow, and the voice 
gradually becomes husky. Finally, when total recurrent paralysis has 
occurred, the cord assumes the “ cadaveric position ” between the middle 
line and the normal position of rest. On phonation, the healthy arytenoid 
crosses the middle line and pushes the paralysed cartilage aside ; sometimes 
the latter drops forward and exposes its broad posterior surface, which 
may be mistaken for a swelling. As the cords are still able to approxi- 
mate, the voice is not necessarily lost, but is hoarse and easily tired, with 
a characteristic breathy quality from waste of air, or a diphonic character 
due to unequal vibration of the two cords. 

In cases of bilateral abductor paralysis the cords lie together near the 
middle line. The voice is good, but the inability to take a full breath gives 
the speech a peculiar character ; dyspnoea is a marked symptom accom- 
panied by inspiratory stridor and severe paroxysmal exacerbations. When 
the disease progresses to complete bilateral recurrent paralysis, both cords 
remain in the cadaveric position, the dyspnoea becomes less severe but 
the voice is reduced to a whisper. 

Diagnosis. — The diagnosis is almost entirely a matter of accurate 
inspection. Obliquity of the laryngoscopic image, due to faulty position 
of the mirror, may cause confusion. In nervous subjects the cords are 
sometimes adducted on inspiration, but they will abduct naturally during 
the involuntary inspiration which follows a prolonged phonation. The 
only condition which really imitates paralysis is the fixation of the arytenoid 
cartilage which results from disease in or around the joint; its complete 
immobility with the presence of swelling or scarring often aids the 
diagnosis, but in old-standing cases of paralysis secondary fixation frequently 
occurs. 

AEtiology. — The aetiology is of importance, for it is on our know- 
ledge of their causation that the diagnostic value of these lesions depends. 
The movements of the cords are represented bilaterally in the cortex 
cerebri, and stimulation of either centre produces movement (adduction) 
of both cords, from which it follows that no unilateral lesion above the 
bulbar nuclei can paralyse the larynx, and clinically we find that it is 
never affected in cases of hemiplegia. The bulbar centres lie in the floor of 
the fourth ventricle, and here a lesion of one centre causes paralysis of 
the cord on the same side which, in a gradually progressive lesion, affects 
first the abductor muscle. Thence the nerve fibres pass in the roots of 
the bulbar-aceessory to the vagus and recurrent laryngeal nerve ; the cause 
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of the paralysis may, therefore, be situated (1) in the'medulla, (2) at tbs 
base of the skull, (3) in the vagus, or (4) in the recurrent laryngeal nerve. 

Paralyses of bulbar origin are often, but by no means always, bilateral. 
In lesions here and at the base of the skull neighbouring nerves arc liable 
to be involved ; thus, paralysis of a cord and of the same side of the pahte 
may coexist (syndrome of Avellis), or paralysis of cord, palate, trapezius 
and sternomastoid from involvement of the spinal accessory roots, or per- 
sistent frequency of the pulse due to damage of the cardio-inhibitory centre 
or nerves. Tabes dorsalis is the most frequent cause of paralysis of central 
origin ; it may affect one or both cords and may be associated with anes- 
thesia, parcesthesia or the spas- 
modic attacks called “laryngeal 
crises.” In general paralysis of 
the insane laryngeal palsy is not 
uncommon. It is the rule in 
bulbar paralysis, undi is usually 
bilateral, but appears late in the 
disease. Syphilitic nucleardisease, 
pachymeningitis and gummata 
at the base of the brain are fre- 
quent causes, and here the ocular 
muscles, especially the external 
rectus, are often attacked. 

Peripheral causes usually act 
by compression of the recurrent 
nerve, the most frequent being 
aneurysm, enlarged glands, tuber- 
culous or malignant, and cancer 
of the oesophagus. Other causes 
are thyroid tumours, usually but 
not necessarily malignant, media- 
stinal tumours, cancer of the 
lung, pleurisy, and pulmonary 
tuberculosis in which the nerve, 
usually the right, may be involved 




1'lG. 89. — Organic Paralysis: 1. Abductor para’ 
Iyiia of left cord on inspiration ; II. Abduc 


tor paralysis of left cord on phonation ; - , J If A 1, 

III- Total paralysis of left cord on inspira- 111 a lesion at the apex of the lung 


tor; IV. Total paralysis of left cord on or by tuberculous bronchial or 
phonation. {Lanut.) tracheal glands. Neuritis is a 

cause of laryngeal paralysis; it 
may be produced by the toxius of the infectious fevers, usually diphtheria, 
or by organic poisons, especially lead, and more rarely arsenic and alcohol. 
Finally, the condition is sometimes the result of traumatism, more especially 
surgical operations on the thyroid gland and oesophagus. 

Prognosis. — Paralysis of one cord is not in itself dangerous to life ; 
but when the cause is undiscovered the prognosis must be guarded, for this 
paralysis may be for a long time the only sign of serious disease ; on the 
other hand, the recurrent nerve may be involved in some non-progressive 
lesion, such as a fibrotic bronchial gland, and such cases have been under 
ob.-ervution for 20 or 30 years without change. 

Treatment. — This depends on the cause. In most cases it is but a 
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symptom of disease elsewhere and does not call for special treatment. In 
traumatic cases, however, the nerve may sometimes be found and sutured ; 
afterwards, and in cases due to neuritis, strychnine and the local application 
of the faradie current by means of an intra-laryngeal electrode are indicated. 
Tracheotomy is advisable in bilateral abductor paralysis, but a plug may 
usually be worn in the tube, to be removed at night and whenever dyspnoea 
threatens. 

Functional Paralysis (Functional Aphonia) 

/Etiology. — Functional aphonia is a common manifestation of hysteria, 
and has been a very frequent symptom of war-neurosis or “shell-shock,” 
but it should be clearly stated 
that the majority of cases are 
not purely hysterical. Anything 
which increases the effort of 
phonation, such as debility or 
laryngeal catarrh, predisposes to 
this affection, which is charac- 
teristic rather of feeble neuro- 
muscular tone than of hysteria ; 
this explains how some women 
lose the voice completely with 
every Blight cold, while other 
patients can produce a loud if 
hoarse voice with severe laryngeal 
disease. 

Symptoms. — Paralysis of the 
adductors presents a totally 
different clinical picture from the 
organic paralysis. It is always 
bilateral ; the larynx appears 
normal while at rest, but, on 
attempts at phonation, it is seen 
that the cords do not adduct Fia. 90.— Functional Paralysis ; all during at- 

into the position necessary for the SSL^^ndde^stiU active" 

production of the voice. Very VII. Paresis of internal tensors; VIII. 

commonly the thyro-arytenoidei Paresis of arytenoideus. {Lancet.) 
are the only muscles which fail 

to act ; the cartilaginous glottis is then properly closed, but an elliptical 
chink is left between the cords. If the crico-arytenoidei Iaterales are 
paretic, the entire glottis remains open to a variable extent, and, very 
rarely, the arytenoideus is affected alone, when a triangular aperture 
is left behind the vocal processes. The paralysis is hardly ever com- 
plete ; indeed a considerable amount of movement is usually seen, 
though insufficient to produce phonation. In purely hysterical cases the 
onset and recovery are sudden, the cough is usually not aphonic and the 
voice when regained is not hoarse. In some hysterical patients there is 
also inability to whisper. 

Treatment. — In patients suffering from debility the cause should be 
found and treated ; chronic phthisis is such a common cause of functional 
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aphonia that it should always be thought of in this connection. There u 
frequently a slight degree of laryngitis and in some of these cases the failure 
of adduction is “myopathic,” or due to inflammation of the muscles; ia 
these the local condition must receive appropriate treatment. When th» 
larynx i 3 normal tho voice can nearly always be temporarily restored by 
any powerful local stimulation, such as tho intra-laryngeal application of 
chloride of zinc, or any similar drug, or of the faradic current ; but the 
aphonia usually recurs again, and succeeding applications are- les3 effective, 
so that the most difficult cases to cure are those who have had much local 
treatment. Far better results aro obtained by moral suasion, explaining to 
the patient that there is no serious disease, but that he is not using lib 
muscles correctly, and that ho can produce a good voice quite easily when 
tho laryngeal mirror or tongue-depressor ia in position. With a little 
elementary instruction in voice-production this is usually successful, the 
patient’s confidence is restored and the voice does not again fail ; in obstinate 
cases some perseverance in lessons on production is required. Theso methods 
have been extraordinarily successful with shell-shocked soldiers, but it mint 
be confessed that such certain and rapid results are not always obtainable 
in nervous women. 


SPASMODIC AFFECTIONS 

Spasm of the Glottis 

Spasm of the laryngeal muscles produces adduction of tho cords, for, 
though the abductors are probably affected, they are overpowered by the 
stronger adductor muscles. 

/Etiology. — (1) In the majority of cases the spasm is a reflex set up by 
local irritation : foreign bodies, including the laryngoscopio mirror, irritating 
gases and inflammation, ulceration or tumours in or near tho larynx. (-J 
Spasm is also caused by irritation of the recurrent laryngeal nerves by en- 
larged glands, mediastinal tumours and, especially, by aneurysm. (3) Central 
nervous lesions, especially tabes. (4) Functional disturbances, frequently 
hysterical, often associated with globus hystericus, and sometimes excited 
by sexual disturbances. 

Symptoms. — The attacks vary much in different subjects in severity 
and duration. The patient is usually aware of its onset, and clutches some 
support or rushes to the window. The respirations are rapid and shallow, 
with loud inspiratory stridor, and, in the height of a severe attack, are com- 
pletely arrested with all the signs of asphyxia. The subjective sensations 
include a horrible feeling of anxiety, but consciousness is not lost. Many 
cases aro less acute but persist longer, oven for several hours. 

Prognosis. — The attacks are practically never fatal, unless a foreign 
body or tumour bo present. 

Treatment. — During tho attack amyl nitrite or chloroform may be in* 
haled, and ampoules of these drugs should be kept on hand. Between the 
attacks sources of irritation should be sought for and removed, tho upper 
‘ : ‘i/-jMSo-iges brought to a healthy condition, and the general health and mode 
ot life should receive attention. Administration of bromides may be required 
when the attacks recur frequently. 
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Laryngismus Stridulus 

Aitiology. — This is a condition, clinically similar to glottic spasm, 
occurring in children. It is far commoner than the spasm of adults, and it 
has been suggested that the asphyxial attacks of laryngismus are caused 
by collapse of the soft and yielding cartilaginous framework of the larynx, 
and not solely by spasm of the muscles. It is commonest between the ages of 
6 months and 2 years, but may persist later; it occurs in ill-nourished, 
unhealthy children, usually in association with rickets, and practically 
always in association with adenoids. 

Symptoms. — The onset is sudden and usually at night. The child wakes 
gasping for breath, and a series of short noisy inspirations is followed by 
complete cessation of breathing and terminated by a long, crowing inspiration. 
There are retraction of the lower ribs and epigastrium, cyanosis and great 
terror and distress and, in severe cases, caTpo-pedal contractions, convulsions 
and evacuation of urine and faeces. When the attack is over the child is 
perfectly normal and there is no hoarseness. Slighter and less typical attacks 
often occur. 

Diagnosis. — This is easy if the symptoms are carefully noted; the 
sudden attack of dyspnoea, with complete absence of symptoms in the 
intervals, is quite distinctive. 

Prognosis. — The prognosis is somewhat grave in severe cases ; an 
infant rarely dies in an attack, but is often worn out and succumbs to collapse 
of the lungs. 

Treatment. — During the attacks the face and chest may be freely 
sponged with cold water, and the inhalation of amyl nitrite from a capsule 
broken in a handkerchief may he tried. The quickest relief can usually be 
obtained by drawing the tongue forward with a finger passed into the mouth 
to its base, a manoeuvre easily performed by the mother or nurse. The 
attacks are so short and sharp that there is no time for the hot bath or 
administration of bromides frequently recommended. 

Prevention involves general tonic treatment, fresh air, wholesome food 
and correction of digestive disturbances. The removal of adenoids is of 
great importance, even if not large enough to be definitely obstructive, as 
is the treatment of naso-pharyngeal catarrh with the usual saline lotion 
which, in small children, may be dropped into the nostrils from a pipette. 
Bromides are to be avoided if possible as depressing, but 10 to 30 drops of 
liquid extract of grindelia may be given 3 or i times a day in milk or sweetened 
water as recommended by Eustace Smith. 


Harold S. Barwell. 
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DISEASES OF THE TRACHEA 
INFLAMMATION ob TRACHEITIS 
Acute Tracheitis 

Acute tracheitis may occur from any condition leading to irritation ol 
the mucous membrane of the trachea. When it occurs as a result of bacterial 
or chemical agency, the whole of the upper air-passages are usually involved 
in greater or less degree, and the clinical manifestations are not confined to 
the trachea. In some cases, however, the stress of the resultant reaction falls 
upon this tube, and the condition therefore requires separate consideration. 

^Etiology. — 1. Microbic invasion . — This is the commonest cause. The 
bacteria usually found associated with tracheitis are the so-called catarrhal 
organisms, such as the Micrococcus catarrlialis, the pneumococcus, the Fried- 
lander pneumo-bacillus and Pfeiffer's H. influenzas. It is probable that 
the primary organism in many cases is of filter-passing type. Frequently 
a member of the streptococcus group may be found, either alone or in associa- 
tion with one or more of those just mentioned. As with catarrhal inflamma- 
tion of other parts of the upper air-passages, damp, cold or foggy climatic 
conditions predispose to tracheitis. It is more common in young and middle- 
aged adults than in infancy or in old age. Mouth-breathers are more liable 
to this condition. Exposure to sudden changes of temperature may be a 
factor in its onset. 

Tracheitis may also occur as part of the clinical picture in some of the 
acute specific diseases, such as enteric fever, diphtheria, whooping-cough 
and measles. It is often a troublesome and distressing association or sequel 
of true influenza. 

2. Chemical agencies . — Irritating or poisonous fumes and vapours may 
lead to a very acute form of tracheitis. It may, therefore, occur in certain 
occupations, unless adequate precautions are taken. The use of “ poison 
gases " in warfare has drawn widespread attention to this form of the con- 
dition, sinco tracheitis was an almost constant result of certain forni3 of 
“ gassing.” The chief chemical irritants used in the War of 1911-1918 were 
chlorine, phosgene and yperite, or dichlordiethyl sulphide, commonly known a3 
yellow cross or mustard gas. Of these the last was perhaps the most irritant 
to the trachea, and fatal cases invariably showed tracheal lesions. Direct 
inhalation of stcaui may also induce an acute tracheitis. 

3. Mechanical causes . — The presence of a foreign body, or the invasion 
of tho trachea by extension from malignant growth in adjacent structures 
may lead to a local or even to a general tracheitis. It is noteworthy, however, 
that the trachea is frequently spared in occupations involving the respiration 
of dusty air, which leads to deposits in the lungs and bronchial glands with 
resulting pneuuionokonioses. Although a coal miner’s lungs arc black, ye’* 
his trachea may be practically normal. 

Pathology. — The changes found in tho trachea vary from simple catarrh! 
inflammation to intense destructive changes with ulceration, and in some 
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cases croupous or membranous exudate. In the catarrhal forms, the mucous 
membrane shows changes similar to those in bronchitis. It is at hist swollen, 
red and dry, the vessels running across the trachea being engorged and clearly 
visible. Then, owing to increased activity of the mucous glands, excessive 
mucoid secretion occurs and the mucous membrane becomes moist, after 
which resolution may take place, or the process may proceed to a muco- 
purulent stage, when the fluid on the membrane coheres to form yellowish or 
green tenacious pellets. Occasionally numerous red blood cells are extruded 
and the tracheal exudate becomes streaked, tinged or uniformly pinkish. 

In some inflammations, such as those induced by poison gases or inhaled 
steam, the mucous membrane may be intensely engorged and actual destruc- 
tion may occur, involving even the deeper structures and the cartilages, so 
that greyish yellow sloughs result, which on separation leave ulcers. In 
diphtheria the characteristic false membrane composed of necrosing fibrin, 
leucocytes and bacilli may be found loosely attached to the mucous membrane, 
as in other localisations of this process. It may be primary or secondary to 
faucial or laryngeal diphtheria, either by direct extension or through diph- 
theritic infection of a tracheotomy wound. 

In influenza the pink appearance of the trachea is of such constancy in 
fatal cases that it has come to be regarded as one of the moat characteristic 
post-mortem changes found in this disease. The bright injection generally 
involves the lower half of the trachea, but it may occur along the whole 
length of this tube. 

In whooping-cough the inflammatory reaction is usually less acute. 

In typhoid fever small ulcers may occasionally be found in the trachea 
similar to those occurring more commonly in the larynx. 

Symptoms. — Acute catarrhal tracheitis usually begins more or less 
acutely, like the common “ cold,” of which it is to be regarded as one form, 
with malaise, slight headache, and a mild degree of fever, the temperature 
being usually between 99° and 100° F., rarely 101° F. The patient soon 
experiences a sensation of irritation behind the sternum, rapidly leading to 
a harsh, dry cough of noisy character. The cough aggravates the retro- 
sternal discomfort, which develops into a sensation of rawness or soreness, 
making the cough very gainful and distressing. If the larynx is involved 
at the same time, the voice becomes hoarse and sometimes lost, or reduced 
to a raucous whisper. In tracheitis alone the voice is usually unaffected. 
After from 12 to 24 hours the condition passes into the mucoid stage. The 
cough becomes looser and less painful, and small pellets of tenacious mucus 
are coughed up, usually greyish or black in town-dwellers, whitish in those 
in rural conditions ; in either case, the mucus may be streaked with blood 
or even tinged a uniform pink colour ; in the more acute forms it sometimes 
becomes yellow and more purulent. In the mucoid Btage, the retrosternal 
soreness becomes less, the constitutional symptoms abate, while the tempera- 
ture subsides and becomes subnormal. The patient often feels weak and 
out of health for some days, and is sometimes left with a noisy morning cough 
and tracheal irritation which may last for days or weeks. The aspect of 
the patient shows nothing characteristic. There is the general appearance 
of fever, malaise and discomfort. The rise of temperature and increase in 
pulse-rate are usually moderate. In the early stages physical examination 
of the chest shows no abnormality, but when exudation occurs a coarse 
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wheeze may be audible over the trachea, particularly when the patient taku 
a deep breath or just before a cough occurs. 

Diagnosis. — The association of catarrhal symptoms with a dry, harsh 
cough and retrosternal soreness, without signs of bronchitis, is almost patho- 
gnomonic. In some cases the diagnosis can be established with the laryngo- 
scope or by endoscopy, but in most the discomfort which these examination 
entail is unnecessary. 

Prognosis. — This is almost invariably good, except in debilitated subjects 
or in those with cardiac or renal disease, in whom the proce33 may spread 
to the larynx, bronchi or lungs. The usual course is from 2 days to a 
week, though cough and expectoration may persist for days or weeks. The 
condition may become chronic. To some extent the prognosis depends 
upon the cure and treatment in the initial stage. Cases that are neglected 
arc liable to become chronic. 

Treatment. — The prophylactic and remedial treatments of acute tracheitis 
are practically identical with that of acute bronchitis of the larger tubes. 
Even in mild coses the patient should go to bed, though this may bo necessary 
only for 1 or 2 days ; but he should keep to his room till his temperature ha 
become normal. There may bo less need for expectorants than in bronchitis, 
and a simple saline diaphoretio mixture, with the addition later of tinct. ipecac, 
and tinct. opii camphorata, may be all that is necessary. Sedative inhalation, 
such as vapor benzoini, are useful, and counter-irritation to the sternal region 
is comforting and grateful to the patient. When a chronic norny cough 
develops, a mixture containing small doses of apomorphine and tinct. chloro- 
form. et morphia, co. often gives relief, or codeine linctus B.P.C. 

When tracheitis occurs as part of some specific disease, such as diph- 
theria or influenza, the treatment should be that appropriate to the primary 
disease. 

In “ gassing," every effort should be made to relieve the distressing and 
painful symptoms, and for this purpose morphine, either alone or in combina- 
tion with atropine and strychnine, may be required. Various inhalations 
may- be tried, and useless cough should be checked by sedative mixtures or by 
a linctus of heroin, morphine or codeine. I 

Chronic Tracheitis 

^Etiology. — Chronic tracheitis may follow an acute attack, or it may 
develop insidiously in patients suffering from chronic laryngitis or bronchitis- 
Inhalation of cigarette smoke is a not infrequent cause. It is also sometimes 
a sequel of chronic rhinitis, especially of the atrophic form or ozmna. A ; 
certain degreo of chronic tracheitis accompanies the specific lesions of 
syphilis and tuberculosis, which are described below. 

Pathology. — Various degrees of chronic inflammatory lesions may le 
found. In chronic catarrhal tracheitis, the vessels are distended or engorged, 
and the mucous membrane of the trachea becomes thickened und more or 
le-s covered with mucoid or muco-purulent secretion, the histological change 
being tliOoe of chronic catarrhal inflammation, namely, shedding of tie 
ciliated epithelial cells, overactivity of the mucous glands, and sometimes 
th'.ckoniug and induration of tho submucous tissues from proliferate* 
changes. A condition of perichondritis of the tracheal cartilngts may, in this 
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CYSTS AND TUMOURS 

case, be observed, and this may result in a mammillated appearance in the 
internal aspect oi the trachea. In ozaena, crusts similar to those in the nose 
and pharynx may form on the tracheal mucosa. 

Symptoms. — The symptoms of chronic tracheitis are similar to those 
of the acute form. There is a sense of discomfort and irritation about the 
trachea and a chronic, almost dry cough, often -worse in the morning. There 
is generally some scanty, sticky expectoration, mucoid or muco-purulent, 
darkened by carbon particles and occasionally blood-tinged. 

There are practically no physical signs of this condition, except that 
the tracheal changes can be observed by the laryngoscope or by endoscopy 
of the trachea. 

Diagnosis. — This is concerned chiefly with its differentiation from chronic 
changes in the trachea due to syphilis, tuberculosis or leprosy and to the 
effects of new growths. It must largely be made by endoscopic examination. 

Prognosis. — The prognosis depends upon the cause, when this can be 
removed, as by treatment of predisposing conditions in the nose and throat, 
the outlook is good. When the tracheitis is due to other conditions, such as 
syphilis and tuberculosis, it depends upon tbe situation and extent of the 
other lesions and upon the treatment adopted. 

Treatment. — This is,in its main features, similar to that of acute tracheitis, 
but climatic treatment may be of great importance. The patient may perhaps 
spend the winter months in a warm or equable and clear climate with great 
advantage. Vaccine treatment may also yield good results. When other 
conditions are concerned, such as ozasna, syphilis or tuberculosis, the treat- 
ment appropriate to them should be employed as well. 


CYSTS AND TUMOURS 

These are rare conditions, but require careful consideration. 

Cysts 

Owing to weakening of the wall of the trachea, local bulging may occur, 
giving rise to a cystic, air-containing swelling in the neck, in direct communi- 
cation with the lumen of the trachea. Such cysts are known as “ tracheo- 
celes” or “aeroceles.” They are resonant to percussion and can often 
be temporarily reduced by pressure. 

Small retention cysts may occur in the posterior wall of the trachea, 
from obstruction of the ducts of the mucous glands as they pass through the 
trachealis muscle. They are of pathological interest only, and do not give 
rise to symptoms. 

Simple Tumours 

The most important is papilloma. It occurs chiefly in children and is 
usually pedunculated. When it grows in polypoid form it may lead to 
obstruction of the trachea low down, in which case tracheotomy may fail to 
give relief, and death results unless the tumour can be removed by endoscopic 
methods. 

Other innocent tumours occur, but are rare. They include enchondrosis 
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from localised overgrowth of cartilage, multiple enchondromata, and Oiteocy 
from ossification of a pre-existing enchondroma. Lipoma and abern-: 
thyroid tumours may occur, but are very rare. 

Symptoms. — These tumours produce varying degrees of tracheal obstruc- 
tion, and can usually only be recognised by endoscopy. Treatment is con- 
sidered under that of tracheal obstruction. 


Malignant Tdjiours 

A few cases of primary carcinoma of the trachea have been recorded. 
Secondary growths are not common, but the trachea is often involved ad 
infiltrated by primary carcinoma in adjacent structures, such as the oeso- 
phagus, the thyroid, the larynx, or by the extension of secondary depo-iu 
in the cervical or mediastinal glands. 

Primary sarcoma of the trachea is also very rare. The growth is usually 
smooth and not pedunculated. Secondary deposits of sarcoma in the trachea 
may occur from sarcoma of distant organs, Buch as the kidney ; or it may be 
invaded directly by sarcoma originating in the thymus or other media- 
stinal structures, and especially by lympho-sarcoma of the mediastinal glands. 

Symptoms. — The tracheal symptoms and signs are usually those of ob- 
struction, accompanied by pain. When the primary growth is in the oeso- 
phagus, antecedent dysphagia and sometimes laryngeal paralysis reveaUle 
origin of the tracheal symptoms when they occur. In this case copioai 
frothy mucoid expectoration is frequent, and when ulceration develops with 
perforation, food particles may enter the trachea, excite cough and eooo 
lead to inhalation broncho-pneumonia or gangrene. When the growth ii 
near the bifurcation, urgent dyspnoea is the rule, and spasmodic attacks just 
occur, causing extreme distress. In most cases of tracheal growth the char- 
acteristic clanging brassy cough (gander cough) of tracheal obstruction 
can be heard. The trachea may be pushed to one side and its lumen distorted 
and obstructed by growth in the cervical glands. In mediastinal new-growtb 
invading the trachea, the pressure signs and symptoms characteristic of 
that disease usually render the explanation of the tracheal symptoms apparent. 

Diagnosis. — Intratracheal growths have to be differentiated from other 
causes of tracheal obstruction, and the diagnosis is considered in detail under 
that condition. Endoscopy affords valuable confirmation if it is practicable 
or desirable. In oesophageal and mediastinal new-growths invading the 
trachea. X-ray examination may assist in diagnosis. 

Course. — This is generally rapidly progressive. 

Prognosis. — This is hopeless, death occurring from asphyxia or from some 
complication or by asthenia. 

Treatment. — Treatment can be palliative and symptomatic only. I® 
obstruction, it may be possible in rare cases to give temporary relief by a !o* 
tracheotomy, but as a rule this is impossible, owing to the presence cf 
obstruction below any point where the trachea is accessible. 
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THE INFECTIVE GRANULOMATA 

Syphilis 

The trachea may be affected in both the congenital and acquired forms. 

In congenital syphilis, a progressive cicatrisation may occur, leading to 
stenosis. In acquired syphilis, during the secondary stage, the mucous 
membrane of the trachea may become generally hypersemic, or small raised 
mucous patches may develop locally. In the tertiary period, gummata 
may occur in the trachea, the commonest site being towards the lower end. 
Degenerative processes, leading to necrosis and softening, eventually result 
in ulceration, sometimes with local sloughing of parts of the tracheal rings. 
In the process of cicatrisation a progressive stenosis may develop. 

Symptoms. — Symptoms are those of chronic tracheitis and tracheal 
irritation in both the secondary and tertiary manifestations, but in the 
latter, signs of tracheal stenosis may develop when scarring and healing 
are in progress. Laryngeal involvement occurring at the same time tends 
to distract attention horn the tracheal lesions or to obscure them. 

Diagnosis. — The diagnosis of syphilis of the trachea depends upon a 
careful study of the history of the case, indications of tracheal irritation, 
laryngoscopic or endoscopic examination, the coexistence of other mani- 
festations of syphilis, and in their absence, a positive "Wassermann reaction. 

Prognosis. — If Hie condition is recognised early, excellent results may 
be obtained by treatment, but it is obvious that where deep destructive 
changes have resulted, medicinal measures can only palliate. 

Treatment. — Anti-syphilitic treatment should be administered vigorously, 
and after a course of neoarsphenamine, mercury or bismuth preparations 
should be given. Inunction seems sometimes of special value in such cases. 
In cases of stenosis of the trachea from cicatrisation, dilatation of the 
stricture by means of bougies introduced through an endoscope may be 
practicable and afford useful help. 

Tubebculosis 

Tuberculosis of the trachea is occasionally found post mortem in advanced 
cases of pulmonary tuberculosis, usually in those with extensive laryngeal 
involvement. Primary tracheal tuberculosis is unknown. The rarity even 
of secondary lesions in this tube is probably to be explained by the ciliated 
epithelium preventing lodgment of the bacilli. 

Pathology. — Tuberculous lesions may occur at any part of the trachea, 
but they are more Sequent in the lower part and on the posterior wall. 
"When they occur they are usually numerous. There may be some general 
hypersemia, or small tubercles, varying in size from a pin’s head to a split 
pea, may be visible. Later, superficial ulceration occurs, forming irregular 
punched-out ulcers. Occasionally, the process may extend deeper, and 
erosion of the cartilages may occur, with the formation of sinuses and even 
fistulous co mmuni cation with the oesophagus. 

Symptoms. — Since tracheal tuberculosis is usually a late manifestation 
of advanced disease, its clinical indications are slight and are usually obscured 
by the more obvious laryngeal and pulmonary symptoms and signs, though 
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if the process extends deeply and produces sinuses and fistulous tracks, it 
may become apparent. The actual tracheal symptoms are those of cough 
and retrosternal soreness. 

Diagnosis. — This condition has to be distinguished from other chronic 
tracheal lesions, and a diagnosis can only be made from a careful review of 
the history, the general evidence of tuberculous disease and by the tracheal 
involvement which may be visible by endoscopy. 

Treatment. — This must, from the nature of things, be largely palliative, 
and is in effect practically identical with that of laryngeal tuberculosis, 
notably intratracheal insufflation with orthoform and benzocaine (nnasthe- 
sine). 

Leprosy 

In some cases of this disease, granulomatous lesions occur in the trachea, 
and these may eventually give rise to tracheal stenosis, owing to the con- 
traction of new-formed fibrous tissue. The diagnosis can only be made from 
the occurrence of tracheal symptoms in a case with established lesions of 
leprosy in other parts. 

The treatment is symptomatic. 

Scleroma 

Although in most cases this condition affects the nose only, soleromatous 
lesions may be found in the trachea as a pathological curiosity. Tho disease 
in any form is rare in England, and occurs chiefly in Poland and Austria. 
The nodules of granulomatous tissue in the trachea may cause partial obstruc- 
tion mechanically, or, on contraction, lead to actual stenosis. 


TRACHEAL OBSTRUCTION 

Obstruction to the lumen of the trachea may be produced by foreign 
bodies, by conditions originating in tho trachea, and by pressure from without. 

Foreign Bodies in the Trachea 

Tho commonest route by which foreign bodies enter the trachea is through 
the mouth and larynx, in the acts of breathing, laughing, yawning, sighing, 
or before and after coughing, when food or some foreign substance is in the 
mouth. A piece of bone, a Btud, button, false teeth, chewing gum, peas, 
articles of food, nuts, grains of wheat, beads or blades of grass are among 
tho substances which may gain entrance to the trachea m this manner. 
Surgical operations in the mouth and throat may lead to the inhalation of a 
tooth, a piece of tonsil or a inas3 of adenoid tissue. Material vomited from 
the stomach, such as food, blood clot or intestinal worms, may be inhaled into 
the trachea. A large blood clot in hemoptysis may temporarily obstruct it- 
Foreign bodies may also gain access through the tracheal wall, such as small 
projectiles in wounds of the neck, a piece of new growth, or tuberculous 
glands by ulceration through the wall. 

Unless it becomes impacted, or is too large to enter one of the two main 
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bronchi, a foreign body rarely remains long in the trachea. It either causes 
death with dramatic rapidity, iB coughed out again, or passes down into one 
or other of the large broncw or their secondary divisions, where it produces 
results which are described in the section on diseases of the bronchi. 

Symptoms. — These depend upon the mode of entry, the size of the foreign 
body, and the degree of obstruction to the air current which it induces, but 
in general the tracheal symptoms are less urgent than those of laryngeal 
obstruction, and less serious than those of obstruction of one or other main 
bronchus. There may be intense dyspnoea, with great discomfort and alarm 
during the actual passage through the larynx of a small foreign body, especi- 
ally if it is temporarily arrested there ; but when it enters the trachea there 
is an almost instantaneous cessation of the acute distress, though some degree 
of dyspnosa may persist. The type of dyspnosa is inspiratory in the main, 
though a minor degree of expiratory difficulty may be apparent if the foreign 
body is of considerable size. There may be a definite stridor with both 
phases of respiration, but it is more pronounced in inspiration. If the 
foreign body remains loose in the trachea, which may occur if it is rounded 
and too large to engage in one of the main bronchial divisions, a sound of 
vibratory character may be heard on auscultation of the trachea, sometimes 
described as the bruit de grebttement. This may be produced by friction 
of the foreign body against the tracheal wall, or more commonly by the air 

E assing over it during respiration. A paroxysmal cough may occur, caused 
y the foreign body irritating the sensitive posterior wall of the trachea, 
and during such an attack the foreign body may be forced up to the larynx, 
obstruct it, or cause reflex spasm with intense dyspnoea and cyanosis and a 
risk of suffocation, unless it drops back, is coughed out, or removed. When 
sudden rupture of caseous material into the trachea occurs, the lumen may 
be blocked and death take place rapidly. 

Diagnosis. — The history of disappearance of some object from the mouth 
during coughing, breathing or laughing should give rise to suspicion of an 
inhaled foreign body, and this may be confirmed by seeing the object directly 
by endoscopy, or indirectly by means of the X-rays. 

Course. — A foreign body impacted in the trachea may give rise to septic 
inflammation of its walls, with subsequent cicatrisation after removal, or 
it may lead to secondary infective processes in the lungs, such as purulent 
bronchitis and broncho-pneumonia. 

Prognosis. — This depends in the main on the nature of the foreign 
body, and the time elapsing before its removal. An irregular, rough or soft 
foreign body is more likely to induce septic complications than a smooth, 
hard substance. Apart from rapidly fatal results, the prognosis is better 
with intratracheal foreign bodies than with those reaching the bronchi. 
If removal is effected within 24 to 36 hours, recovery is usually rapid and 
complete. 

Treatment. — Treatment consists in rapid removal with as little damage 
to the trachea and larynx as possible. This may be effected by means of 
forceps passed through a bronchoscope, or rarely by tracheotomy alone, 
when the foreign body may be coughed out through the opening or be easily 
removed by forceps. Inversion of the patient in the hope that gravity may 
assist the expiratory efforts of cough is dangerous and should only be 
attempted after tracheotomy has been performed. Where rupture of a caseous 



1146 DISEASES OF THE RESPIRATORY SYSTEM 

gland or softening new-growth occurs into the trachea, an immediate tracheo- 
tomy may be necessary. 

Obstruction from Cicatrisation of the Tracheal Walls 

^Etiology. — This may result from any condition leading to ulceration 
of the tracheal walls, with subsequent healing, such as a syphilitic gumma, 
or less commonly other granulomata, such as tubercle, leprosy or scleroma. 
Another cause is cicatrisation from wounds of the trachea, accidental, suicidal 
or after tracheotomy, when the incision has been made too near the cricoid, 
or when the wound has become infected or the tube left in too long. Scarring 
from damage to the trachea by the inhalation of boiling or caustic liquids or 
even by inhaled gases may lead to stenosis. 

Pathology. — The deformity of the trachea and the obstruction of its 
lumen depend upon the situation and the extent of the cicatricial contraction 
of its walls. It may be local, producing an hour-glas3 constriction, or involve 
a long extent of the tube. Occasionally, especially in syphilitic lesions, 
stenosis may occur at two different levels. 

Symptoms. — These depend upon the degree of stenosis, the rapidity 
with which it develops, and the condition of the larynx, bronchi and lungs. 
When the stenosis is produced gradually, as in cicatrisation, a degree of 
obstruction may result, greater than would be compatible with life if suddenly 
induced. In the early stages of a progressive stenosis, slight dyspnoea may 
bo present on exertion, and during sleep a faint stridor may be audible, 
disappearing when the patient is awake. As the contraction progresses, 
tho dyspnoea becomes more marked, and a definite and persistent stridor 
develops, at first inspiratory only, though expiration may become both 
noisy and obstructed. The patient may experience a sensation of obstruc- 
tion referred to the neck or under the sternum, accompanied by pain and 
irritation, leading to cough, which may be dry, noisy and metallic, or accom- 
panied by more or less frothy sputum, if the primary condition is associated 
with widespread tracheitis. The voice may lose tone and volume, and the 
patient talk more quietly than normal and with some evident effort, la 
advancing stenosis, sudden and alarming attacks of dyspnoea may occur, 
leading to cyunosis and threatening suffocation. These attacks are usually 
due to an accumulation of mucus at the site of the stenosis. Tho patient in 
advancing degrees of obstruction cannot lie down, and generally sits leaning 
forward with chin depressed. It may be noted that the extraordinary 
muscles of respiration contract forcibly, and yet the laryngeal excursions rnay 
be sinnll or hardly noticeable, in contrast with those of laryngeal obstruction 
in which they are maximal. This distinguishing sign was first pointed out 
by Gcrhardt, und is of value, but unfortunately it is not absolute and cannot, 
therefore, be regarded as pathognomonic. On auscultation over the trachea, 
a noisy roar may be audible, of maximum intensity near to the obstruction, 
whereas the breath-sounds over both lungs may be deficient, although the 
stridor may be conducted bilaterally. 

_ Diagnosis. — Tracheal obstruction from cicatrisation has to be distin- 
guished from laryngeal obstruction, in which the symptoms are usually boh 
acute und more urgent. Gerhardt’s sign described above may also be sug* 
gestive. It has also to be differentiated from obstruction due to pressure 
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from without {vide infra). The only reliable method of distinction is by 
direct inspection with the bronchoscope. 

Course. — The course of cicatricial stenosis is usually progressive, unless 
arrested by treatment, and the dyapaoeic attacks become more frequent and 
alarming. 

Prognosis. — Early syphilitic stenosis may be arrested by appropriate 
anti-syphilitic treatment. Obstruction due to other granulomatous con- 
ditions varies with the severity and extent of the primary lesions. Caseous 
material or degenerated growth ulcerating into the trachea is usually immedi- 
ately fatal, or leads to death within a few days from pulmonary complications. 

Treatment. — Rest, avoidance of exertion, smoking and alcohol should be 
advised. The patient’s fears should be allayed and symptomatic treatment 
ordered, such as sedative inhalations or a linctus to check useless cough. In 
syphilitic stenosis vigorous anti-syphilitic treatment with neoarsphenamine , 1 
mercury or bismuth preparations should be given. A low tracheotomy may 
be necessary for an intractable stricture high up in the trachea. In some 
cases where an ordinary tracheotomy cannot be performed below the stricture, 
it may be possible to insert Koenig’s long tracheotomy tube through an open- 
ing in the trachea made above it. In other cases, dilatation of a fibrous 
stricture by bougies passed through an endoscope may be feasible. 

Obstruction prom External Pressure 

Pressure on the trachea may occur in the neck or in the mediastinum. 

Causes of pressure in the neck — Strangulation, throttling and garotting 
lead to death by occlusion of the trachea and suffocation. Enlargement of 
both lobes of the thyroid body may cause lateral compression of the trachea, 
until eventually its lumen is reduced to a narrow slit — the so-called “ scabbard 
trachea.” Irregular or unilateral enlargements on the other hand cause 
deviation of the trachea, with kinking of its lumen. Other less common 
causes of compression of the trachea are enlargement of the cervical glands 
from tuberculosis, malignant diseaso, Hodgkin’s disease or leukmmia. The 
trachea may be pressed on from behind by a foreign body impacted in the 
oesophagus, or by a bony tumour arising from the vertebras. 

Causes of pressure in the mediastinum. — An aneurysm of the aortic arch 
may press directly upon the trachea at, or near, the bifurcation and cause 
obstruction. Similarly deep pressure may be caused by a retrosternal goitre, 
a persistent and enlarged thymus, or a thymic abscess, mediastinal glands 
enlarged from any cause, usually malignant disease, a dermoid cyst or a 
bony tumour originating in the sternum. 

Symptoms. — The symptoms are in the mam identical with those of 
stenosis of the trachea from intrinsic causes, with the special symptoms 
due to the primary external condition superadded. 

Diagnosis. — This may bo simple and obvious, as in those cases due to 
pressure from tumours in the neck, whereas, in those due to mediastinal 
pressure, it is usually only possible after a careful survey of all the symptoms, 

1 According to Mr. Harold Barwell, administration of potassium iodido is very 
dangerous, as it increases the secretion which is peat up behind tho stenosis. It may be 
given in combination with belladonna, but it is hotter withhold until the severity of the 
condition has been relieved by neoarsphenamine. 
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and is in brief identical with that of aneurysm or mediastinal new-growth, to 
which reference should be made. In some cases X-ray examination may gv.* 
valuable information. 

Prognosis. — This is good in obstruction due to causes in the neck othu 
than malignant disease, but it is grave, almost hopeless, in obstruction due to 
mediastinal causes, with the exception of abscess, goitre, dermoid cyst ar.i 
some thymic conditions. 

Treatment. — The treatment is that of the primary condition. In goitre 
and tuberculous glands, in simple tumours, cysts and some thymic condi- 
tions, operation may be possible and may effect complete cure. In there 
due to mediastinal pressure, especially from aneurysm or new-growth, 
treatment, in most cases, can be only palliative or symptomatic, and directed 
to the relief of pain, dyspnoea, cough and distress. 


INJURY 


Direct violence to the trachea has been known to cause rupture when tL« 
chin is raised upwards and the trachea is, therefore, extended. 


R. A. Young. 

G. E. Beaumont. 


DISEASES OF THE BRONCHI 

BRONCHITIS 

Inflammation of tbo bronchi, or bronchitis, is one of the commontJi 
maladies and may be induced by a variety of causes. These, in the main, 
fall into three groups : bacterial, chemical and mechanical, similar to the 
causes of tracheitis, which is, indeed, in many cases, a concomitant or ante- 
cedent of bronchitis, so that tracheo-bronchitis would be a more accurate 
designation of the majority of cases. At the same time it should be recognised 
that the trachea may be alone or predominantly affected, while, on the other 
hand, in many cases of bronchitis of the smaller tubes, the trachea maj 
escape, or bo only slightly involved. 

Bronchitis is so varied in its extent and in the form and severity of iu 
manifestations that a satisfactory classification is somewhat difficult to 
formulate. Wo propose to consider the clinical manifestations of bronchitis 
according to the following classification : ( 

1. Acute I'ohms — ( a) Catarrhal bronchitis, (1) of the larger tubes, (2) u. 
the smaller tubes ; (6) suppurative ; (c) secondary bronchitis ; (</) bronchitu 
due to mechanical and chemical agencies ; (e) fibrinous. 

, 2. Chhontc Foums — ( a) Catarrhal, (h) suppurative, (c) secondary, (J) du* 

' to mechanical agencies, and {r) fibrinous. 
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1. ACUTE BRONCHITIS 

Acute Catarrhal Bronchitis of the Larger Tubes 

4 

Synonyms. — This condition is often called Bronchial Catarrh, or Acute 
Tracheo-bronchitis. 

iEtiology. — Predisposing causes. — Climate and latitude undoubtedly 
play an important part. Catarrhal bronchitis is rare in polar and arctic 
regions and near the equator, but is very prevalent in damp and foggy 
climates. In England, attacks are common in late autumn, winter and 
early spring. It is probable that some degree of hereditary predisposition 
occurs, since “ weakness of the chest ” is common in some families. Owing 
chiefly to greater exposure, the disease occurs more frequently in men than 
in women. It is most common at the extremes of life, infancy and old age, 
but it is not infrequent at any age. Eatigue'and privation play their part, 
and exposure to cold, wet or fog so frequently seems to initiate the attack 
that it is often regarded as the exciting cause. Scoliosis, kypho-scoliosis 
and other malformations or deformities of the chest predispose to bronchitis, 
and some of them are induced or aggravated by bronchitis early in life. 
Chronic cardiae and renal disease both render their subjects more liable to 
bronchitis, as do also conditions of the nose and pharynx which lead to mouth- 
breathing, in consequence of the inhalation of air which is unwarmed and 
unfiltered by the nose. In childhood, dentition seemB to be a frequent 
predisposing condition. 

The exciting cause is usually one of the catarrh-producing organisms, 
and one or more of the following may be found in the sputum: the pneumo- 
coccus, Friedlander’s pneumo-bacillus, streptococci, Micrococcus catarrhalis, 
staphylococci, M. tetragenus, and filter-passing organisms. It may also be 
caused by the Spirochceta bronchialis. 

Pathology. — The changes induced in the bronchi are similar to those 
in the nasal mucosa in coryza and in the trachea in tracheitis. Three stages 
may be described : An initial dry stage, when there is active hyperemia of 
the bronchial mucosa, with exudation into the submucous layer, causing 
temporary diminution of the bronchial secretion from occlusion of the 
mucous ducts. The second or mucoid stage is associated with copious 
discharge of mucoid Becretion, owing to increased activity of the mucous 
glands, this secretion being mixed with shed ciliated epithelial cellB and 
Beauty leucocytes. Sometimes in acute cases a few red blood corpuscles 
are present. The third stage is that of resolution, though not infrequently 
a muco-purulent stage occurs, when the sputum becomes less copious and 
greenish in colour from large numbers of pus cells. 

In fatal cases the lung tissue may appear slightly distended and red, 
while the bases may be sodden from oedema. On section, the bronchi 
appear injeoted and the mucosa is swollen. On squeezing the lung, beads 
of mucoid fluid or muco-pus exude from the cut endB of the bronchi. There 
is no consolidation and the lung tissue floats in water. 

Symptoms.— An attack of acute bronchitis generally begins suddenly, 
with malaise, aching in the limbs, and a sense of oppression in the chest. 
If the trachea is also involved, there is the characteristic feeling of rawness 
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under the sternum. The temperature rises, varying from 99° to 100 J F. 
in mild cases to 103° F. in more severe ones. The cough is at first dry* 
irritating and ineffective, but in a few hours it becomes looser. The sputua 
in the early stage is scanty, tenacious and sometimes streaked with blood; 
it then becomes copious, mucoid and frothy in character, and is found to 
contain mucus, shed epithelial cells, leucocytes and red blood corpuscle*. 
Later it lessens in quantity and may become thick, yellow and muco-puruleat. 
With the onset of expectoration there is generally an abatement in tbs 
symptoms, the rawness under the sternum disappears, and the feeling c{ 
pain or soreness about the pectoral muscles and the costal attachments cf 
the diaphragm lessens. The febrile reaction may last only 3 or -i days, but 
the cough and expectoration may go on for 10 days or longer, gradually 
diminishing, until they are present only night and morning, and then cea-e 
completely. 

In the early stage the patient is flushed and the breathing may be slightly 
increased in rate, but it is rarely or never laboured, unless emphysema co- 
exists. Vocal fremitus is unaltered, but rhonchal fremitus may sometima 
be felt over one lung or both. The chief physical signs are discovered only 
on auscultation. The breath-sounds may be harsher and higher-pitcheJ, 
particularly in infants and children, but they remain vesicular, and expira- 
tion may be prolonged. The voice conduction is unaltered. As a rule rhonchi, 
either sonorous or sibilant, according to the size of the bronchus in which 
they are produced, are audible over both lungs, and during the mucoid stage 
bubbling rales may be heard, especially at the bases. 

Complications and Sequelae. — Bronchitis may go on to broncho- 
pneumonia or may be followed by lobar pneumonia, fibroid induration 
or bronchiectasis. It may lead to chronic bronchitis, or be followed by 
active tuberculosis. Occasionally acute interstitial emphysema may result 
from violent coughing. 

Diagnosis. — The diagnosis of bronchitis is usually easy, owing to the 
characteristic rhonchi, but it is important to differentiate primary bronchitis 
from bronchitis occurring as a secondary condition in acute specifio fevers 
and other diseases. 

Course. — This is variable. The patient may be convalescent in fron 
7 to 1-1 days, but cough, expectoration and a condition of debility may 
continue for several weeks, though, iu this case, the possibility of pulmonary 
tuberculosis should always be considered. 

Prognosis. — Bronchitis of the larger tubes is rarely fatal, except when it 
occurs in infants or the aged, or as a complication of advanced cardiac- or 
renal disease. 

Treatment. — Puoi'iiY lactic. — This consists in the avoidance of stuffy, 
ill-ventilated rooms and places of entertainment when catarrhal infections 
are rife. In mouth-breathers, steps should be taken to deal with the condi- 
tions of tho naso-pharynx inducing this habit, and instruction in norma! 
breathing giveu. In dusty occupations, suitable measures should be tabs 
to minimise the irritant particles in the air, as is now done in most factories 
and workshops. Where poisonous gases have to be encountered, some foio 
of efficient gas-mask should be utilised. 

Prophylactic inoculation by vaccines, either from stock mixtures such 
as are now available, or from autogenous cultures, is uow being extensively 
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used, and with some success. An autogenous vaccine is usually to be pre- 
ferred, if possible. The dose given depends upon the organism and varies 
from 1 to 60 or 100 millions. Two or three doses at intervals of 7 to 10 to 
14 days are usually given in the case of the stock vaccines, whereas with the 
autogenous a course of 6 to 12 gradually increasing doses is given at intervals 
of about a week. 

Curative. — No matter how mild the attack may be at the onset, the patient 
should be kept in bed. This may only be necessary for 1 or 2 days, but he 
should keep to Ids room till his temperature has returned to normal. The 
Turkish bath taken by some patients at the first onset is unwise and should 
be discouraged. The room temperature should be kept at 60° to 66° F. 
While the temperature is raised the diet should be the ordinary, simple, 
liquid diet suitable to febrile conditions, namely, milk, weak tea, cocoa and 
simple gruels, broths or one of the many invalid foods. The patient is 
often thirsty, and warm or hot demulcent drinks, such as toast water, 
fruit juices in hot water, and linseed tea sometimes afford great comfort. 
The air of the bedroom may be moistened by means of a steam kettle in the 
dry stage, but the use of a steam tent is to be avoided. Local applications 
over the sternum, acting as counter-irritants, seem to give some relief to the 
distressing soreness so often complained of. A mustard leaf or one of the 
medicated wools is the most easy to apply, but a linseed poultice, kaolin 

C ”-ice or a liniment, such as camphorated oil or the acetic turpentine 
ent, may be ordered. Some patients find a cold or hot compress to 
the neck comforting. Medicated inhalations may be used, either in a special 
inhaler or in a domestic substitute, such as a jug. At first vapor benzoini 
— 60 minims to the pint of water at 160° F. — is the most comforting, but in 
later stages vapor pini (olei pini, min. 10 ; mag. carb. levis, gr. 10 ; aquam ad 
min. 120) — 120 minims to the pint — or a dry inhalation of creosote, terebene 
and spirits of chloroform may be useful. It is often wise to start treat- 
ment with an aperient, unless this is contra-indicated. In the dry stage a 
simple saline diaphoretic mixture may be given, with tinct. ipecacuanhas or 
vin. antimoniale in small doses. One-drop doses of tincture of aconite are 
also sometimes given. When expectoration starts it may be encouraged by 
saline and stimulating expectorants, such as ammonium chloride or car- 
bonate, combined with squills and flavoured with syrup of tolu or of Vir- 
ginian prune. For the first night it may be well to give 10 grains of Dover’s 
powder to relieve discomfort and secure sleep. 

During convalescence the patient should take care to avoid chill and 
should be given a more liberal diet. A mixture of strychnine and phosphoric 
acid may be given for a few days, and a linctus or lozenge containing small 
doses of diamorphine (heroin), codeine or other sedative, to lessen the in- 
effective cough, which not infrequently occurs, especially at night. Con- 
valescence is usually shortened by a few days’ stay at the coast, especially 
the south. 

When bronchitis occurs as a part of some specific disease, such as diphtheria 
or influenza, the treatment Bhould be that appropriate to the particular disease. 

Acute Catarrhal Bronchitis of the Smaller Tubes 
Synonym. — Capillary Bronchitis. 

It is open to question whether this condition exists as a separate entity. 
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When the finer bronchi and bronchioles are inflamed the alveoli invariatlr 
become involved, since very little swelling of the bronchiolar walls is suiSctea: 
to occlude the lumen of the tube, with the inevitable production of an area 
of lobular collapse. The transition from this condition to actual lobular 
pneumonia is a very small one. In any case, the causes, the symptoms 
and the treatment of capillary bronchitis and broncho-pneumonia are identi- 
cal. (See Secondary Broncho-pncumonia.) 


Acute Suppurative Bronchitis 

Synonyms. — Sometimes called Acute Purulent Bronchitis, or Suffocative 
Catarrh. 

This condition was brought into prominence during the 19M-1918 war. 
In 1916 and 1917 it appeared in epidemic form amongst the British 
troops in England and France. Although it was then regarded by some 
observers as a new disease, it is more probable that it was, in reality, an epi- 
demic form of a condition usually rare and sporadic and previously termed 
“ suffocative catarrh." That name has unfortunately been applied loose!; 
to a number of conditions associated with acute dyspnoea. 

/Etiology . — Predisposing causes . — The exceptionally severe winter cl 
1916-17, together with conditions of overcrowding in huts and billets, were 
undoubtedly concerned in the epidemic just mentioned. The condition 
a fleets young adults chiefly, and is much more common in men. Over- 
oxertion, fatigue and debility predispose to it, but the disease may occur in 
robust and healthy persons. A history of chill may bo given, but often no 
obvious cause can be discovered. 

Exciting cause . — The organisms usually found are the pneumococcui 
and Pfeiffer’s II. influenza, the latter being reported in 90 per cent, in some 
series of cases. The Micrococcus calarrhalis is also sometimes present. 

Pathology. — A very intense inflammation occurs in the medium-sued 
and small bronchi, leading to an exudate rich in leucocytes. The inflam- 
matory process may extend to the alveoli, which then contain a fibrinou 
fluid, with entangled red cells. The condition occurs in both lungs and is 
usually almost universal, no portion being spared. Post mortem the lung* 
are heavy and red in colour. On section the bronchi are found to contain a 
thick yellow purulent fluid. Small areas of collapse and sometimes of 
hroucho-pneumouic consolidation are seen, and there is usually cedema of the 
bases. Plastic pleurisy is not infrequent, and the glands at the root of the 
lung are enlarged. 

Symptoms. — The onset is usually abrupt, often in young people appa*' 
cntly in robust health. A definite chfll may occur, or only coryza and general 
malaise, with aching of the muscles. The temperature rises quickly and nil; 
reach 10-1° F. early in the disease. A cough soon develops and extreffii 
dyspnoea is a characteristic feature. Expectoration starts early, often os 
the second or third day. At first it may be streaked with blood, but it scon 
becomes yellowish green and nummular; it consists of almost pure pW> 
there is often as much as 5 or 6 ounces in 21 hours. In most instances there 
is great prostration. In grave cases the patient becomes unconscious a- 1 * 
loses control of the sphincters. 

there is intense cyanosis, the face, lips and ears being purple, ltcspira- 
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tion is rapid, 30 or 40 per minute, and the accessory muscles are often in 
full action. Palpation and percussion may not show any abnormality 
tihrmgh alight dullness is sometimes present at the bases. At first no 
fli gna may be discovered on auscultation, but soon the breath-sounds 
become largely obscured by medium-sized bubbling rales, often audible 
from apex to base, both front and back. The pulse is frequent, the right 
heart may dilate and the heart-sounds become weak. 

Complications and Sequelae. — In severe cases recurrent bronchitis, 
broncho-pneumonia, fibroid disease or emphysema may follow. 

Diagnosis. — The early occurrence of marked dyspnoea and cyanosis, 
the expectoration of copious pus, and the widespread rales without dullness 
are very suggestive of acute suppurative bronchitis. The disease must be 
differentiated from other conditions described as acute suffocative catarrh 
that are associated with extreme dyspnoea and cyanosis. 

Acute pulmonary oedema is usually afebrile, and the sputum is albuminous, 
frothy and copious. The condition leading to it, Buoh as cardiac or renal 
disease, may be apparent. 

Capillary bronchitis or broncho-pneumonia may give rise to difficulty, 
but in these conditions the sputum is scanty, tenacious, sometimes rusty, and 
but rarely purulent; moreover, cyanosis and dyspnoea develop late and 
depend upon the extent of the disease and the condition of the right aide of 
the heart. 

Pneumonia of the wandering type may simulate this condition, but the 
character of the signs, with dullness and tubular breathing, and the rusty 
sputum, usually render diagnosis easy. 

Course. — In favourable cases complete restoration to health results. 
In severe cases the course is rapid, the patient becomes comatose from 
toxEemia, expectoration ceases and death occurs from exhaustion in 2 or 
3 days from the onset. In other cases the disease may last for weeks and 
proceed to recovery or death. 

Prognosis. — Thi3 is very grave. The mortality is high, often as much as 
60 per cent. Cases extending to 3 weeks or more with swinging temperatures 
usually recover. 

Treatment. — Cases of this disease should be isolated. If there are in- 
dications of an epidemic spread, prophylactic inoculations with a vaccine 
made from the special strain of pneumococci concerned may be useful in 
limiting it. In any future epidemio, a trial should be made of sulphapyridine 
(M. & B. 693). The steam tent and the inhalation of medicated vapours, 
such as vapor benzoini, may give a little relief to the dyspnoea. Oxygen 
should be administered either by means of the double nasal catheter or the 
B.L.B. mask. Venesection may give temporary relief, but produces no 
lasting effect. Ammonium carbonate and potassium iodide are generally 
recommended. Stimulants, Buch as brandy and strychnine, should be given 
freely, and hypodermic injections of nikethamide (coramine) or leptazol 
(cardiazol) may be given. 


Secondary Bronchitis 

Etiology. — Bronchitis, usually of catarrhal type— indistinguishable as 
regards symptoms and signs from primary acute catarrhal bronchitis — occurs 
37 
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aa a definite part of many acute infectious diseases and as a complication :: 
others. Among these may be mentioned measles, whooping-cough, influent 
the enteric group, small-pox, diphtheria, malaria and plague. Acv.j 
nephritis of infective origin is often accompanied by acute bronchitis. Oti« 
conditions associated with bronchitis are pulmonary tuberculosis, glands!, 
secondary syphilis, pleurisy and gunshot wounds of the chest. 

Diagnosis. — Bronchitis is easy to recognise, but it is important not n 
overlook the fact that it may not be the primary condition. In all casi ci 
bronchitis in the early stages, the possibility of a primary acute specific in- 
fection should be borne in mind. The diagnosis is also of importance i: 
regard to treatment — for example, in malaria, nephritis and syphilis, k 
which treatment directed to the primary condition may be more helph! 
than the ordinary treatment of catarrhal bronchitis. 

Bronchitis doe to Mechanical and Chemical Agencies 

./Etiology. — Mechanical . — Attacks of acute bronchitis may be caused Ij 
the inhalation of dust-laden air. In occupations where the worker is liable 
to inspire fine particles of carbon, silica, steel, iron, asbestos or kaolin, acuu 
bronchitis may result, but more often these conditions lead to chronic bic:- 
chitis and pneumokoniosis. Pressure on a bronchus by aneurysm or at- 
growth, or irritation by the presence of a foreign body, may induce loc-d 
acute bronchitis. The symptoms and signs are practically identical with the; 1 , 
of the catarrhal form and need no special description. 

Chemical . — Acute bronchitis may follow the inhalation of chemical ini- 
tauta, either as a result of occupation, accidents, attempts at suicide, or the u-: 
of poison gases in warfare. Special attention has been drawn to this sublet 
by the large number of cases of “ gassing ” dealt with in the War of 1914—191:- 
Death not infrequently occurred, much acute Buffering was caused, ac: 
some permanent damage has resulted in many cases which recovered 
“ Mustard gas ” produces its chief effects upon the skin, the eyes and tti 
bronchi. A fibrinous exudate forms on the mucosa as a false membraii 
which separates a3 a slough. The suffocative gases chlorine and phosget* 
affect the alveoli primarily and more intensely. Chlorine inhaled in a cc:- 
ccntration of 1 in 10,000 causes a rapid alveolar flooding with a serous ar.- 
highly albuminous fluid, and if the victim does not die at once he i3 liat- 
to suffer from an acuto bronchitis. A condition called bronchiolitis fibres 
obliterans may occur as a sequel. It is often associated with asthma'-: 
dyspnoea. 

Symptoms. — These are similar to those of acute catarrhal bronchia- 
but thero is great pain, distress and almost constant cough, often wil. 
copious expectoration. 

The treatment is referred to under the heading of Tracheitis, and is, 
the main, symptomatic and directed to the relief of pain, useless couji 
aud distress. If thero is cyanosis, oxygen should be given continuously - 
necessary by double nasal catheter or B.L.B. mask. 
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Acute Fibrinous Bronchitis 

Synonym. — Acute Plastic Bronchitis. 

Definition. — A comparatively rare acute disease in which there is in- 
flammation of the bronchi, with the formation of casts. These may be 
hollow or solid, and are coughed up in the expectoration. 

^Etiology. — The cause of the disease is unknown. It is more common in ■ 
mfllofl , and is met with both in children and in adults. It may begin as a 
primary catarrhal bronchitis, or develop as a complication of enteric fever, 
measles or pulmonary tuberculosis. Such organisms as the pneumococcus 
or a streptococcus may be found in the casts. 

Pathology. — The casts may involve the main bronchi only, or more 
frequently the smaller ones and the bronchioles. They are greyish white, 
solid or tubular, and when large, bear the impress upon their exterior of the 
bronchial walls in which they have been enclosed. Thus, when a cast extends 
up to the lower portion of the trachea, the indentations made by the tracheal 
rings may be seen impressed upon it. The fine terminations generally show a 
spiral moulding. Chemically, they consist of fibrin or of fibrin and mucin. 
Post mortem the casts may be seen in some places in situ ; in other areas 
the bronchi from which they have been expelled may be recognised. The 
bronchial mucous membrane is at times acutely inflamed, red in colour, with 
the lining epithelial cells desquamating, or it may appear pale and un- 
affected. There is usually a certain degree of emphysema, and there may be 
collapse of lung tissue beyond the site of obstruction. 

Symptoms. — The disease generally begins somewhat abruptly with a 
cough and malaise. In the course of a few days the patient becomes con- 
siderably worse, dyspnoea develops and a certain degree of pyrexia, but the 
temperature is often not more than 99° or 100° F. The dyspnoea becomes 
more intense, and is the prominent and all-important symptom. The face 
is seen to be cyanosed, the also nasi and the accessory respiratory muscles 
are in violent action, sometimes with retraction of the intercostal spaces. 
There may be diminished movement of the chest, either bilateral or unilateral. 
If there is unilateral pulmonary collapse the heart may be slightly displaced 
towards the same aide. Vocal fremitus may be normal or locally diminished. 
The percussion note is somewhat hyper-resonant over the anterior chest-wall, 
but behind there may bo some degree of dullness over one or other lobes. If 
the bronchi are unilaterally affected there may be dullness limited to one 
lower lobe, with diminution of air entry and no adventitious sounds. Vocal 
resonance over the affected area is lessened. There is usually some diffuse 
bronchitis, as indicated by the presence of rhonchi or rales. Marked stridor 
is sometimes heard with respiration. A special sign, the “ bruit de drapeau,” 
has been described when the cast lies free in the bronchial lumen. It is a 
dry olickmg sound, caused by the flapping of the cast against the wall of the 
bronchus as the air passes over it. The ordinary Bputum does not show any 
peculiarities. It may, however, show CuiBchmann's spirals, Charcot-Leyden 
crystals and eosinophils cells, and it may be absent until the crisis occurs. 
This consists in the expectoration of the cast after a violent fit of cou ghin g. 
The cast may be stained with blood, or there is sometimes actual haemoptysis. 
The peculiar nature of the expectoration often escapes notice, it is 



1156 DISEASES OF THE RESPIRATORY SYSTEM 

examined by floating in water, when a large intact cast is revealed. The 
dyspnoea ceases immediately after the cast has been expelled. 

Complications and Sequelae. — Emphysema may occur as the result of 
the violent coughing, or the disease may become chronic, recurring at intervals 
of varying duration. The most serious complication is laryngeal obstruction, 
caused by the cast becoming impacted between the vocal cords. 

Diagnosis. — The stridor and respiratory obstruction are suggestive of 
oedema of the glottis, but auscultation will show that the site of the lesion is 
lower down the respiratory tract. Asthma, and all causes of laryngeal and 
tracheal obstruction, must be excluded. The dyspnoea and the presence of 
signs localised to one lobe may suggest an active lobar collapse, or a lobar 
pneumonia, but the dyspnoea is more intense than is met with in either of 
these conditions. Casts are expectorated in diphtheria, pneumonia, chronic 
disease of the heart, pulmonary tuberculosis and haemoptysis. The casts of 
acute fibrinous bronchitis are firmer than those found in these affections, 
and are expectorated in long pieces, showing the many branches and bifurca- 
tions of the bronchial tree. 

Course. — The disease is generally self-limited, terminating with the 
separation and expectoration of the cast. The acute stage does not, as a rule, 
continue for more than 12 to 24 hours. 

Prognosis. — The immediate outlook is fair. Death may occur in the first 
attack, or recurrences may take place, which lead to an increasing degree of 
emphysema, with its usual results . The ultimate prognosis is, therefore, not good . 

Treatment. — The patient should be kept in bed and treated as a case 
of acute bronchitis. Inhalations of medicated vapours often afford relief. 
Potassium iodide is believed to expedite the separation of the oast. Intra- 
tracheal injections of olive oil or lime water have been recommended, as the 
casts tend to dissolve in the latter. Tracheotomy instruments should always 
be at hand in case of laryngeal impaction. 

2. CHRONIC BRONCHITIS 

Chronic bronchitis is perhaps even more difficult to olassify than the 
acute varieties, each one of which may have its counterpart in chronic form, 
so that the same classification may be followed. At the same time it must 
be admitted that, especially in the catarrhal forms, the clinical manifestations 
are somewhat varied. 

Chronio Catarrhal Bronchitis 

j&tiology. — The causes are practically identical with those of the acute 
form, of which it is in most cases a sequel. 

This affection may commence at any age, although it is more common in 
middle life and with advancing years. Men are more frequently affected 
than women. It seems also to have a special incidence in some families. 
It is more common in damp and foggy climates, and is favoured by urban 
conditions and by dusty occupations. It starts each winter with a more or 
less acute catarrhal attack, but each year the summer intermission becomes 
shorter, until the bronchitis persists throughout the year. It tends to produce 
emphysema and is aggravated in turn by thiB condition. It is especially 
favoured by cardiovascular lesions, such as valvular defects and arterial 
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disease ; also by goat, chronic nephritis, syphilis and alcoholism. Con * 
ditions associated with chronic cough predispose to it, notably emphysema, 
asthma, arrested pulmonary tuberculosis, mouth-breathing and cigarette- 
smoke inhaling. 

The bacteria found are practically identical with those in acute bronchitis, 
the commonest being the pneumococcus, Friedlander’s pnenmobacilluB, 
Micrococcus catarrhalis, streptococci and staphylococci. Mixtures of two 
or more of these may be present. A rarer cause is bronchial spirochsetosis, 
from infection with the S. bronchiaHs. 

Pathology. — The bronchi show chronic inflammatory changes of a 
catarrhal nature. The walls are thickened from chronic hypercemia and 
also from productive changes in the connective tissues. The mucous glands 
may be hypertrophied or atrophied, and there may be widespread desquama- 
tion of the ciliated epithelial lining of the bronchi. In long-standing cases 
there is usually some peribronchitis, leading to cylindrical bronchiectasis 
and distortion of the bronchi by fibrosis. There is almost invariably a 
greater or less degree of emphysema, which may be generalised or only 
marginal. Post mortem, the lungs are generally red and somewhat engorged, 
but if much emphysema has resulted they may be paler than normal. On 
squeezing the lung after section, pus or muco-pus exudes from the cut bronchi, 
and there is usually some evidence of cedema at the bases. 

Symptoms. — A patient with chronic bronchitis complains of his “ chest.” 
By this he means that he suffers from cough, expectoration and shortness of 
breath on exertion. The cough varies greatly in its severity. During the 
warm weather the patient may be completely free, and yet suffer for yeara 
from a winter cough. It may occur frequently throughout the day and in 
attacks at mght, or only m the mornings and evenings. 

The expectoration varies considerably in quality and quantity, so much 
so that the old classifications of chronic bronchitis were based on this factor. 
Thus, there may be practically no sputum or only small tenacious pellets, 
the “ orachats perl4s ” of Laennec ; on the other hand, there may be a 
profuse expectoration resembling unboiled white of egg diluted with water, 
constituting the form described as “ pituitous catarrh ” or “ bronchorrhoea 
serosa.” Usually the sputum is mucous or mueo-purulent and contains 
greyish-black particles mixed with a frothy fluid. The dyspnoea is largely 
due to the accompanying emphysema, and so indicates the degree of chron- 
icity of the disease. At first the patient may only notice that he gets out of 
breath on going upstairs or on mounting slopes, but later even walking on 
the level causes dyspnoea. 

Slight rises of temperature occur in the acute exacerbations of the 
catarrhal process. Slight cyanosis is frequently observed, especially after 
exercise, when the accessory respiratory muscles are called into play. Some, 
times rhonchal fremitus i3 felt. Movement of the chest is restricted by 
emphysema, and. the percussion note then becomes hyper-resonant. On 
auscultation, expiration is prolonged and sonorous or sibilant rhonchi are 
heard all over the lungs, with bubbling rales if there is thin secretion in the 
smaller bronchi. On the other hand, rhonchi may be scanty or only occasion- 
ally heard. Voice conduction is unaffeoted. The fingers may he slightly 
clubbed, and further evidence of venous obstruction apparent in the dilated 
venules on the cheeks or along the costal attachments of the diaphragm. 
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Complications and Seguelse. — The following changes may occur in t:* 
lungs — peribronchial fibrosis, bronchiectasis and emphysema. Asthma c: 
attacks of bronchial spasm sometimes form a complicating factor in chromic 
bronchitis, especially in the cases of BO-called bronchorrhcea. The increased 
cardiac strain may lead to right-sided dilatation, with basal pulmonarr 
congestion, ascites and oedema of the legs. Late in the disease, a 3 the reoui’t 
of the cyanosis, a peculiar form of confusional delirium is met with, which is 
worse at night. 

Diagnosis. — Chronic bronchitis must be distinguished from pulmonary 
tuberculosis, bronchitis secondary to heart failure, and from bronchiectay.'. 
In tuberculosis with bronchitis there iB generally wasting, and often flattening 
of tho chest-wall, owing to fibrosis of the lungs. In all cases where the 
summer intermission of the symptoms fails suddenly rather than lesieu 
gradually, tuberculosis should bo suspected. The diagnosis is clinched hr 
tho presence of tubercle bacilli in the sputum. In bronchitis secondary to 
heart failure, in addition to the cardiac signs, the rales in the lungs are chiedy 
basal and the rhonchi are not so universally distributed. In bronchiectam 
the signs are usually characteristic and often limited to one lobe. The X-rays 
will alford useful aid in diagnosis. 

Course. — The disease once firmly established, unless relieved by suitalli 
climatic treatment, remains chronic and becomes progressively more Eevere 
as further damage is wrought in the lungs with each hibernal exacerbation. As 
tho emphysema develops, a vicious circle is initiated, the aerating power cl 
tho lungs diminishes, and finally cardiac failure ensues. 

Prognosis. — The immediate prognosis is good, the ultimate iB bad. 
Much depends upon tho patient’s social condition and opportunities fer 
treatment, especially in respect to climate. The expectation of life ol » 
patient suffering from chronic bronchitis is considerably shortened. 

Treatment. — Those subject to chronic bronchitis should live in a wore, 
equable and dry climate. In England the south-western districts are best, 
but it is advisable to winter farther afield if possible, either on the Riviera, 
the north coast of Africa, or in Madeira. High altitudes should bo avoided 
if emphysema is present or if there are cardiac complications. Exposure 
to wet and chill is dangerous. The question of occupation is often difficult. 
Much time should bo spent out of doors, provided that the patient is sot 
exposed to tho inclemencies of the elements ; and, further, the work under- 
taken must not involve severe muscular efforts, or the inhalation of dusty 
or irritant particles. 

In England it is difficult to find an outdoor occupation conforming with 
theso desiderata, consequently light indoor work in a good atmo3phete 
should bo advised. Clothing should be warm but light, and afford special 
protection to tho chest without overloading, a3 some patients are liable to 
do. Excesses in diet are to bo avoided, also alcohol and heavy smolang- 
The general nutrition should bo well maintained, and many patients, especially 
those of spare habit, seem to derive great benefit from cod-liver oil during 
the winter months. 

If. cough is troublesome and expectoration tenacious or scanty', various 
combinations of expectorant remedies are useful, such as ammonium carbonate 
or chloride, tinct. ipecacuanha;, preparations of squills or senega, with tola, 
liquorice or Virginian prune as flavouring agents. A simple saline mixture 
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such as B. Sodii bicarb., grs. 10 ; sodii cblorid., grs. 3 ; sp. chlorof., min. 5 ; 
aquam anethi dest. ad fl. oz. 1, taken with an equal quantity of hot water in the 
morning or at night, may help to “ clear the tubes ” and give the patient a spell 
of freedom from cough. In older patients the ether and ammonia mixture 
may be given, and in cases with bronchial spasm potassium iodide with 
anti-spasmodics, such as stramonium, lobelia, belladonna or grindeiia, may be 
of great value. Various antiseptic drug3, such as turpentine min. 10, terebene 
min. 5-10, creosote min . 3 in capsules or perlesi have been recommended, and 
the elixir thymi et diamorphin. B.P.C. min. 60. Sedative lozenges, such as 
compound liquorice, heroin or codeine, are often useful in checking useless 
cough. Intercurrent attacks of acute bronchitis must be treated on the 
principles described under that condition and the patient kept indoors or 
in bed, as may be necessary. When an advanced degree of emphysema 
coexists the treatment appropriate to that condition should be applied. 
Sometimes benefit may follow the use of the compressed air chamber. When 
failure of the right heart ensues, with visceral engorgement, the treatment 
must be modified suitably as described under emphysema. Liniments 
applied to the chest-wall, especially those containing camphor, turpentine 
or belladonna, are soothing and afford relief. Care should be taken that any 
tendency to constipation is checked. In some cases, especially when the 
predominant organism is the Micrococcus catarrhalis or Friedlander’s 
pneumo-bacillus, an autogenous vaccine prepared from the sputum amelior- 
ates the symptoms when given in small doses. This should be considered 
especially in cases unable to undergo suitable climatic treatment. 

Chronic Suppurative Bronchitis 

Synonym.— Fetid Bronchitis. 

./Etiology. — This condition is not sharply defined and is not a specific 
and separate nosological entity, but it is a convenient group to include cases 
with fetid purulent sputum. In some forma of chronic bronchitis the secre- 
» tion may from time to time accumulate in the bronchi and prove offensive 
on expectoration. In some instances this condition becomes chronic and 
the expectoration is fetid np to the time of death. 

Pathology. — There is chronic inflammation of the bronchi, with marked 
peribronchial thickening. The bronchial secretion becomes purulent, and 
ulceration of the bronchial wall or dilatation of the lumen may occur. Post 
mortem, the lungs are soft, and on section some broncho-pneumonic areas, 
with cedema of the bases, may be seen. Pus of an offensive nature exudes 
from the cut ends of the bronchi. 

Symptoms. — These resemble those found in chronic bronchitis, with, 
in addition, the unpleasant characteristics of the sputum, in which Dittrich’s 
plugs may be found. These are small, yellowish bodies, with an intensely 
offensive odour, composed of compact secretion. 

Complications and Sequelae. — Ulceration of the bronchial walls, abscess 
or gangrene of the lung, and areas of broncho-pneumonia may develop. As 
with bronchiectasis, pyaemia sometimes ensues, with the formationof secondary 
abscesses in the brain. 

Diagnosis. — The sputum is offensive in abscess and gangrene of the lung, 
bronchiectasis and interlobar empyema. X-ray examination of the chest 
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is of great value in revealing these conditions, and lipiodol or nco-hjdiicl 
investigation will usually serve to distinguish between them. 

Course. — Thu diseaso is progressive, but in tho early stages there may c* 
long remissions in which the sputum is not offensive although the bronchita 
porsiats. 

Prognosis. — As the disease becomes firmly established the patient’j 
strength is gradually undermined from the absorption of toxins, and death 
ensues in the course of a few years, either from exhaustion, toxaemia or 
pycomia. 

Treatment. — An endeavour should be made to lessen or prevent the 
offensive character of the sputum. For this purpose creosote or garlic may 
be administered, as in bronchiectasis. If sputum is copious, postural drainage 
by means of a Nelson bed may bo useful. Creosote vapour baths are aha 
of great value. Apart from this, the treatment is as for chronic bronchitis. 

Chronic Secondary Bronchitis 

Chronic bronchitis is a common association of chronic cardiac and renal 
disease, and possibly also of gout. Its clinical characters do not need special 
description. It is only necessary to emphasise, as in the acute forms, the 
importance of recognising that the bronchitis is not the essential condition, 
and that treatment must be directed especially to the primary disease. 

Chronic Bronchitis from Mechanical and Chemical Agencies 

This usually proceeds to interstitial changes in the lung, and these results 
may be studied more conveniently under the heading of the pneumokoniosea 

Chronic Fibrinous Bronchitis 

Acute fibrinous bronchitis has been described above. In certain cases 
of chronic catarrhal bronchitis a fibrinous exudate may occur from time to 
time, with the formation of intrabronchial casta. There is then cough and 
dyspnoea, which abate with the expectoration of the cast. It therefore 
very closely resembles acute fibrinous bronchitis, and the treatment indicated 
is that described above. 


TUMOURS OF THE BRONCHI 

Tumours arising in tho bronchi may be (a) Bimple or (6) malignant. 

(а) Simple tumours . — The following varieties occur : Adenoma, lipoma, 
inyxoma, papilloma and chondroma. iVny of these may lead to bronchial 
obstruction and, in consequence, to collapse or bronchiectasis. Adonoma 
is of sufficient frequency and importance*to require separate description. 

(б) Malignant tumours . — Primary carcinoma or sarcoma may originate in 
the bronchi. In carcinoma the growth is usually of the columnar type, and 
arises from tho lining epithelium of the bronchi or from that in the mucous 
glands. Oat-celled tumours also occur, and occasionally’ squamous-celled 
carcinoma. In some instances secondary deposit? of carcinoma may follow 
very closely the paths of the main bronchi. Sarcoma may originate in the 
connective tissue of the bronchial walls. 
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THE INFECTIVE GRANULOMATA 

Although the majority of primary malignant tumoura within the lung 
originate in the bronchi, either from the lining epithelium or from the cells 
of the mucous glands, their pathological effects and clinical manifestations 
are in the main pulmonary, and it is therefore more convenient to describe 
them as tumours in the lung (see pp. 1239-1241). 

Adenoma op Bronchus 

^Etiology. — Adenoma of the bronchus occurs about equally in the two 
sexes, and usually in adults below the age of 40. 

Pathology. — The tumour is at first small and of polypoid form, as a 
rule arising in a main bronchus, but not infrequently in the branch to the 
lower lobe. It is about twice as common on the right side as on the left. 
The bulbous end is generally directed towards the trachea. The surface is 
usually smooth and shiny, but may be nodular. An erroneous diagnosis of 
carcinoma was not uncommon in the past owing to differences of staining of 
certain of the constituent cells and their irregular distribution in the con- 
nective tissues. Metastases, however, are unknown. An adenoma often 
projects through the bronchial wall, giving it a dumb-bell or cottage-loaf 
conformation. 

Clinical Features. — Often the earliest symptom is haemoptysis, and 
this may be slight or profuse, since adenomata are very vascular and bleed 
easily. In other cases the tumour causes bronchial obstruction with resultant 
cough and wheezing, proceeding later to pulmonary collapse or bronchiectasis. 
Dry pleurisy may be an early result of infection, and at times pleural effusion 
or empyema may conceal the underlying cause. 

Diagnosis. — Other causes of haemoptysis must be considered, such as 
pulmonary tuberculosis, mitral stenosis, dry bronchiectasis or bronchial 
carcinoma. Pulmonary collapse may suggest an unresolved pneumonia. 
In cases of pleural effusion or empyema the diagnosis is liable to be over- 
looked. The injection of lipiodol or neo-hydriol, or tomography, will often 
reveal a blocked or deformed bronchus, but the diagnosis can only be estab- 
lished by microscopical examination of a portion of the tumour removed 
through a bronchoscope. 

Prognosis. — This varies with the stage at which the diagnosis is estab- 
lished. If the condition is recognised early, and treated before the growth 
has extended outwards through the bronchial wall and before bronchial 
obstruction and septic infection have occurred, the outlook is favourable. 

Treatment. — When the adenoma is recognised before secondary effects 
have developed, piecemeal removal through a bronchoscope, followed by 
radon application is often completely successful. There are, however, the 
risks of haemorrhage, primary and secondary, and of local recurrence, especi- 
ally when the growth has extended outside the bronchus. Deep X-ray therapy 
has been recommended. If secondary bronchiectasis and fibrosis have 
occurred, lobectomy, or in rare cases pneumonectomy, may be necessary. 


THE INFECTIVE GBANULOMATA 

Syphilis. — During the secondary stage, a generalised hyperemia of 
the bronchial mucous membrane may occur, giving rise to slight bronchial 



1162 DISEASES OF THE RESPIRATORY SYSTEM 

catarrh with the usual symptoms and signs, a condition that has been calltl 
syphilitic bronchitis. It is frequently beneficially influenced by aati- 
ayphilitic treatment. In the tertiary stage, gummata may form in or near 
the large bronchi. They tend rather to fibrosis and contraction than to 
softening and ulceration, although the latter processes may occur. Contrac- 
tion may lead to bronchial stenosis, with the symptoms and signs described 
below, or to extensive peribronchial inflammation and bronchiectasis. If 
the gummata extend into the lung, as may happen in rare instances.destructhe 
lesions with cough, expectoration and hiemorrhage may result. This condition 
is more fully described in the section on pulmonary syphilis (see p. 1238). 

Tuberculosis of the bronchi occurs as part of pulmonary tuberculosa 
and docs not require separate description. 

Leprosy. — The bronchi may be involved in this disease, with the pro- 
duction of cellular infiltration and even nodule formation. At first, these 
lesions may produce bronchitis, and they are progressive, leading to cough, 
expectoration, wasting and asthenia. Tho general clinical picture may 
simulate chronic pulmonary tuberculosis, from which it is distinguished by the 
presonce of leprous lesions elsewhere, and the absence of tubercle bacilli 
from tho sputum. 


BRONCHIAL STENOSIS AND OBSTRUCTION 

Obstruction of tho main bronchi or of their subdivisions within the lung! 
may arise from causes within the bronchi or from conditions outside them, 
and these require separate consideration. It is important to emphasise the 
fact that in both conditions the symptoms differ according to whether the 
obstruction is Budden and complete, in which case collapse of the correspond- 
ing lung is the rule, or whother it is partial and more gradual, when bronchi- 
ectasis usually results. Obstruction of the smaller bronchi may result from 
spasm as in asthma (see p. 1 167) or from disease as in small-tube and capillary 
bronchitis (sec p. 1152). 


(a) INTERNAL CAUSES 

These are most conveniently considered in two groups — (1) Foreign 
bodies ; (2) those due to disease or cicatrisation of the bronchial walls. 

(1) Foreign Bodies in the Bronchi 

These usually’ gain access through the larynx and trachea by inhalation. 
Any inhaled foreign body that is small enough to pass down the trachea may 
reach a main bronchus, more commonly the right, or if it is small it may pass 
into one of the secondary bronchi. It may at once become impacted, or be 
moved by’ cough, but unless it is expelled in this way, it is sooner or later 
drawn into the smallest bronchus that will receive it, and there becomes 
impacted. 

The recorded varieties of foreign body thus reaching tho bronchi me 
very numerous, but among the mote common are pieces of bone, beads, pins, 
coins, car-rings, studs, pencils, fruit stones, grains, grasses, beans, nuts, teeth 
and pieces of tonsil or adenoid growths after tonsillectomy. Even a living 
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fish has been inhaled into a bronchus. Foreign bodies may reach the bronchi 
through a tracheotomy wound, or a gland may ulcerate into the lumen of a 
bronchus. Broncholiths and pneumoliths, calcareous particles originating 
in tho bronchi and lungs respectively, may be inhaled into a bronchus instead 
of being expectorated. 

Pathology. — The pathological changes resulting from a foreign body 
in a bronchus depend upon the nature of the foreign body, the duration 
of its stay, tho sue of the bronchus obstructed by it, and the degree of 
obstruction induced. If the foreign body is smooth and comparatively 
little septic, and if it bo removed within 24 hours or so, complete recovery 
after a very mild local inflammatory reaction may be expected. If, on 
tho other hand, the foreign body is rough, or soft and laden with septic 
organisms, acute pneumonic processes, often septic in character, may 
develop very rapidly. A soft typo of foreign body may swell and com- 
pletely obstruct the bronchus it reaches, leading to complete collapse of tho 
corresponding lung area, often the whole or half of the lower lobe. If the 
stay of any foreign body is prolonged to days, weeks, months or longer, 
irreparable damage almost invariably results. The forms this may take 
are numerous. Collapse and septic pneumonia have already been mentioned. 
If tho obstruction is partial, septic bronchitis, with stagnation of the bronchial 
exudate and pus behind the obstruction, leads in turn to peribronchitis, 
bronchiectasis and fibroid induration of the corresponding lung area. In 
other cases gangrene of the lung results. Not infrequently an empyema 
may occur and the foreign body may bo found in tho empyema cavity. 
Suppuration round a foreign body may lend to localised intrapulmonary 
suppuration or abscess. Simple bronchial obstruction, uncomplicated by sepsis, 
may lead to bronchiectasis, owing to the resultant lowering of intrapleural 
pressure. 

Symptoms. — During tho passage of the foreign body through the larynx 
and trachea urgent symptoms may occur which leave no doubt as to what 
has happened ; but this is not invariable, and the patient may not be sure 
whether he has inhaled or swallowed it. In any case, after a bronchus has 
been reached, there may be a latent period which engenders a false sense of 
security and leads to delay in treatment. In most cases pain, discomfort 
and cough develop rapidly. Tho cough may lead to the expulsion of the 
foreign body, or may cause dyspnoea if it forces it up to the larynx. The 
cough soon becomes noisy, often paroxysmal, and if local septic changes 
arc set up expectoration occurs, sometimes mucoid and copious, at others 
muco-purulcnt. Htomoptyais is not uncommon. Fain may be absent, but 
is often severe. Tho temperature is generally normal for the first few hours, 
but soon- rises, especially if bronchitis, pneumonia or broncho-pneumonia 
develop. The further symptoms are those of the reactive changes and 
complications which ensue. 

The physical signs naturally depend upon the bronchus affected and upon 
the degree of obstruction. They are at first those of deficient air entry. 
The affected side may show less movement, and there may be some recession 
of tho lower intercostal spaces in young people. If a largo bronchus is in- 
volved and collapse results, there is some displacement of the heart to the 
affected side. Vocal fremitus may be diminished or absont, the percussion 
note impaired, and tho breath-sounds and voice-sounds weak or absent ovet 
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the whole or part of one lung, almost invariably the lower lobe. When 
bronchiectasis, empyema or other conditions develop, their characteristic 
signs become apparent. 

Complications and Sequela.— These have been enumerated in describ- 
ing the pathological results. Sometimes septio meningitis or cerebral abscess 
develops. 

Diagnosis. — The history of disappearance of some article from the mouth 
in the act of laughing, breathing, yawning, coughing or sighing, should always 
arouse suspicion of an inhaled foreign body. If signs indicating bronchial 
obstruction are found, the diagnosis is almost certain. In every suspicious 
case radiograms of the chest should be taken in two different directions, in 
case the shadow may bo merged in that of the scapula or of the rib3. The 

E ” ility of a foreign body should always be borne in mind in cases of uni- 
basic bronchiectasis, especially if no obvious cause can be found. 
When such unilateral lung signs develop after an anaesthetic, or after operations 
on the mouth or naso-pharynx, the possibility of some inhaled material should 
always be remembered. 

Course. — Spontaneous relief may occur in two ways, either by the foreign 
body being coughed up, as may happen within a few hours or days or after 
an interval of months or years, or the foreign body may track through the 
lungs and pleura, and be discharged in an abscess bursting through the chest 
wall. la both cases, if an interval of more than days occurs, irrecoverable 
damage may have resulted. Apart from these occurrences and from success- 
ful treatment the course is very variable. Death may occur quickly from 
Borno of the septic complications, or after a longer or shorter interval from 
bronchiectasis, gangrene or cerebral abscess. 

Prognosis. — This is grave unless the foreign body is removed within 36 
hours, owing to the various dangerous complications that may eneuo. Ex- 
cluding the few cases in which cure occurs by spontaneous discharge of the 
foreign body, about 60 per cent, of cases left untreated die within 1 or 2 
years. 

Treatment. — This consists in removal, if practicable, as soon as possible 
after tho diagnosis is established. If the foreign body is in a main bronchus 
or one of its principal divisions it can usually be removed by means of the 
bronchoscope and appropriate forceps. In case of failure the question of 
pneumotomy may have to be considered. If this is decided on, every effort 
must bo made to localise the foreign body by X-ray examination. If intra- 
pulmonary or pleural suppuration has occurred, this must be dealt with 
surgically, and sometimes tho foreign body can be removed at the same time. 
The medical treatment of the cases consists in that of the various conditions 
resulting. 


(2) Oustuuctio.'j on Stenosis prom Disease or Cicatrisation op the 
, Bronchial Wall 

/Etiology. — Primary bronchial new-growths, including adenoma, 
columnar-cellcd carcinoma, oat-celled tumour and squumous-celled carcinoma 
lead to bronchial obstruction at an early stage. These conditions produce 
symptoms and signs practically identical with those of new-growths in the 
lung (see p. 1239). 
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A plug of muous or a blood clot may cause temporary obstruction of a 
large bronchus. 

The causes of cicatrisation are those leading _to ulceration of the 
bronchial wall, with subsequent healing, such as syphilitic processes in and 
around the bronchi, ulceration from injury produced by a foreign body or in 
its removal, or by the inhalation of severe irritants. The fibroid variety of 
tuberculosis may also produce it. 

Pathology .—The stenosis may occur in one of the main bronchi, or in one 
passing to a lobe or to part of a lobe. At first partial, it may progress until 
the lumen is almost completely occluded at one point. The changes occurring 
in the lung beyond the obstruction vary with its degree. At first there is 
retention of secretion in the bronchi, and air may be forced past the obstruc- 
tion in inspiration, but not expelled during expiration, producing emphysema, 
with gradual bronchial dilatation. "When the obstruction is more complete 
the air is absorbed, the lung tissue gradually becomes fibrotic, and the 
bronchi dilate further. 

Symptoms. — Cough, not infrequently of paroxysmal character, is an early 
Bymptom and is usually a continuation of that caused by the primary condi- 
tion. It may be dry or associated with mucoid sputum, sometimes blood- 
streaked. The expectoration may cause dyspnoea, by obstructing the 
narrowed bronchus. If bronchiectasis develops, the sputum usually becomes 
fetid. 

The physical signs are those of collapse of a part of the lung and are 
progressive. Local limitation of movement and flattening, with displace- 
ment of the heart to the affected side, may be apparent on inspection. The 
vocal fremitus is diminished, the percussion note, impaired at first, may pro- 
gress to complete dullness when fibrosis develops. The breath-sounds are 
weak or even absent, and the voice-sounds diminished. In the early stages a 
bronohial stridor may be audible. Compensatory emphysema of the adjacent 
healthy lung tissue often develops. 

Complications. — These are similar to those in stenosis from a foreign 
body, notably fibrosis and bronchiectasis. 

Diagnosis. — Bronchial cicatrisation must be differentiated from Obstruc- 
tion due to extrabronchial causes, such as pressure from new-growths, 
aneurysm and the other mediastinal conditions mentioned in the section 
below. The history, the physical signs and examination by X-rayB and, if 
necessary, by the bronchoscope may help in distinguishing. The Wassermann 
reaction should be investigated in every case where the stenosis is proved to 
be of intrabronchial origin. 

Course. — Unless the primary condition causing the stenosis is one which 
can be arrested by treatment, the condition is progressive, and eventually 
the area of lung beyond -the obstruction becomes permanently functionless. 

Prognosis. — This varies with the cause. It is most favourable in cases 
due to syphilis submitted to treatment at an early stage. 

Treatment. — Vigorous anti-syphilitic treatment should he employed in 
cases due to syphilis. In other cases the treatment is to relieve symptoms 
by appropriate measures. 
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(6) EXTERNAL CAUSES 

These may be subdivided into — (1) Mediastinal conditions, chiefly enlarge- 
ment of the bronchial or mediastinal glands from tuberculosis, Hodgldn’j 
disease or malignant growth, aneurysm of the aorta, mediastinal abscess, 
pericardial eifusion and oesophageal new-growths. (2) Intrapulmwarj 
causes, generally primary or secondary new-growths. 

Symptoms. — These are practically identical with those just described, 
but in addition there are those of the condition causing the pressure. 

Diagnosis. — This has been discussed in the previous section. The 
bronchoscope should not be employed where there is any suspicion of as 
aneurysm. 

Prognosis. — This is extremely unfavourable, except in cases due to 
tuberculous glands and pericardial effusion, and in some cases of mediastinal 
suppuration. 

Treatment. — This can only be palliative in the majority of cases. Useltsa 
cough may be checked by a sedative linctus of diamorphine (heroin) or 
morphine. Dyspnoea when due to spasm may be lessened by inhalations of 
creosote and spirits of chloroform, or by administration of oxygen. Pain 
may be relieved by aspirin or other analgesic drugs. 


ASTHMA 

The term asthma has been loosely employed to denote any form of 
dyspnoea of expiratory type occurring in paroxysms. For all conditions 
other than that now to be described some descriptive qualification should be 
employed to avoid confusion. 

Asthma or true spasmodic asthma is a paroxysmal affection, occurring 
most frequently in patients of neuropathic inheritance. It manifests itself 
in attacks of severe expiratory dyspnoea duo to excessive vagal discharges, 
set free by peripheral irritation, chemical agencies or cerebral influences. 

Aetiology. — Probably no other disease shows such a varied and complex 
causation, but studies of idiosyncrasy and anaphylaxis have served to 
explain many of the obscurities. 

Predisposing Muses. — Age. — The first attack may occur at any age, 
even as early as the period of the first dentition. The majority of cases 
begin before the age of 26. 

Sex. — Asthma is generally stated to be nearly twice as frequent in the 
male sex as in the female. 

Heredity. — Asthma certainly runs in families. The heredity is not always 
direct, the nervous instability sometimes being evidenced in other generations 
by migraine, epilepsy or hysteria. The view that hypersensitiveneES to 
certain proteins is inherited is now discredited, and it is believed that an 
unduly irritable bronchial centro is the factor transmitted by heredity. 

Other diseases. — Gout and syphilis are said to predispose to asthma. 
Bronchitis nut infrequently leads to paroxysms in patients with asthmatic 
tendencies. Tuberculosis of the lung occasionally induces it, but here again 
it is probably in patients with the asthmatic diathesis. 



ASTHMA 1167 

Climate and locality , — Asthmatics seem very sensitive to both of these, 
but no general relationship can be proved, as the effects are most variable. 
Somo patients are better in dry, others in damp, foggy climates, and in regard 
to locality each patient is a law to himself. 

Conditions of the nose and nasa-pharynx . — Nasal obstruction from swelling 
of the turbinates, deflection of the septum, spurs and polypi, and conditions 
of the naso-pharynx, such as adenoids and enlarged tonsils, undoubtedly 
predispose to asthma, and may also bo exciting causes of the actual paroxysm. 

Exciting causes . — Chemical substances. — The emanations from certain 
animals may be the determining causo. The best known of these are the 
horse and cat, but rabbits, hares, guinea-pigs, deer, dogs and monkeys may 
have a similar effect. Even human hair appears capable of discharging the 
paroxysm. The dust from somo substances, such as corn, rice or oats, the 
smell of certain drugs, such as ipecacuanha, and the scent and the pollen of 
grasses and flowers may act in a similar fashion, as also may articles of diet, 
and many drugs. This factor in causation has attracted much attention 
— in this country by Freeman, Coke and Bray, and in America by Walker. 
It is claimed that at least 50 per cent, of asthmatics show hypersensitiveness 
to various protein antigens obtainable from animals, grainB, bacterial bodies, 
foods and drug3, and over a hundred are now available for routine testing of 
these patients. The analogy with the causation of hay fever and paroxysmal 
sneezing is obvious. This group has been referred to as " allergic ” asthma. 

Peripheral irritation . — As already mentioned, irritation of the nose, naso- 
pharynx and bronchi may he asthmogenic in those of asthmatic tendency. 

Gastrointestinal disturbance . — This is well recognised as a cause, and most 
asthmatics And by experience the penalties of a heavy late meal and of 
indigestible articles of diet. It is possible that actual metabolic errors may 
be a factor, as in the so-called “ week-end asthma," duo to altered conditions 
of diet and exercise at this period. 

Genito-urinary conditions, particularly in women, notably ovarian or 
uterine disorders, sometimes act in inducing asthma. 

Cutaneous . — Asthmatics are peculiarly liable to urticaria and eczema, 
although these conditions usually alternate with the asthmatic attacks. 

Nervous factors . — Fatigue, emotion and nervous shock may precipitate 
an attack. _ This factor cannot bo ignored, even in cases due to protein 
hypersensitiveness, as is shown by a well-known case in which a patient 
susceptible to roees developed asthma when handed an artificial rose. 

Pathology. — Numerous theories have been propounded to explain the 
asthmatic paroxysm. Among these may be mentioned vascular turgescence 
of the bronchial mucous membrane, spasm of the bronchial muscle and 
increased secretion of the mucous glands. Spasm of tho diaphragm or of 
tho inspiratory muscles has also been suggested. That bronchial spasm 
plays the major part seems to have been established by the experiments of 
Brodio and Dixon, and this view is strongly supported by their observations 
on tho effects of drugs on tho bronchial musculature. Muscarine, pilocarpine 
and physostigmine produce bronchial constriction and asthmatic symptoms 
in animals, while atropine, hyoBcyamine and chloroform abolish these 
effects. 

There can now be little doubt that tho broncho-constrictor fibres of the 
vagus aro the channel by which the impulses discharging the asthmatic 
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paroxysm reach the bronchi, although the possibility that impulses leading 
to vaso-dilatation and to increased bronchial secretion are also concerned, 
must be admitted. 

ANAPnvLAXis. — The important part played by extraneous proteins in tie 
genesis of asthma and the obvious analogy between the asthmatic paroxvEC 
and the symptoms of anaphylactic shock have suggested that in many cases, 
if not in all, asthma is an anaphylactic phenomenon. Evidence is accumu- 
lating in support of this view. It has been shown that the lungs oi tie 
guinea-pig killed in anaphylactic shock show extreme constriction of the 
bronchioles. Asthmatics are well known to show anaphylactic tendencies, 
and especial care in the administration of antitoxic serums is necessary with 
them. It is of some interest to note that the Eppinger and Hess group of 
vagotonics show urticaria, dermntographia, eoainophilia and liability to 
anaphylactic shock, all conditions which occur in asthmatics. It is tempting, 
therefore, to assume that the foreign protein or toxin produces the asthmatic 
attack by inducing vagotonicity. Lastly, the observations of Freeman, 
Cake and the American workers have demonstrated tho cutaneous hyper- 
sensitiveness of many asthmatics to special foreign proteins. Further 
research is needed before it can be accepted that anaphylaxis accounts for 
all cases of asthma, but it is almost certainly an important factor in 
many. 

Symptoms. — The asthmatic paroxysm most commonly commences about 
2 a.m. or later, but it may sometimes develop in tho daytime. There are 
often preliminary indications some hours beforehand, constituting tie 
“ aathmatio aura.” These include restlessness, irritability, mental exaltation, 
less frequently depression, itching of the nose or chin, flatulence or polyuria. 
Some attacks arc ushered in by coryza. Suoh warnings are not constant, 
and the sufferer usually wakes from sleep with a feeling of suffocation. In 
early attacks, great restlessness, anxiety and alarm occur. The difficulty 
in breathing and the sense of suffocation increase ; the patient sits up in bed, 
or gets up to throw open tho window, and fixes his arms to bring into notion 
all possible muscles of respiration. Respiration, although laboured and 
difficult, is often slow, inspiration being short while expiration is greatly 
prolonged. Both are accompanied by loud wheezing sounds, audible at a 
distance from tho chest. Tho patient appears pale, but tho lips are dusky 
and the expression is anxious and distressed. Tho jugular veins are distended 
and prominent. Tho accessory muscles of respiration are seen to be in violent 
action, notably the sterno-raastoids, scalenes and pectorals. Tho akin is moist 
and there may be marked sweating. The chest is much distended, and at 
each violent attempt at inspiration very little further enlargement occurs, 
while there is often sucking-in of the supra-clavicular and lower costal 
regions. 

Percussion reveals marked hyper-resonance and encroachment on the 
cardiac and hepatic dullness. On auscultation inspiration is short and high- 
pitched, expiration very prolonged, and both are obscured by abundant 
sonorous and sibilant rbonchi, and later by bubbling rales at the bases. The 
pulse is small, quick and sometimes irregular. There is usually marked 
epigastric pulsation. A differential blood count during au attack may show 
an cosinophilia of as much a3 35 per cent. Cough docs not develop until 
late in the paroxysm, and is quickly followed in many eases by the cxpcctora- 
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tion of small pellets, called *’ perios " by Laennec, and often likened to boiled 
sago or tapioca. These were carefully studied by Curschmann, and when 
examined on glass on a black background, prove to consist of a central highly 
refractive mucinoid coil, with masses and threads of mucin wrapped spirally 
around it. Microscopically leucocytes, mostly eosinophils, may be seen 
entangled in the mucus. The sputum frequently contains Charcot-Leyden 
crystals, which are now accepted as spermin phosphate. With the onset of 
expectoration the dyspnoea quickly lessens, and the attack subsides. The 
patient often passes a large quantity of pale urine and then may sleep until 
morning, awaking in apparent comfort. More frequently he appears pale, 
tired and anxious. 

Diagnosis. — This involves the differentiation from other forms of dys- 
pnoea, particularly those of spasmodic expiratory type. The chief forms of 
paroxysmal expiratory dyspnoea are : 

1. Bronchial asthma or spasmodic dyspnoea complicating chronic bronchitis 
and emphysema. — This condition is sometimes a late result of true asthma, 
but may occur independently. The dyspnoea is more persistent and is more 
definitely related to the bronchitic attacks, being therefore more common in 
the winter. 

2. Cardiac dyspnoea or cardiac asthma. — This, like true asthma, is usually 
nocturnal, but the signs of failure of compensation in association with valvular 
or myocardial disease usually make the nature of the dyspnoea clear. 

8. UrcBmio dyspnoea or renal asthma. — This is also not infrequently noctur- 
nal and may be almost indistinguishable from true asthma. Examination of 
the urine, the urea and non-protein nitrogen content of the blood, usually 
enable the distinction to be made with certainty. Cardio-vascular changes 
with high blood pressure are frequently but not invariably present. 

4. Hay asthma is probably only a severe form of hay fever and is to be 
regarded as a variety of true asthma. 

5. Pulmonary tuberculosis may be associated with asthmatic dyspnoea.-—’ 
The differentiation may not be easy during the attack, but the persistence 
of apical signs in the interval may give a clue. It is a wise precaution to 
examine the sputum for tubercle bacilli in all oases of asthma. A low blood 
pressure in an asthmatic should also arouse suspicion of tuberculosis. 

The dyspnoea of laryngeal or tracheal obstruction and of mediastinal 
pressure can usually be recognised by the fact that it is chiefly of inspiratory 
type, and may be associated with stridor, instead of wheezing. In all eases 
of doubt the cheat should be examined with the X-raya to exclude aneurysm 
or new-growth. 

Course, Complications and Sequelae. — Such an attack may last from 
a few minutes to several hours, and may remit and then return. When the 
spasm is very severe and prolonged into hours, with little or no remission, 
the condition is often termed “ status asthmaticus,” The patient may be 
extremely ill, and death may occur unless the attack remits spontaneously 
or as a result of treatment. More often the attacks recur at the same time 
each night for a considerable period extending to weeks, and then pass off $ 
after which the patient may enjoy a period of freedom of weeks or months. 
The intermissions may become shorter with successive attacks, and increasing 
emphysema may develop. This in turn leads to secondary bronchitis, which 
persists, together with some degree of permanent oedema of the bases. Later 
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still the cardio-vascular changes incidental to emphysema occur as sequeh, 
namely, engorgement of the right heart, tricuspid regurgitation, venous stash, 
ascites and oedema. Chronic asthmatics frequently present a characteristic 
appearance. Of thin build, with sallow complexion, anxious expression and 
nervous manner, they often have a long neck, high straight shoulders, and a 
forward stoop. Asthma necessarily imposes limitations upon those who suiler 
from it at all severely, although many asthmatics lead active, useful lives in 
spite of their disease. 

Prognosis. — When the disease starts in childhood or in early adult life 
it may stop spontaneously or be relieved permanently when some causal 
condition is discovered and treated. During a severe attack the aspect of the 
patient may be so alarming that a fatal issue may seem imminent, yet death 
rarely occurs. In chronic cases, the ultimate prognosis is made more serious 
by the complicating emphysema and bronchitis, and in spite of popular 
belief, the asthmatic has less than the normal expectation of life. 

Treatment. — (a) During the attack . — The list of anti-spasmodic drugs and 
measures employed i3 a long one, and it is impossible to foretell which will be 
efficacious, for asthmatics vary as widely in their response to drugs as they 
do in regard to asthmogenic causes. Drugs may be administered for thu 
purpose by inhalation, by nasal sprays, by the mouth or by hypodermic 
injection. Adrenaline hydrochloride, in dose3 of 2 to 5 minims of a 1 in 
1000 solution hypodermically, may act with dramatic efficacy if administered 
sufficiently early, but it should be given cautiously to elderly asthmatics. 
It may also be combined with pituitary extract, 03 in the special preparations 
evatmine, pitrenalin and asthmolysin. In status osthmaticus, the procedure 
suggested by Sir Arthur Hurst may give relief. A syringe of 1 c.c. capacity is 
filled with adrenaline solution 1 in 1000. This i3 slowly injected over a period of 
several minutes to half an hour or until the spasm relaxes. Ephedrino hydro- 
chloride, in tablets of gr. £ to J, has proved itself a useful substitute for adrenaline 
in some cases and can be given by the mouth. Pseudo-ephedrine in doses of 
J to 1 grain m often helpful where ephedrine fails. Ephetonin, a synthetic 
preparation of similar character, is also sometimes employed. Adrenaline 
often proves helpful as a nasal spray, especially in combination with chlore- 
toiie. Intravenous injections of 50 or 100 ingrins, of nicotinic acid may give 
relief when adrenaline fails. The continuous administration of oxygen is 
of great value in certain cases of the status asthmaticus. A weak solution 
of cocaine and atropine in an oily excipient has been much employed a3 
a nasal spray, but it is not devoid of risk if used indiscriminately. The 
fumes of burning nitre paper, or of a powder composed of tobacco, stramonium 
and nitre, sometimes help to relieve the distress, but they should be avoided 
in cases with bronchitic complications. Smoking a cigarette or a cigar 
may be helpful in patients who do not smoke habitually ; others are helped 
by cigarettes containing stramonium. Inhalations of amyl nitrite, ethyl 
iodide or chloroform may be tried in some cases. Various drugs have been 
employed, of which potassium iodide and bicarbonate with tincture of 
stramonium, hyoscyamus, lobelia or belladonna are the most useful. Twenty 
minims of liquid extract of grindelia every 20 minutes for three dose3 have 
been found useful in some cases. Other drugs which have been recom- 
mended are chloral hydrate, phenacetin and the other coal tar antipyretic 
drug-*, elixir of caffeine tri-iodide (cupnine) in 60 minim doses, and an emulsion 
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of benzyl benzoate, 120 minims every 2 hours. Other measures include 
drinking a cup of strong coffee, the application of a mustard leaf over the 
sternum, and placing the feet in hot water and mustard. In very severe 
cases, if all else fails, it may be necessary to inject morphine or diamorphine 
(heroin), but this should only be done after careful consideration, owing to 
the danger of inducing habit particularly with heroin. It is especially danger- 
ous in cases of status asthmaticus. 

(6) Between the attacks . — The greatest care should be taken to discover 
and deal with any predisposing or exciting cause. The patient should live 
in that locality which his experience shows to be most suitable for him, and 
at present no rules can be formulated in advising on this matter. 

Diet requires careful consideration. Any article of diet to which the 
asthmatic is susceptible should be entirely eliminated, and only the lightest 
of meals should be taken after midday. Dextrose has proved to be helpful in 
some cases of asthma in childhood. It is recommended to give 3 teaspoonfuls 
in lemonade or orange juice 3 times a day, with extra sugar and sweets at 
meals. Alkalis may also be given at the same time. Fatigue, overwork and 
emotional stress are to be avoided. Care should be taken to see that the 
bowels act efficiently. The general health should be maintained by every 
possible means. Arsenic may be given by the mouth or intravenously or intra- 
muscularly as sodium cacodylate (gr. f in min. 15 sterile water). When the 
patient is having a series of attacks, iodide of potassium with one or more of 
the anti-spasmodic group of drugs such as stramonium, lobelia, belladonna 
and grindelia, may be given regularly with great benefit. Any local source of 
irritation in the nose or naso-pharynx should be dealt with adequately. 
Sometimes touching the nasal septum with the galvano-cautery may alone 
be efficacious. In cases complicated by bronchitis, the sputum should be 
examined bacteriologicaliy, and a vaccine may be made from the predominat- 
ing organisms, but very small doses and gradual increments should be em- 
ployed, since asthmatic patients are frequently hypersensitive to vaccines. 
If these prove to be Micrococcus catarrhalis, or Friedlander’s pneumo- 
bacillus, great benefit may result, but the patient should be told that the 
vaccine can only help the asthma by lessening the accompanying catarrh. 
Some cases associated with marked emphysema obtain considerable relief 
from compressed air baths, at first on alternate days, then daily, the course 
extending to 1 or 2 months. 

Careful investigation of the question of protein hypersensitiveness should 
be undertaken, and the method of testing by means of the cutaneous appli- 
cation. of various antigens is worth a trial. For this purpose, the particular 
protein antigen, or a series of such antigens, may be applied to the skin 
of the forearm in the form of powder, solution or paste, and superficial 
scarification is then effected by means of a sterile needle or scalpel. A 
positive reaction is shown by the development of an urticarial wheal 
surrounded by a hypersemic area. A control scarification with normal 
saline or a paste free from protein should be made at the same time. A 
positive result may be expected in about 50 per cent, of asthmatic patients. 
If such a condition is established to one or more such substances, they 
should be avoided if possible ; if not, the methods of desensitisation may be 
tried, but the results are frequently disappointing. The specific antigen 
may be employed in very minute doses by injection, starting, for example. 
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with 1 minim of a solution and gradually increasing. Peptone given 

by the month or by hypodermic injection is sometimes employed as a shock 
desensitising agent. 

A variety of “ shock ” treatment which has given good results is the 
intramuscular injection of sulphur oil (huile soufree), 003 gramme in 1 c.c. 
This is given in doses up to 1 c.c. once or twice weekly over a period of weeks 
or months. 

Breathing exercises of expiratory type such as those recommended by 
the Asthma Research Council are often of great value. 


BRONCHIECTASIS 

Definition. — Bronchiectasis is a condition of permanent dilatation of 
ono or more bronchi. When it occurs in the finer divisions it is sometimes 
described as bronchiolectasis. 

Aatiology. — Bronchiectasis is invariably secondary, and may result from 
disease of the bronchi, the lung parenchyma or the pleura. Even the rare 
congenital cases are probably consequent on malformation, atelectasis 
or intra-uterine disease. 

1. The bronchial conditions which may progress to dilatation are 
bronchitis, and any affection leading to partial bronchial obstruction, such 
as plugs of mucus, an inhaled foreign body, a tumour (simple or malignant), 
stenosis from cicatrisation and external pressure from newgrowth or aneurysm. 
Localised pulmonary collapse thus induced seems to be the commonest 
antecedent condition. In children, measles and whooping-cough arc not 
uncommon causes, especially when they follow one another in rapid succession, 
although either alone, if severe, may lead to it. 

2. Conditions of the lung parenchyma which may cause bronchiectasis 
are unresolved pneumonia, broncho-pneumonia, collapse, syphilis and tuber- 
culosis. Syphilis is rare and usually acts by leading to bronchial obstruction 
or stenosis. Fibroid tuberculosis is a common cause, but the clinical mani- 
festations are as a rule masked by the primary condition. The pulmonary 
complications of influenza, are not infrequently followed by bronchiectasis. 

3. The pleural conditions which are followed by bronchiectasis arc those 
which lead to pleural adhesion and those which are associated with pulmonary 
fibrosis, notably chronic pleural thickening, or empyema leading to prolonged 
or permanent collapse of the lung. 

In a lesion with such diverse antecedents the age relations are necessarily 
indefinite. It may occur at any age, but i3 commonest in the third and fourth 
decades. It frequently commences in childhood, although the characteristic 
clinical manifestations may not develop until adult life. 

Sex . — In most recorded statistics there is a striking preponderance in 
the male. 

Social slate . — It is noteworthy that bronchiectasis in it 3 more severe form 
is more common in the poor than in the well-to-do. 

Pathology. — Four factors in the pathogenesis of bronchial dilatation 
have to be considered. (1) The most important is the localised collapse which 
leads to secondary bronchial dilatation. (2) Weakening of the bronchia! 
walls. Most of the conditions preceding bronchiectasis tend to induce severe 
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bronchitis and peribronchitis, and thus render the walls more yielding. 
Where stagnation of secretion occurs, septic and putrefactive organisms 
develop, producing tryptic ferments which may act injuriously upon the 
linin g membrane. The importance of the infective factor has been stressed 
by Moll. (3) Increased pressure on the walls thus weakened is the deter- 
mining factor. This is generally expiratory in origin and due to the strain 
of cough. The actual pressure of secretion accumulating behind an obstruc- 
tion may promote yielding of the bronchial walls. In cases of bronchiectasis 
following on collapse of the lung the force of inspiration has been regarded 
as contributory, but this is doubtful and in any case is less important than 
the expiratory strain of cough. (4) The fourth possibility is the traction 
exerted upon the walls of the bronchi by contracting connective tissue in 
the surrounding fibroid lung. This obviously postulates the existence of 
pleural adhesion, which is not invariably present. While this must be ad- 
mitted as a possible contributory factor, its importance is certainly less 
than that of the preceding ones. 

Congenital bronchiectasis is a pathological rarity and may be confused 
with congenital cystic disease of the lung (see p. 1242). It is usually unilateral, 
and the bronchi involved are of small size, although in some cases the lung 
may show a large central cavity, with smaller spaces around it. Bronchiol- 
ectasis is also more of pathological than of clinical interest. It occurs chiefly 
in children, as the result of acute broncho-pneumonic processes. It is said 
sometimes to follow influenza and possibly tuberculosis. The lung has a 
peculiar spongy appearance, to which the name “ honeycomb ” has been 
applied. 

Bronchiectasis of the larger tubes may be either cylindrical or saccular. 
In the former condition several of the bronchi are more or less uniformly 
dilated, and when opened out they appear like the fingers of a glove. 
Sometimes the dilatations are fusiform, at others they show a beaded 
arrangement, described as moniliform. These forms of dilatation are usually 
associated with emphysema and chronio bronchitis. Saccular bronchiec- 
tasis is generally localised and may be found in any part of the lung, but is 
most common in the lower lobes and near the base. This is partly due to the 
fact that the antecedent processes fall with special stress on the bases of the 
lung, and partly to the influence of gravity in leading to retention of secre- 
tions in these parts. Although it may be unilateral in origin, it often spreads 
and may involve both bases or even all the lobes. There may be one large 
irregular cavity, or a series of smaller globular dilatations involving the whole 
or part of the walls of one or more bronchi. The cavities are usually filled 
with the fetid secretion, to be described under expectoration. When this 
is washed away the walls are found to be thin, smooth and formed of 
thinned-out mucous membrane. In places this may have ulcerated, owing 
to the tryptic action of the secretion, and the lung tissue is thus exposed. 
An abscess may then form, and an aneurysm sometimes develops, as in a 
tuberculous cavity. The openings of the smaller bronchi, derived from the 
dilated bronchus, can often be recognised in its walls. In doubtM cases the 
histological demonstration of cartilage and muscle in the walls establishes 
the bronchial origin of a cavity. The surrounding lung tissue is usually airless 
and fibroid, and sometimes is almost of leathery consistence. Occasionally, 
however, it is emphysematous, congested or pneumonic. In the great 
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majority of cases there is a deuse pleural adhesion over the area of lung 
involved. 

Other morbid conditions found post-mortem include lardaceous disease, 
gangrene of the lung, empyema, pyo-pneumothorax, suppurative peri- 
carditis and cerebral or spinal cord abscess. Owing to the obstruction of the 
pulmonary circulation which may result, engorgement and dilatation of the 
right side of the heart, tricuspid regurgitation and the results of systemic 
venous stasis are often found. 

Symptoms. — The onset is usually insidious, the symptoms developing 
during the course, or as a sequel, of one of the acute or chronic affection.* 
mentioned above. In some few cases, however, they develop rapidly in 
patients previously in good health. This is particularly the case where 
bronchiectasis results from an inhaled foreign body or after general anaathesh, 
and a rapid onset should lead to the suspicion of this. The cough in well- 
developed cases is somewhat characteristic and occurs in paroxysms. These 
arc frequently induced by change of posture — for example, bending forward 
or lying down. They occur with special frequency on rising, and are usually 
associated with the expectoration of large quantities of sputum, due to 
the overflow of the secretion, accumulated in the cavities during the night, 
into a sensitive or relatively healthy bronchus, which excites cough reflexly. 
They also occur on retiring to bed and at long intervals during the day. 
The sputum frequently amounts to as much as 20 or 30 ounces in the 21 
hours. It is generally extremely fetid, although in the earlier stages it is 
not invariable. The patient’s breath is often also malodorous, and the 
stench may pervade the room or even the house in which he lives, although 
it is not persistent. The patient is himself much distressed by the unpleasant 
character of the sputum, of which he is, as a rule, acutely conscious. On 
standing in a glass vessel it can be seen to settle into three layers — a surface 
scum of light frothy mucus, an intermediate stratum of thin, turbid, greenish 
fluid, and a deep layer of brownish colour consisting of muco-pus, bacteria, 
anaerobes, spirochaetes and putrefactive products, including foul-smelling 
organic acids. Fetid yellow bodies called Dittrich’s plugs can usually be 
found in the deep layer. Elastic tissue is only present when erosion of 
the wall has occurred. Haemoptysis Is not infrequent, and may occasionally’ 
be fatal. It may be the first and only symptom in some cases, which are 
referred to as dry or silent bronchiectasis. Dyspnoea is not, as a rule, apparent 
unless the condition is widespread, or unless the pulmonary or cardiac com- 
plications are present. The general condition of the patient is at first but 
little affected, and there may be no fever for long periods. As the disease 
progresses, lassitude, anorexia and some wasting slowly develop, while 
bouts of fever occur, due to retained secretions or to some complication. 

Physical signs vary with the extent and degree of dilatation, and also 
with the amount of secretion present. In the early stages there is at most 
slight dullness at one base, with diminished air entry, peculiar sticky, 
“ leathery ” rales, and diminished vocal resonance. When bronchiectasis 
is well developed the signs are almost characteristic. The patient may 
appear well nourished and of good colour, although on cold days, especially 
in children,^ duskiness or cyanosis is often noticeable. There is well-marked 
clubbing of the fingers, generally of drum-stick character, and pulmonary 
oateo-arthropathv, involving many joints, sometimes develops. There may 
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be localised flattening or retraction of the chest wall over the affected area, 
with diminished movement, and the heart is drawn over to this side. The 
remaining signs vary with the state of the cavity. If this is full, there is 
diminished vocal fremitus, dullness and weak or absent breath-sounds and 
voice-sounds. If the cavity is empty or partly empty, the vocal fremitus 
is increased, the percussion note is boxy or dull, while the breath-sounds are 
bronchial or cavernous. Adventitious sounds are then generally audible, 
the most characteristic being sharp metallic or “ leathery ” rales. Broncho- 
phony and pectoriloquy are marked, and occasionally the “veiled puff” of 
Skoda can be heard. Signs of bronchitis are often apparent in the adjacent 
lung tissues ; compensatory emphysema may be demonstrable in the un- 
affected parts of the lung, and on the opposite side. X-ray examination 
before and after the injection of lipiodol or neo-hydriol serves to define the 
extent of the disease and the degree of fibrosis. Tomography may also be 
useful. 

Complications and Sequela. — The chief pulmonary complications are 
septic broncho-pneumonia, gangrene and abscess. The pleura may become 
involved, giving rise to dry pleurisy, which sometimes progresses to empyema 
and rarely to pyo-pneumothorax, while in other cases pleural adhesion and 
contraction result. Septic pericarditis may develop and prove fatal. Septi- 
cemia and pyaemia sometimes occur as ter min al results. Cerebral abscess 
constitutes a seriou sand somewhat common complication, and may be found 
in the frontal, parietal or temporal regions, or suppuration may occur in the 
cerebellum or cord. Occasionally multiple abscesses form. Lardaceous 
disease sometimes develops, especially in the liver, kidneys and intestines. 

Diagnosis. — In well-developed basic cases this is, as a rule, easy. The 
history of cough, influenced by posture and associated with copious sputum, is 
suggestive, especially when variable physical signs are observed. The develop- 
ment of the characteristic sputum with these signs renders the diagnosis 
almost certain, and the X-rays usually serve to confirm. Radiological in- 
vestigation after an intra- tracheal injection of 10 to 20 c.c. of lipiodol or neo- 
hydriol, through the crico-thyroid membrane or between two rings of the 
trachea, under local anaesthesia, or with care directly between the vocal cords, 
has greatly facilitated the diagnosis of bronchiectasis. Franklin has recom- 
mended the nasal route for the introduction of the lipiodol. One nostril, 
the oro-pharynx and the larynx are cocainised, then a gum-elastic catheter is 
passed along the floor of the nose into the larynx. Cocaine, or other local 
anaesthetic, is injected down the catheter and then the lipiodol follows. An 
attempt should be made to direct the lipiodol towards the affected side by 
turning the patient towards that side. The injection should be carried out in 
the X-ray room and the patient instructed to restrain cough if possible until 
the films have been taken. The pictures obtained are strikingly characteristic 
and of great value. In cases with less characteristic symptoms and signs the 
distinction has to be made from chronic bronchitis, especially the fetid variety, 
pulmonary tuberculosis, gangrene or abscess of the lung, and fetid empyema. 
The distinction from chronic bronchitis may be diffi cult, especially in the 
early stages when the scutum is not fetid, but the paroxysmal cough, the 
copious expectoration with signs including bronchial breathing and sticky 
rfiles at the base, may be strongly suggestive. In fetid bronchitis the foetid 
sputum is not constant, and the cough and sputum may occur only during 
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exacerbations of the bronchitis. Pulmonary tuberculosis may give rise to 
difficulty, particularly in cases of apical bronchiectasis. Repeated exn raim - 
tions for tubercle bacilli and also for elastic tissue in the sputum should U 
made. The history, the mode of spread, and X-ray examination may ill 
assist. It should be remembered that the two conditions may coexist and, 
this may bo suspected in some cases of fibroid tuberculosis with basic «• 
cavation. Abscess and gangrene of the lung have a more aouto onset aid 
course, but the chronic cavities left by these conditions may give rise to 
diffi culty. In such cases the history may be an important aid in diagnosis. 
In fetid empyema rupturing through the lung, particularly when of inter- 
lobar origin, the patient is generally acutely ill, there may bo a history of 
pleurisy at the onset and possibly some evidence of mediastinal pressuro or 
cardiac displacement. The rare condition of congenital cyBtic disease of the 
lung may give rise to some difficulty (see p. 1242). 

Course. — This is progressive, but is often slow unless fever or complica- 
tions develop, though the morbid process may eventually involve the other 
lung. The sputum at first may be simply purulent, then becomes unpleasant and 
finally fetid. The disease may start in childhood and not lead to death until 
well on in adult life. The course is slower in cases due to bronchitis and fibroid 
lung conditions than in those due to foreign bodies, new growths or aneurysm. 

Prognosis. — This varies with the cause. If due to aneurysm or growth, 
the duration of life is determined by these conditions. Bronchiectasis induced 
by a foreign body is generally permanent, even when the latter is removed, 
but it is not progressive. If the foreign body is not removed, complications 
generally supervene, and the course may be rapid. In bronchiectasis due 
to bronchial or pulmonary disease the course may extend into years, particu- 
larly if treatment is followed strictly, but sooner or later toxmmia and general 
or local complications supervene, with the result that the duration of life is 
inevitably considerably shortened. 

Treatment. — Prophylactic treatment in cases of chronic bronchitis, 
delayed resolution in pneumonia and other conditions tending to fibrosis 
is of the utmost importance. This comprises respiratory exercises, climatic 
treatment, inhalations and vaccines. 

The medical treatment of bronchiectasis consists in measures to promote 
the general health and well-being of the patient, to secure efficient emptying 
of the cavity, and to lessen or control the putrefactive processes occurring in 
it. The first of these involves a careful mode of life, adequate rest and 
chungc, a good and digestiblo diet, and medicines such as cod-liver oil, iron, 
quinine, strychnine or arsenic. The evacuation of the cavity may be pro- 
moted by postural methods, such as bending over the edge of the bed or 
stooping forwards. This cau now be effectively secured by treating the patient 
on a Nelson bed. By X-ray and iodised oil (lipiodol) the exact position of 
the cavities in relation to the trachea can bo determined, and the patient 
plucod in the position best adapted to secure effective drainage. Expectorants, 
especially of antiseptic character, may be given, such as creosote, terebene, 
tar preparations, balsam of tolu or Peru, compound tincture of benzoin or the 
benzoates. If the sputum is tenacious, or if much bronchitis coexists iodides 
and alkalis may be given in an ordinury expectorant mixture. To lessen the 
fetor, creosote is most frequently given in perles of 3 to 5 minims three times 
a day after food, or in an emulsion with cod-liver oil. Guaiacol carbouute and 
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otter creosote derivatives may also be tried ; syrapus allii, in 60 minim doaeB, 
is sometimes given, and is of value ; but it is not always well tolerated by 
patients on account of its taste and tendency to repeat. Although these 
drugs are helpful, the amount of antiseptic reaching the cavity by the blood 
must necessarily be small. Attempts to secure more direct application by 
intratracheal injection and by inhalation have been made. The former 
method is now seldom used. 

For inhalation purposes, solutions of volatile antiseptics are employed on 
a Burney-Yeo mask, such as creosote, terebene, menthol or eucalyptol in 
spirits of chloroform. The mask may be worn almost continuously or at 
intervals during the day. The creosote vapour bath is, however, the most 
satisfactory form of inhalation treatment, and is of great value. This should 
be given in a concrete-floored room without furniture. The patient is covered 
with a smock, the eyes are protected by closely-fitting goggles, and the 
nostrils by cotton wool plugs. A small quantity of creosote is heated in a 
metal dish, on a tripod over a spirit lamp. When the patient inhales 
the vapour, which quickly fills the room, violent cough is excited and the 
cavity is emptied. The ensuing deep inspirations carry down creosote-laden 
air into the air passages. The baths should be at first given on alternate days 
and last from 10 to 15 minutes. When the patient becomes accustomed to 
them, they may be given daily for half an hour or longer. The results are 
often strikingly beneficial. Vaccines made from the predominant organisms 
found in the sputum have been given with benefit in some cases. Surgical 
treatment is now more often employed than formerly. Repeated washing-out 
through a bronchoscope, at weekly intervals, is often helpful, giving comfort 
to the patient by diminishing the amount of sputum, and lessening or abolish- 
ing its fetor. Induction of artificial pneumothorax is sometimes of value, 
especially in early cases, in which it may be successful. Unfortunately it is 
often impracticable, owing to adhesions, and even in cases in which it is 
carried out, the beneficial effect only persists as a rule while the collapse is 
maintained. Temporary or permanent paralysis of the phrenic nerve has 
also proved helpful, especially in localised basal cases and in those secondary 
to abscess of the lung. Lobectomy or pneumonectomy is proving a satis- 
factory and effective method of cure in unilateral cases. The mortality from 
these operations has greatly lessened with recent improvements in technique. 

INJURY 

External trauma applied to the chest-wall may cause rupture of a main 
bronchus. This is especially liable to occur after severe crushing accidents. 
One or other of the main bronchi may he completely severed from the trachea. 
The chief clinical feature presented in such a case is emphysema of the neck 
and upper portion of the chest-wall. Death usually ensues in 2 to 3 days. 

• R. A. Young. 

G. E. Beaumont. 
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DISEASES OF THE LUNGS 

HYPEREMIA AND (EDEMA 

Hyportemia of the lunga may be either active or passive. In the formet 
there is an increased supply of arterial blood through the pulmonary and 
bronchial arterioles. In passive hyperaemia there is engorgement of the 
pulmonary venous radicles and capillaries. With both forms there is fre- 
quently oedema, due to the exudation of serous fluid into the lung alveoli. 
The term “ congestion ” is sometimes employed as an alternative to hyper- 
tomia, but owing to its erroneous popular use it is best avoided. 

(а) Active Hyperemia 

^Etiology. — This may occur in association with any acute inflammatory 
process affecting the bronchi, lungs or pleura. It sometimes results from 
the inhalation of pulmonary or bronchial irritants, Buch as poisonous gases 
or heated air. Sovere muscular exertion and exposure to extreme cold are 
described as causes, but the former at least iB doubtful. An important variety 
is that known as collateral or fluxionary hyperccmia, which occurs when there 
is obstruction to the circulation in the whole or part of one lung, from con- 
ditions such as a large or rapidly developing pleural effusion, an extensiva 
and spreading pneumonia, or in association with pneumothorax.. This may 
develop in the Bound lung, or in the unaffected parts of that diseased. A 
primary form of acute hypcrmmia, the “ maladie de Woillez,” has been 
recognised by French authors, but this is generally regarded as a mild or 
abortive pneumonia. 

The clinical manifestations of acute hyperramia are merged in those of 
tho processes with which it is associated, and therefore do not need separato 
description. 

(б) Passive Hyperemia 

Etiology. — Passive hypcrmmia may be produced by (1) conditions im- 
peding the venous return from the lungs ; (2) those leading to increased 
resistance to the passage of blood through tho pulmonary capillaries, and 
(3) failure of the driving power of the right ventricle. The commonest causes 
of impeded return are left-sided heart lesions causing overfilling of, and 
increased pressure in, tho left auricle. In mitral stenosis it may occur early 
and sometimes almost acutely, but aortic and myocardial lesions also lead to 
it, when the left ventricle faiU and the mitral valve yields. Direct obstruc- 
tion of the pulmonary veins sometimes results from external pressure by 
aneurysm, mediastinal tumour or enlarged bronchial glands, or from obstruc- 
tion of tho lumen by thrombosis. The passage of blood through the 
pulmonary capillaries may be impeded by emphysema, chronic bronchitis, 
pulmonary tuberculosis and fibrosis of the lungs. Failure of the right 
ventricle occurs in tho late stages of right-sided heart lesions, with tricuspid 
regurgitation, and a3 a Lite sequel of left-sided failure. 

Passive hyperemia is obviously in the main dependent on mechanical 
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factors ; it is not surprising, therefore, that gravity seems to play a part 
in the localisation of its effects, which are usually moat marked in the bases 
or most dependent parts of the lungs. In bedridden, enfeebled or old patients, 
particularly if myocardial weakness or degeneration coexists, this factor 
becomes of great importance. Not infrequently some degree of oedema 
of the bases develops, and the condition is then called hypostatic congestion. 
If such an area becomes infected the resulting process is known as hypostatic 
pneumonia. Basal hypenemia and oedema of the hypostatic type also result 
from toxaemia due to diseases such as enteric fever, from poisoning by drugs 
such as morphine, and as a terminal event in many cerebral lesions causing 
increased intracranial pressure. 

Pathology. — The pulmonary veins and capillaries are engorged, with the 
result that the lung is darker in colour and heavier, while the alveolar walls 
and septa are swollen. If the condition persists for some time, pigment 
derived from the haemoglobin of red corpuscles escaping by diapedesis is 
deposited in the epithelium of the alveoli and in the fibroblasts in the inter- 
alveolar septa. In long-standing cases the lung is firmer than normal and 
brownish-red in colour, a condition described as brown induration. If any 
degree of oedema is present, serous fluid is found in the alveoli on post-mortem 
examination, and on section of the lung frothy Berous fluid exudes, which 
may contain some of the pigmented alveolar cells, constituting what are 
called “ cardiac cells.” Although congested and cedematous lung is heavier 
than normal, it usually floats in water. 

Symptoms. — In slight degrees of hyperseruia these may be absent or 
negligible. In more advanced cases, they are those resulting from the im- 
peded circulation through the lungs and the deficient aeration which this 
entails. Dyspnoea is the most prominent symptom, and it is generally a 
measure of the degree of hyperaemia. It is markedly increased by exertion 
of any kind, and in extreme degrees it is distressing and eventually alarming. 
It may be inspiratory or expiratory in type, and in the latter case it is some- 
times described a3 cardiac asthma. In severe cases there is usually orthopncea. 
Cough is almost invariably present, and there is usually some expectoration 
of frothy fluid, which may be blood-stained. The pigmented cells referred 
to above as ** cardiac cells ” may be found in it. Cyanosis is common 
and indicates the degree of anoxaemia. This may be associated with dis- 
tension of the jugular veins, and there is often obvious distress. As in 
other forms of cyanosis there is usually some increase in the number of red 
corpuscles. The vocal fremitus at the bases may be diminished, the per- 
cussion note impaired, the breath-sounds weak and accompanied by rhonchi, 
crepitations or bubbling rales, although these signs are for the most part 
due to the associated oedema. In addition, the signs of the primary condition 
in the lungs or heart will be apparent. 

Complications. — Pulmonary oedema and infarction are the chief com- 
plications. 

Diagnosis. — This condition has to be distinguished from (1) chronic 
bronchitis, in which case there may be some rise of temperature and the 
'physical signs are more variable and more disseminated ; (2) infarction, 
in which pain and haemoptysis of sudden onset are the rule. 

Course. — If the venous engorgement cannot be removed, it usually 
tends to become progressively worse, whereas when it results from temporary 
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cardiac embarrassment, recovery 13 usually complete as soon as the hear 
function is restored. 

Prognosis. — This is so entirely dependent upon the nature and degree ol 
the condition responsible for the engorgement that no general rule can be 
formulated. 

Treatment. — In elderly patients, or those likely to be confined to bed for 
long periods, attention should be directed to the decubitus. This should be 
changed frequently, and if possible the patient should be permitted to eu 
up or to get into a chair, and encouraged to take a few deep breaths several 
times during the day. If the hyperemia is associated with cyanosis and 
engorgement of the right heart, bleeding to the extent of 8 to 12 ounces easy 
be helpful. If this is not practicable, the application of 6 leeches oyer the 
liver, or dry cupping of the bases of the lungs may be tried. Free purgation 
and the administration of diuretics, notably injection of mersalyl (salyrgan) 
or neptal may also help indirectly to relieve the engorgement. In cases 
associated with cardiac failure, the administration of cardiac tonics, such as 
digitalis, strophanthus or squills, the injection of Btrychnine, camphor in oil 
or nikethamide (coramine) may all be of assistance. Moderate haemoptysis 
should not be checked, and cough, if effective, may be promoted by suitable 
expectorants. In cardiac cases a “ regime lact&e ” or strict milk diet is 
advocated by some French physicians. 

(c) Acute oa Hyperacute Pulmonary (Edema 

In this condition flooding of the alveoli with the 8erou3 exudate from the 
pulmonary capillaries occurs with great rapidity. 

./Etiology. — It is more commonly met with after the age of 40 than before, 
although cases have been recorded in children. It is considerably more 
frequent in the female than in the male sex. Arterial disease and hyper- 
tension are the most common antecedents, but acute or chronic renal disease 
and pregnancy muy all act as predisposing factors. It sometimes occurs 
in diabetes. The actual exciting cause is often obscure, and probably varies 
in different cases. A heavy meal, an epileptic fit, or the administration of 
an ana>3thetic may be the immediate cause in those predisposed. In other 
cases it may be a manifestation of angio-neurotic oedema. Sometimes 
paracentesis of a pleural effusion is quickly followed by oedema, no doubt 
as a result of a collateral hypercemia. It has occurred after “ gassing " by 
cblorino. In diabetes the lipmmic condition which sometimes occurs ha3 
been suggested aa the determining factor, possibly causing multiplo fat 
embolism. Coronary occlusion and acute left ventricular failure arc note- 
worthy causes. In some cases dissociation of the action of the two ventricles 
has been supposed to be the cause, the right contracting forcibly while the 
left is in an enfeebled or asystolic condition. In support of this contention 
may be adduced the fact that acute pulmonary oedema has been observed after 
rupture of the chordco tendineas of the mitral valve. 

Pathology. — The alveoli are found to bo flooded with a thin Berous 
oxuduto. The lungs are heavier than normal, sodden, and on squeezing 
exudo large quantities of greyish-yellow or pinkish fluid. Frothy fluid of 
similar character is found in the bronchi and even in the trachea and naso- 
pharynx in hyperacute cases. 
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Symptoms. — The onset is sudden, and generally occurs when the patient 
is lying down, hence being most frequently observed at night. The patient 
awakes with intense dyspnoea, and a sense of suffocation, then frequently 
rolls or rushes about in tho endeavour to breathe, even clutching at the 
throat. Cyanosis is present, and the aspect is one of anxiety and alarm. 
Frothy fluid, often pink in colour, may soon stream from mouth and nose, 
or be brought up in great gulps. The chest movements are hurried, and tho 
accessory respiratory muscles arc in violent action. Vocal fremitus is 
diminished over the lower lobes. The percussion note soon becomes impaired 
over the lungs, commencing at the bases. Tho breath-sounds are at flrst 
vesicular or harsh with prolonged expiration, then become faint and may be 
obscured by bubbling rules or crepitations, audible all over the chest. Voice 
conduction is diminished. 

Complications and Sequelae.— Owing to its acute and rapid course, 
complications do not occur. Bronchitis may result as a sequela. 

Diagnosis. — The affection is usually so characteristic that the diagnosis 
is obvious. In the more protractedc uses the dyspnoea and the physical 
signs are not unlike those of acute suppurative bronchitis or suffocative 
catarrh and broncho-pneumonia ; but in both of these there is somo degree 
of fever and the expectoration is less copious, and when it occurs is usually 
of purulent or muco-purulcnt character. The nocturnal onset of oedema 
may suggest asthma ; but tho physical signs and tho late and scanty expectora- 
tion in the latter suffice to distinguish it. 

Course. — Tho malady usually lasts only minutes or hours. Unless it 
remits, or treatment affords relief, the patient rapidly becomes unconscious 
and death follows, the heart continuing to beat after respirations have ceased. 

Prognosis. — The prognosis is always very grave; but prompt treatment 
has saved somo cases. Death may occur m less than 10 minutes, or be 
delayed for 2-1 or 48 hours. In the angio-nourotic type repeated attacks 
may occur. 

Treatment. — The most successful treatment is the immediate subcu- 
taneous injection of gr. J morphine. Good results have also followed the 
injection of gr. -xbo-su atropine sulphate hypodermically. These aro often 
given together. Oxygen inhalation by nasal catheter or special mask such 
as the B.L.B. variety may be used. Prompt venesection has been recom- 
mended, and should be tried if possible. 

(d) ChBOKIO PULMONARY (EDEMA 

This is usually tho sequel of chronic passive hyperunnia, and the causes 
and symptoms are those of that condition. It may also occur in chronic 
renal disease. In marked degrees of cedema, however, the signs may closely 
Bimulatc^tkose of pleural effusion, save for the displacement of the cardiac 
impulse. It is important to remember that somo degree of hydrothorax 
may occur us a complication, and increase tho difficulty in diagnosis. 

INFARCTION OF THE LUNGS 

Infarction of tho lungs or “ pulmonary apoplexy ” results when a brunch 
of the pulmonary artery becomes occluded by embolism or thrombosis. 
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AEtiology . — Embolic forma . — The obstructing plug may originate in anj 
part of the systemic venous system, in the right side of the heart or on its 
valve3 or in the pulmonary artery itself. The commonest peripheral cause ol 
embolism is detachment of a thrombus in cases of thrombo-phlebitis. Tbii 
may occur in the veins of the lower extremity, or in those of the uterus after 
childbirth. Thrombosis with embolic detachment may also develop ia 
prolonged or wasting diseases, such as enteric fever, tuberculosis and cancer; 
in acute processes, such as influenza, septicaemia and pytemia ; and in localised 
septic lesions, such a3 otitis. Pulmonary embolism is not infrequent]/ 
observed after abdominal or pelvic operations, and after the radical cure cf 
hernia or hmmorrhoids. 

Intracardiac thrombi from the right auricle or ventricle, becoming 
detached, lead to embolism, and this occurs especially in cases of right-sided 
heart failure secondary to left-sided valve lesions. Vegetations forming on 
the tricuspid or pulmonary valves in septic endocarditis on detachment 
produce pulmonary infarction. Rarer causes are fat embolism after injury 
to bone or to a fatty liver, the entry of pieces of new-growth or hydatid 
daughter-cysts into systemic veins, and even air embolism. 

The exciting cause of embolism is not infrequently sudden movement 
or strain leading to detachment of a thrombus or vegetations. 

Thrombotic forms . — Thrombosis occurs as a secondary process around 
pulmonary emboli ; but it is probable that some cases of infarction are due 
to a primary thrombosis. This condition may be produced by some acute 
or chronic pulmonary disease, such as gangrene, tuberculosis and fibrosa, 
and by atheroma of the pulmonary artery. Any process leading to chronic 
venous hyperasmia may also cause it. A rare cause is thrombo-phlebitis 
migran3. 

Pathology. — Although the pulmonary arteries are not strictly speaking 
end arteries, since there is some degree of anastomosis between them and 
the bronchial arterioles, yet the result of their obstruction is to produce 
infarcts comparable with those in other organs. The origin of the blood in 
the obstructed area ha3 been much discussed. Cohnheim regarded it as the 
result of regurgitation from the veins, a view subsequently disproved, since 
the infarct is haemorrhagic even when the veins are also obstructed. It is 
now regarded as due to influx from the anastomosing bronchial capillaries 
into the pulmonary capillaries, and the escape of this blood from the latter 
owing to their altered nutrition. It is generally accepted that embolism is 
much more common than thrombosis. It has been suggested that some 
infarcts are not obstructive, but are the result of haemorrhage per rhexin in 
cases of extreme passive hyperccmia, and that the shape is due to the alveolar 
distribution of the bronchial area affected. If a large embolus has caused 
sudden death, it will be found arrested at the bifurcation of a large branch 
of the pulmonary artery, or even in one of the main divisions of that vessel. 
In such cases there has not been time for pulmonary changes to occur, and 
the chief post-mortem condition found U engorgement of the right side of 
the heart. 

In post-mortem examination ot cases where smaller emboli have led to 
infarction, the infarcts are usually found in the lower lobes, more commonly 
in the right lung. They extend to the surface in the majority of cases, and 
can be seen before section as slightly raised, dark red areas, with the over- 
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lying pleura a little roughened from inflammatory exudate. They feel hard 
and firm, and on section are typically wedge-shaped, with the base on the 
surface and the apex centrally placed. In the rare deep-seated infarcts a 
spheroidal form is the rule. When recent, an infarct is dark red in colour, 
and suggests hcemorrhage with clot formation, hence the term “ pulmonary 
apoplexy.” In some cases infarcts have a purplish hue, and are said to 
resemble the colour of damson cheese ; later they change to brownish-red. 
Infarcted areas sink in water. There may be a single large infarct almost 
occupying one lobe, sometimes only a small one, or several of varying size 
and age scattered throughout the lungs. In some cases a fortunate section 
may reveal the embolus with its ensheathing thrombus, but sometimes a 
thrombus only is found. Microscopically, the alveoli and finer bronchioles 
are filled with red blood corpuscles, and there is a sharp delimitation from 
the healthy lung. If the embolus is infective, suppuration occurs, and 
abscess or empyema ensues. 

Symptoms. — If a large embolus blocks one of the main divisions of the 
pulmonary artery, there is sudden intense dyspnoea, pain in the cheBt, 
distress, cyanosis, and rapid unconsciousness, death resulting in a few minutes 
from, asphyxia. In other cases the patient gives a short cry, and falls un- 
conscious, death occurring almost immediately from syncope. In some 
cases unconsciousness develops so rapidly, and the respiratory symptoms 
are so little apparent, that a cerebral vascular lesion may be suspected. On 
the other hand, life may be maintained for several minutes or even hours, 
the patient being unconscious or in acute distress and anxiety with urgent 
dyspnoea, Uvidity and cyanosis. Respiration is deep and laboured, but fails 
to give relief to the sense of suffocation. In such cases also, death may 
result eventually from asphyxia or syncope, or the patient may slowly recover. 

In les3 Bevere forms, such as occur in cardiac and in some post-operative 
cases, there is sudden pain with difficulty in breathing, followed in a few 
hours or in a day or two by cough with haemoptysis or by the expectoration 
of deeply blood-stained mucus persisting for some days, and slowly clearing 
up. If the embolus is infective, fever, often of hectic type, results, sometimes 
delayed for a day or more. 

In the severe cases there is cyanosis, distension of the veins of the neck, 
acute anxiety with exophthalmos and cold, clammy skin. The only physical 
signs apparent are the deep, laboured breathing, the harsh breath-sounds, 
and the evidence of cardiac embarrassment with feeble, failing pulse. 

In less severe cases the signs are also not characteristic. There are 
evidences of cyanosis and distress of lesB urgent character, possibly some 
limitation of movement on the affected side, increase of vocal fremitus, 
localised dullness, with weak or absent breath-sounds, and sometimes a pleural > 
rub. In some cases definite bronchial or tubular breath-sounds may be 
audible. A few -fine rdles are sometimes present in the adjacent lung areas. 

Complications and Sequelae. — Localised dry pleurisy is almost invariably 
present. With infective emboli, abscess or gangrene, and later empyema 
may result. _ In organisation an infarct leads to a localised area of fibrosiB. 

Diagnosis. — The dramatic onset, the history and the associated lesions 
of the veins or heart render diagnosis easy as a rule; but it may be necessary 
to eliminate other causes of neemoptysis, notably pulmonary tuberculosis 
. and chronic venous hyperemia. 
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Course. — As already described, death may occur from asphyxia or syncope 
in tho course of a few minutes or hours, although recovery occurs in ioma 
very severe cases. In the less severe forms, after tho initial urgent symptom* 
have passed off, recovery is often rapid and uneventful, save for pain, cough 
and bloodstained expectoration. 

Prognosis.— This depends largely upon the initial shock. The prognosis 
is very grave when the patient rapidly becomes unconscious. As there is 
less likelihood of sepsis in cases duo to cardiac lesions than in those due to 
localised venous thrombosis, the prognosis is rather better in tho former; 
but, on the other hand, organisation of a clot in a vein may completely remove 
the source of the emboli, while the source often persists when they are derived 
from the heart. 

Treatment. — The coagulability of the blood may be lowered by the 
administration of 30 grains of sodium citrate three times daily. This b a 
wise prophylactic measure in prolonged illness, especially when a milk rdgime 
is being enforced. When thrombosis has occurred in a peripheral vein, such 
as in the leg, the affected limb should be immobilised until organisation of 
the clot has taken place. Morphine is useful in quieting a patient if there 
is much mental distress when a pulmonary infarct forms ; but usually the 
patient is collapsed and stimulant measures are indicated. An injection 
of morphine gr. A, atropine gr. -j^j, and strychnine gr. ^ is found of value 
in some cases. If there is dyspncea oxygen should be administered. Vene- 
section to tho extent of 10 or 12 ounces may be tried in cases where there 
is marked lividity with a forcibly acting heart. Haemoptysis, when it occuij, 
should not be checked. Pain may be relieved by leeches, cupping or by 
application of iodine. In cases with heart failure the appropriate treatment 
by cardiac tonics should be administered. A few cases are on record in which 
immediate surgical aid has been available and the operation of embolectomy 
has been successful. 


COLLAPSE OP THE LUNGS 

In collapse of the lungs the alveoli are completely or partly devoid of 
air. The condition may be congenital, and due to non-expansion of the 
lung, when it b referred to as atelectasis. On the other hand, collapse may 
bo tho result of removal of the air from lung tbsue previously expanded, 
when it b called apneumatosb or acquired collapse. The three terms— 
collapse, atelectasis and apneumatosis — are, however, used as synonyms 
by many writers. 


Atelectasis op. Congenital Collapse 

/Etiology. — This condition occurs in still-born and in premature infants, 
and probably pursbts to some degree for weeks or even months in weakly 
children. It may result from immaturity or from weakness of tho inspiratory 
muscles, and from obstruction of tho air passages by mucus and meconium. 
It may be a coasequenco of dbease, such as congenital syphilb or lesions 
and developmental defects of the nervous system. 

Pathology. — Atelectasb b due to failure of the respiratory mechanism 
to draw air into the alveoli and expand them, as occurs normally with the 
first few inspirator/ efforts of the newborn infant. 
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Atelectatic lungs are solid, airless and small. They are usually described 
a 3 presenting appearances similar to those of adult Uver as regards colour 
and consistence. In partial atelectasis the lung appears mottled, and Bmall 
expanded areas of pinkish colour may project from the surfaaA The condi- 
tion is chiefly of medico-legal and pathological interest. 


Apneumatosis or Acquired Collapse 

Collapse of previously expanded lung may be active or passive, the former 
being due to active shrinking of the lung owing to defects in the inspiratory 
musculature, the latter to conditions disturbing the pressure relations within 
the thorax. 

1. Active Pulmonary Collapse. 

Synonyms.— -Active Lobar Collapse ; Massive Collapse. 

^Etiology. — This Condition was mat described by William Pasteur in 1890 
in cases of diphtheria associated with paralysis of the diaphragm. In 1908 
he pointed out that it occurred also as a sequel of operations, especially 
of those upon the abdominal organs, less frequently of those upon the neck 
and pelvis. It is highly probable that many post-operative lung conditions 
formerly recorded as pneumonia were in reality due to active collapse. It 
may also follow after injuries, such as those resulting from falls from a 
bicycle or a horse. During the War of 1914-1918, when chest wounds were 
collected in special hospitals, it was found that massive collapse was not 
infrequently an important complication of penetrating and non-penetrating 
wounds of the chest. It was also noticed in some cases after severe wounds of 
the buttocks aud pelvis. 

Pathology. — The mechanism by which deflation results is obscure, and 
is the subject of controversy. Pasteur regard ed the Condition in the diph- 
theritic cases as due to paralysis of the diaphragm through the phrenic nerves 
or their nuclei, and in the post-operative and traumatic cases as a consequence 
of reflex inhibition of this muscle. Briscoe, on experimental, pathological 
and clinical evidence discards Pasteur’s explanation. He maintains that the 
deflation is caused by an exaggeration of the normal phenomena of breathing 
in the supine position, in which he states that the crural portion of the dia- 
phragm alone contracts, the costal portion being in abeyance. In the supine 
position, with quiet breathing, deflation of the lower lobes occurs, and this 
is promoted by conditions of debility, toxaemia or operation. The clinical 
manifestations described by Pasteur axe regarded by Briscoe as the result 
of superadded pleurisy, or of inflammation of the crura of the diaphragm. 

Boland and Shexet have put forward the suggestion that massive collapse 
is due to obstruction of the bronchi, followed by removal of the air in the 
corresponding lung areas by absorption into the blood stream. The obstruc- 
tion is supposed to be due to increased secretion and the inhibition of the 
cough reflex. 

Post mortem, the lower lobe of one lung is usually found to be deflated and 
retracted towards the spine. Sometimes the whole of one lung may be 
affected, or both lower lobes. The collapsed area is bluish-red, firm, does 
not crepitate and sinks in water. Pleurisy or pneumonic changes inay be 
seen, and these were regarded by Pasteur as secondary to infection of the 
deflated lung, the resistance of which is lowered, and by Briscoe as the essential 
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factor in the production of the symptoms. In massive collapse the hear, 
and mediastinum are displaced towards the affected side, and the sound lur-> 
is often bulky and distended. 5 

Symptoms. — The symptoms commonly commence within 24 or 48 houn 
of the injury or operation, although they may rarely be delayed for 5 to 7 
days. The onset is generally sudden, with pain in the lower part of the thorn 
or behind the sternum. Severe dyspnoea quickly follows, and the patient 
appears dusky, cyanosed and alarmingly ill. Cough, with viscid mucoid 
expectoration, generally develops in a few hours. The latter may bccomt 
copious and muco-purulent if pneumonic changes ensue. The pulse and 
respirations are markedly increased in rate, and the tempernturo not in* 
frequently rises to 103° F. Occasionally the onset iB more gradual with pain 
and cough, and in some cases of wounds it may give rise to few symptoms 
and be discovered only on routine examination. 

Examination of the chest Bhows diminished movement on the affected 
side, and often absence or reversal of epigastric excursion with respiration, 
whereas the movement on the other side may be exaggerated. In other 
respects the signs usually simulate those of lobar pneumonia. Over the 
collapsed lung the vocal fremitus is increased, the percussion note i3 dull, 
the breath-sounds are tubular, and bronchophony and whispering pectoriloquy 
are present ; but as a rule there are no adventitious sounds, although occasion- 
ally rhonchi and a few fine rales may be heard. In Borne cases the breath 
sounds are very weak or almost absent, and voice conductions diminished. 
Over the healthy lung, loud and harsh breathing is audible. The displace- 
ment of the cardiac impulse towards the collapsed lung is a point of cardinal 
importance. It is noteworthy that in certain cases of gunshot wounds oi 
tho cheat the collapse affects the contra-lateral lung. 

Complications and Sequelae. — Bronchitis, lobar pneumonia, or pleurisy 
may occur as complications. There are usually no sequel®, except that 
pleural adhesions may occur. 

Diagnosis. — The most important conditions from which this malady has 
to be distinguished are lobar pneumonia, pulmonary embolism, pneumothorax 
and pleural effusion. The position of the cardiac impulse is often the deciding 
factor : in collapse it is displaced towards the lung involved, in pleural 
effusion and pneumothorax it moves away from the affected side, whereas 
in lobar pneumonia there is usually no cardiac displacement, although there 
may be dilatation. Labial herpes and blood-stained expectoration are 
frequently seen in pneumonia, but not in collapse. When in right-sided 
collapse there is marked distension of the left lung with obliteration of the 
normal cardiac dullness, the signs superficially resemble those of a left-sided 
pneumothorax ; but with careful examination no such error should be made- 
The distinction from pulmonary embolism may be difficult at first, but the 
localisation of the signs, and the blood-stained expectoration, may give useful 
indications. 

Course. — The course of the affection is rapid. After periods extending 
from 2 to 5 days tho temperature fulls to normal, the symptoms disappear, 
tho lung quickly re-expaud3, the heart returns to its normal position, and 
there is complete recovery. 

Treatment. — The administration of morphine and atropine before the 
ana-jthetic, propping up of the patient in bed as soon as possible after it, 
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and the insistence upon periodic deep breaths are useful measures in pre- 
venting the onset of lobar collapse. As soon as the collapse occurs, tight 
abdominal binders or strapping should be loosened, the patient laid flat on 
his back and gently rolled from side to side twelve times. This often results 
in cough, with expectoration of the obstructing mucus, and the lung rapidly 
re-expands. This treatment (Sante manoeuvre) should be repeated every 
four hours if it is not successful at the first attempt. It is surprising how 
rapidly relief can be obtained by this simple manoeuvre even in cases in which 
the collapse has been present for two or three days. Stimulant expectorants 
should be given subsequently for a few days. Injections of strychnine or 
coramine are useful if the patient is collapsed at the onset. Bronchoscopic 
aspiration has been recommended in cases of post-operative massive collapse. 
Usually no plugs of mucus are seen obstructing the collapsed bronchus. 

2. Passive Pulmonary Collapse. 

This form of collapse may affect the whole of one lung, or be confined to 
one lobe or to groups of lobules. 

^Etiology. — Total collapse is generally the result of pleural effusion, 
empyema, pneumothorax or obstruction of a main bronchus. In a large 
effusion and in pneumothorax collapse is complete, unless the shrinkage is 
prevented by adhesions. In a smaller effusion, the process may be limited 
to the lower parts of the lung. Other causes of lobar or partial lobar collapse 
are conditions leading to complete obstruction of a main bronchial division, 
particularly new-growth, aneurysm or foreign body. It also occurs in aged 
or bedridden patients, or in those with enfeebled inspiratory muscles, when 
prolonged fever ha3 enforced a dorsal decubitus. Abdominal distension 
from tympanites or ascites can also cause collapse of the bases of the 
lungs. 

Lobular collapse results from any condition impeding the air entry to the 
smaller bronchi or bronchioles, such as bronchitis, broncho-pneumonia, 
pulmonary tuberculosis, whooping-cough and diphtheria. Obstruction of the 
naso-pharynx by enlarged tonsils and adenoids may cause partial collapse, 
especially in the upper lobes. 

Pathology. — The deflation of the lung area may be produced in three 
ways — (1) By complete obstruction to the air from blocking of a bronchus 
or bronchiole, the residual air being absorbed ; (2) by enfeeblement of the 
inspiratory mechanism similar to the process in active collapse ; and (3) 
by disturbance of the intrapleural pressure by fluid or air, the lung at first 
contracting in virtue of its elasticity until the intrapleural pressure becomes 
equal to that of the atmosphere, when any further accumulation of fluid or 
air causes positive pressure and compression of the collapsed lung. 

Po3t mortem, in complete or lobar collapse the appearances are similar 
to those in active collapse. In lobular collapse the deflated areas are con- 
tracted and depressed below the level of the healthy lung. They are dark 
red or slaty in colour, while the adjacent areas are pinkish and often emphy- 
sematous. The collapsed areas do not crepitate. 

Symptoms. — Total collapse of the lung or of a lobe being usually a 
secondary process, the symptoms and signs are masked by those of the 
primary condition, such as pleural effusion, pneumothorax, growth or 
aneurysm. It can, however, usually be demonstrated by S-ray examina- 
tion, the collapsed lung being apparent as a fairly dense shadow lying along- 
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side the vertebral bodies. Not infrequently, however, in pleural effusion 
definite tubular breath sounds, with bronchophony and pectoriloquy, may 
be audible in the relatively dull area above the level of the fluid posteriorly, 
and these signs are due to the collapsed lung. In aortic aneurysm, or Uu 
commonly in mediastinal, pulmonary and bronchial neoplasms, distinctive 
signs due to the local collapse may be apparent. These consist of slightly 
diminished movement of the corresponding part of the chest wall, with 
diminution of vocal fremitus and impairment of percussion note or actual 
dullness. Breath-sounds are weak, as a rule, but may be bronchial or tubular. 
Voice conduction is increased, and in incomplete collapse crepitations art 
often audible. The cardiac impulse may be displaced towards the affected 
side, but this is less apparent than in active collapse, and it is not infrequently 
displaced to the opposite side by the primary condition. Lobular collapse 
gives rise to no symptoms which can be differentiated from those of the 
condition inducing it. 

Complications and Course. — The lung usually re-expands wholly or in 
part when the condition causing collapse has been removed. Thus a lung 
that has been maintained continuously collapsed by artificial pneumothorax, 
with repeated refills for as long as 4 years or more, will xe-expand when the 
gas in the pleural cavity is not replaced. In chronic effusion, or in large or 
neglected empyemata, re-expansion may be incomplete, and some falling 
in of the chest wall results. Fibroid changes may occur in lung tissue which 
has been long collapsed. 

Diagnosis. — This is frequently a matter of inference, owing to the 
nature of the primary disease. Valuable help may be afforded by X-ray 
examination. 

Treatment. — No special treatment apart from that of the condition 
causing the collapse is required. If a pleural effusion is slow to absorb, the 
necessity for paracentesis or gas replacement, to avoid pleural thickening, 
may have to be considered. 


HAEMOPTYSIS 

It should bo recognised that hoomoptysis is a symptom, not a disease. 
It is here considered separately because the accurate diagnosis of its origin 
is essential to its treatment, which differs widely in different conditions. 

Definition. — The term haemoptysis is arbitrarily restricted to the ex- 
pectoration of blood, entering the air passages from structures below the 
larynx or from the larynx itself. When the blood 13 derived from the 
naso-phnrynx or mouth it b sometimes described as spurious haemoptysis. 

./Etiology. — 1 . Pulmonary tuberculosis 13 the commonest cause, the blood 
being derived from an aneurysm in a pulmonary cavity, or from ulceration 
of a small vessel, or congestive processes around the early lesions. 

2 . Chronic vcnou 3 congestion, particularly in mitral stenosis. These 
two conditions account for the majority of cases. 

3 . Inflammatory and destructive diseases of the lungs, air passages or 
pleura, such as pneumonia, broncho-pneumonia, especially the influenzal 
variety, abscess, gangrene and bronchiectasis with ulceration of the walls. 
A latent bronchiectasis without sputum may cause recurrent hcemoptysis 
(forme Lcmoploique scche). Pneumokoniosis, Btreptotrichosis and ulceration 
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of the larynx, trachea or bronchi from tuberculosis, gumma or new-growth 
may also be associated with haemoptysis. Breaking down of a caseous or 
calcareous bronchial gland is a rare cause, as also is rupture of an empyema 
through a bronchus. 

4. Infarction of the lung from embolic or thrombotic obstruction. 

5. New-growths of the lung, bronchi or mediastinal glands. 

6. An aortic aneurysm may cause haemoptysis by “ weeping ” through 
an eroded bronchus, or by direct rupture, the latter being of course- imme- 
diately fatal. 

7. Traumatic causes. — Injury may cause haemoptysis, by fractured ribs 
wounding the lung, by contusion and by breaking down of healed tuberculous 
lesions. Haemoptysis occurs frequently in wounds of the chest, both pene- 
trating and non-penetrating. A foreign body, such as a piece of shrapnel, 
may lie do rma nt for years, and then cause recurrent haemoptysis. 

8. Certain abnormal blood conditions, chiefly leukaemia, purpura, haemo- 
philia, scurvy, minor degrees of vitamin 0 deficiency and occasionally per- 
nicious anaemia. Haemoptysis occasionally occurs in the malignant specific 
fevers, especially small-pox and measles. 

9. Parasitic causes, such as pulmonary distomatosis and spirochaetosis, 
are common in Asia but rare in Europe. Hydatid disease of the lung may 
cause repeated slight haemorrhages. 

10. Vicarious menstruation. — Some cases in women have been regarded 
as vicarious menstruation, and this view dates back to Hippocrates. It 
is probable, however, that most cases are to be explained as due to leakage 
from obscure pulmonary lesions. 

11. Haemoptysis occasionally occurs in apparently healthy persons. In 
Borne, with high systemic arterial tension, it is probable that the pulmonary 
arterial pressure is also raised, and the condition may be regarded as analogous 
to the epistaxis which occurs more commonly in such patients. Sometimes 
the haemoptysis is due to leaking from an old arrested tuberculous lesion. 

12. Rupture of an hepatic abscess or hydatid cyst through the diaphragm 
into a bronchus is an occasional cause. 

Spurious haemoptysis is usually due to staining of the saliva or the 
pharyngeal secretion with blood, generally derived from the gums, which 
are spongy and congested, often from early pyorrhoea. The condition is 
common in anaemic girls, and is, as a rule, observed in the morning. 
Haemorrhage from an enlarged pharyngeal vein is often suggested as a 
cause, but is rarely seen. Haemorrhage after tooth extraction, and staining 
of the mucus expectorated after epistaxis, are other causes of spurious 
haemoptysis. 

Pathology. — Prom the list of causes it might be inferred that the origin of 
the blood differs in different cases. It may come from the pulmonary or 
bronchial vessels in pulmonary tuberculosis and other lung or bronchial 
conditions, and also in chronic venous congestion or infarction. It may 
come from the thoracic aorta direct, or from some of its branches, in aneurysm 
and mediastinal new-growth, and from the hepatic vessels in abscess of the 
liver. In cases due to disease of the trachea and larynx it comes direct from 
the vessels supplying them. 

Post mortem, the larynx, trachea and bronchi may contain clots, or 
blood-stained froth and mucus, and their walls may be stained in places. 
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Dark reddish areas of lobular distribution, due to inhaled blood, may be sees 
in various parts of the lungs, particularly at the bases. Sometimes this 
may induce bronchitic changes, described as hsemoptoic bronchitis. Careful 
search in cases of profuse hemoptysis will usually reveal the source of the 
haemorrhage, and in pulmonary tuberculosis this is generally a ruptured 
aneurysmal dilatation in a cavity or an ulcerated vessel. The aneurysm 
may be small and escape notice unless many cuts are made into the lung. 

Symptoms. — In haemoptysis, the patient often experiences a tickling in 
tho throat, followed by a gush into the mouth with a salt taste, and on 
expectoration notices blood. The alarm and anxiety this occasions lend 
to restlessness and rapid action of the heart. If the bleeding is profuse, 
cough is frequent, and large clots, together with liquid alkaline blood, may 
be expectorated to the extent of 20 or 30 ounces in a few hours. Tho bleeding 
may cease temporarily*, to recur at intervals for several days, until the patient 
becomes blanched, weak and syncopal, with rapid, weak pulse. In any 
profuse hsemoptysis, death may occur in a few minutes, either from asphyxia 
or syncope. In the former case, the blood, at first bright and arterial, u 
soon dark and frothed, while the patient becomes cyanosed and livid. In 
slighter degrees of hsemoptysis there may be only streaks, small clots or 
liquid blood mixed with ordinary sputum. After the actual bleeding has 
ceased, the sputum may be blood-stained for Borne days, owing to the ex- 
pectoration of blood inhaled into other parts of the lungs. This can be 
recognised by its colour, which varies from dark red to brown, owing to 
the changes undergone by the blood pigment. 

Diagnosis.— This involves two problems— first the differentiation from 
hajmatemesis and spurious hsemoptysis, and secondly the recognition of the 
cause of the haemorrhage. If the patient is seen at the time of the bleeding 
tho first of these is easy. The nature of the blood, and its association with 
cough and possibly with pulmonary or cardiac signs, are conclusive. When the 
diagnosis has to be made upon the history given by the patient or by 
friends it may be difficult, especially in the absence of physical signs. 

In hajmatemesis there is frequently gastric pain and faintness before 
the vomiting, the blood is acid in reaction, dark in colour, even brown from 
acid harmatin, and is sometimes mixed with food. The fact that in hmmop- 
tysis blood may be swallowed and subsequently vomited increases the 
difficulty. Patients often give very dubious answers to questions as to 
whether the blood wa3 coughed or vomited up. They should then be 
questioned as to whether sputum was brought up on the following day, and, 
if bo, whether it wa3 blood-stained. In cases of doubt the investigation of 
tho pulmonary and abdominal physical signs, when the patient’s condition 
permits, may decide tho diagnosis. 

The utmost caution should be exercised to exclude tuberculosis before 
making a diagnosis of “ spurious hemoptysis.” Only when there are no 
pulmonary symptoms, signs or X-ray indications, and when some obvious 
cause, such as amemia or pyorrhoea, is found, is it safe to do so. 

While distinguishing between the various causes of hiemoptysis it is 
well to regard and to treat it as due to pulmonary tuberculosis until some 
other cause is conclusively established. The sputum should be examined 
for tubercle bacilli on several occasions, the temperature recorded and the 
physical signs including X-ray appearances most carefully watched. 
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The presence of a valvular lesion, especially mitral stcnoaiB with signs of 
pulmonary engorgement, may render the cause of hcsmoptysis clear. When 
tuberculosis and cardiac disease can be excluded, a careful study of the 
history, the symptoms and signs, may throw light on the diagnosis or 
suggest some investigation which will serve to establish it, e.g. examination 
of the sputum for parasites and hydatid hooklets, the cytological examination 
of the blood and an X-ray examination. 

In other cases, as in bronchiectasis, abscess or gangrene, the history, 
the physical signs and the nature of the sputum are often characteristic. 

In the latent or silent form of bronchiectasis (forme s&che), the condition 
may be revealed only by lipiodol injection. 

Bronchoscopy may be of great value in revealing the presence of adenoma 
or carcinoma. 

Prognosis. — Apart from haemoptysis, which is rapidly fatal, due to 
aneurysm or pulmonary tuberculosis, the immediate prognosis in cases of 
pulmonary haemorrhage is not unfavourable, even when it continues for 
days. The ultimate prognosis depends upon the cause. 

Treatment. — This is so entirely dependent upon the cause and origin 
of the bleeding that reference should be made to the corresponding diseases. 


EMPHYSEMA OF THE LUNGS 

Emphysema of the lungs, or alveolar-ectasia, is a condition of distension 
of the alveoli ; it is usually progressive and is associated with definite changes 
in the inter-alveolar walla. The following varieties are generally recognised— 
(1) Large-lunged or hypertrophic ; (2) small-lunged or atrophic ; (3) com- 
pensatory; (4) acute vesicular; and (51 acute interstitial emphysema. 
The last-named condition has no relation to true emphysema except in name, 
but will be described in this group for convenience. 

1. LARaE-LuNQBD on Hypertrophic Emphysema (Sdbstantive or 
Idiopathic Emphysema) ■* 

This is a chronic affection and is usually bilateral. 

^Etiology . — Predisposing causes . — It may occur at any age, even in 
childhood, but is most frequently seen in middle and late adult life. It is 
commoner in men than in women, probably because they are more exposed 
to the conditions inducing it. Although not strictly hereditary, it often 
shows a familial incidence. Certain occupations are credited with being 
concerned in its production, notably those involving violent or prolonged 
muscular effort with closed or partially closed glottis, such as blowing wind 
instruments and lifting heavy weights. Dusty occupations also favour its 
onset by leading to bronchitis and cough. 

The common exciting cause seems to be the strain of prolonged and repeated 
cough, induced by chronic bronohitis, bronchiectasis, asthma, whooping- 
cough, cigarette smoke inhaling, and other causes of irritation of the upper 
air passages. 

Pathology. — The pathogenesis of emphysema has been much debated 
and various explanations have been offered. (1) Primary degeneration 
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theory. Villemin suggested that the e33ential lesion was a fatty degenera, 
tion of the alveolar walls, while Gohnheim believed that there was a congenita] 
defect of the elastic tissue of the lung. (2) The inspiratory theory, first 
suggested by Lacnnec and developed by Gairdncr, postulates tho force of 
inspiration as the distending agent. (3) The expiratory theory, first enunci- 
ated by Mendelssohn, was independently brought forward and established 
by Jenner. The distension of the alveoli is regarded as due to the effect of 
forced expiration and cough. Jenner pointed out the special and early 
involvement of the apices, the anterior and lower margins of the lungs; ia 
other words, the parts least supported by the thoracic cage. (4) Freund 
regarded the changes in the lungs as secondary to calcification of the costal 
cartilages, the chest becoming fixed in the inspiratory position and the lung 
permanently expanded in consequence. The expiratory explanation is 
now generally accepted, and emphysema is regarded as the result of increased 
intra-alveolar tension, duo to violent expiratory efforts, acting on walls 
weakened by congenital defects, by inflammatory processes or by toxic 
agents, such as alcohol (Nothnagel). 

The characteristic conformation of the chest is usually apparent (see 
Symptoms), the costal cartilages are often calcified, and on opening the 
thorax post mortem, the lungs bulge instead of retracting, so that the peri- 
cardium may be almost completely obscured. They are pale in colour, even 
in town-dwellers, a condition called albinism of the lung by Virchow. They ; 

are soft and pit on pressure, and, as described by Laennec, givo the sensa- '<■ 

tion of a down pillow. Tho surface of the lung under the pleura shows a 
finely vesicular appearance, due to the distension of the alveoli, the vesiclci ] 
often being nearly as large as pins’ heads. Not infrequently large bulla j 

or blister-like protuberances, varyiug in size from a pea to a Spanish olive, j 

occasionally much larger, may be seen projecting from the surface, particu- 
larly at the apices and margins. These bulla) when incised show fine fibrous 
bands crossing them, tho remains of inter-alveolar walls and of atrophied 
blood vessels. It was formerly customary to refer to such cases as bullous 
or marginal emphysema and to describe those in which the dilatation is lea 
obvious but more widely diffused as general emphysema ; but the conditions 
are 3D commonly associated together in varying degrees that little is gamed v 
by so doing. On section the lungs are pale and dry, except at tho bases, 
where there is frequently some cedema in advanced cases. The bronchi 
may show some general dilatation. When bronchitis coexists, muco-pus can 
be squeezed from the cross-sections of these tubes. As pointed out by Fowler, 
pleural adhesion is relatively uncommon. Tho infundibula and alveoli are 
dilated, and the inter-alveolar walls are thin and atrophic, oven disappearing 
wholly or in part. The distension and coalescence of adjacent alveoli result in 
the formation of bulla). The calibre of tho pulmonary capillaries is diminished 
by stretching of the alveolar walls, and where atrophy of the inter-alveolar 
septa occurs the capillaries arc destroyed. These two processes result in a 
considerable diminution in the total aerating surface, and cause the dyspncea 
and cyanosis characteristic of tho disease. Moreover, the normal anasto- 
moses between the terminal bronchial and pulmonary capillaries increase 
considerably, and some of the blood in the latter may therefore fail to reach 
tho alveoli and so escape aeration. Atrophic changes in tho elastic tissue 
have been described. In order to maintain the circulation through the 
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diminished capillary area, the right ventricle hypertrophies and the resultant 
raised blood pressure sometimes induces atheroma of the pulmonary artery. 
Emphysema being a progressive lesion, and the defective aeration of the 
blood perhaps interfering with the nutrition of the heart muscle, cardiao 
failure eventually ensues, causing tricuspid regurgitation, engorgement of 
the right auricle, and the visceral effects of venous engorgement, such as 
“nutmeg” liver. Cabot states that true emphysema is often not found 
post mortem in cases so diagnosed during life, and prefers to designate the 
clinical entity here described as “ the Barrel Chest.” 

Symptoms. — Dyspnoea of varying degree is the most characteristic 
symptom. In uncomplicated cases of moderate extent it is only present 
on exertion, unless bronchitis coexists. In advanced emphysema, dyspnoea 
is marked and beoomes extreme in the bronohitic or “ asthmatic ” attacks 
and in foggy weather. Cyanosis is common, and is to some extent a measure 
of the degree of emphysema. Varying degrees of polycythsemia may he 
observed. The patient may walk about with a more extreme degree of 
cyanosis than in any other condition except congenital heart disease. 
Clubbing of the fingers of moderate degree is common. Cough is usually 
due to the associated bronchitis, and is worse in the winter and in foggy 
weather. It is frequent, noisy and often hacking and paroxysmal. Expec- 
toration is also the result of the bronchial catarrh, and varies from a few 
grey mucoid pellets to copious muco-pus. 

The chest is enlarged, particularly in the anterio-posterior diameter, 
the upper thoracic spine is rounded and kyphotic, the sternum protrudes 
forward, and the angle of Louis is prominent, the general effect being the 
so-called barrel-shaped chest. The riba run forward more horizontally 
and the intercostal spaces are wider than normal, the chest being as a whole 
in the inspiratory position. The respiratory movements are much restricted, 
the patient elevating the rigid thorax with little expansion on taking a 
deep breath, so that the inspiratory increase at the level of the nipples may 
be only half to 1 inch, instead Of the normal 2£ to 3 for an adult. There 
is often filling and even bulging of the supra-clavicular hollow, while the 
neck appears short, the steraomastoids stand out, and the jugular veins 
are full. A zone of dilated venules, the “ emphysematous girdle,” is often 
present along the line of the costal attachment of the diaphragm, but is not 
pathognomonic. The cardiac impulse is not visible as a rule, and may only 
be felt with difficulty, but epigastric pulsation is usually apparent. Vocal 
fremitus is diminished, and the percussion note is hyper-resonant. The 
superficial cardiac dullness is greatly diminished or even absent, and the 
lower limit of pulmonary resonance may extend to the costal margin, back 
and front, the hepatio dullness being encroached on or obliterated. 

It is said that in bullous emphysema the _ breath-sounds are harsh over 
the otiter part of the upper lobes in front, and weak at the bases. In general 
emphysema the breath-sounds are weak everywhere, inspiration is short, 
and expiration is greatly prolonged. A loud rumbling, from contraction 
of the thoracio muscles, may entirely obscure the breath-sounds. A few 
fine bubbling rales may be heard at the bases or at the sternal margins. If 
bronchitis is present, scattered rhonehi may be audible. Vocal resonance is 
generally slightly diminished. The heart-sounds axe weak and distant, 
and in late stages a tricuspid systolio murmur may develop. The ** vita 
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capacity ” of the lungs, measured by a spirometer, is often reduced to oc»- 
half or less. Exa min ation by the X-rays shows increased extent, and undui 
transradiancy of the lung tissue. They show the diaphragm lower in positioa 
and flattened, and the costophrenic angle widened. The liver is sometime! 
palpable, possibly from downward .displacement by the bulky lung, bo 
more often from enlargement due to passive hypermmia. The spleen mi v 
also be depressed and enlarged. 

Complications. — Bronchitis is the commonest, and often constitute! i 
vicious circle. Asthmatic attacks, so-called “ bronchial asthma,” are comrnoo 
in later stages ; on the other hand, spasmodic asthma may be the cause oi j 
the emphysema. Pneumothorax and interstitial emphysema may occur | 
from rupture of the bulls, although these accidents are surprisingly rare, j 
Pulmonary tuberculosis is an occasional complication of emphysema, which, 
contrary to popular opinion, is not antagonistic to it, although it may mask 
and obscure the early stages. Bight-sided cardiac failure, with its train oi 
consecutive changes, is a late and often terminal complication. 

Diagnosis. — This is never difficult in advanced cases. The slighter 
degrees may be more difficult, and the diagnosis is then largely a matter cl 
inference from the association of chronic cough and dyspnoea, with physical 
signs of hyper-resonance and prolonged expiration. 

Confusion may occasionally arise in regard to pneumothorax and pul- 
monary tuberculosis. Careful record of the symptoms and signs and the 
investigation of the sputum generally suffice to distinguish these condition!. 

In doubtful cases the X-rays will assist. 

Course. — Emphysema is progressive, unless the cause is removed or t'« 
offeots of the disease are mitigated by residence in a warm, dry climate, 
especially in the winter. Conversely, residence in unsuitable districts, per- 
sistence in detrimental employment, and repeated attacks of bronchitis , 
accelerate it3 course. 

Prognosis. — This depends upon the degree of emphysema and the cir- 
cumstances of the patient. If progressive, it exerts an increasingly crippling 
effect, and it certainly shortens life under urban conditions. A' “ vita! 
capacity ” of less than 50 per cent, of the normal is of serious import. The 
advent of severe bronchitis or of cardiac complications may affect the 
prognosis gravely. 

Treatment. — Emphysema may be arrested but cannot be cured. Atten- 
tion must be directed to prevention of the causes of chronic cough and increased 
intra-alveolar tension. In any person with hereditary tendency to emphysema 
or to winter cough, the questions of occupation and place of residence should 
bo carefully considered. When the disease is established, the patient, if in 
a position to afford it, should spend the winter in a warm, more equable 
climate, either abroad or at the south-west coast of England. 

Various attempts have been made to increase the respiratory ventilation 
of the lungs, c.g. by compression of the chest during expiration, by expiring 
into rarefied air, by breathing compressed air or by expiratory breathing 
exercises. In the compressed air chamber treatment, the patient enters a 
special iron chamber fitted with a window, and the air pressure is raised 
during the course of half an hour to 1|{ atmospheres. He remains at this 

E resjure for an hour, and i3 then decompressed to normal during the next 
alf-hour. Thcso baths may bo given every other day and gradually increased 
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in duration and frequency. This treatment is often helpful in eases of emphy- 
sema associated with bronchial spasm or with bronchitis. Cases with marked 
arterial disease or with much rigidity of the chest-wall are unsuitable for this 
form of treatment. 

The diet should be simple and easily digestible, especially in the later 
stages. If there is spasmodic dyspnoea or asthma, no late meal should be 
permitted. Cod-liver oil or halibut-liver oil in the winter seems to help some 
patients. Clothing should be warm, but the excess of under-garments, often 
worn in fear of chill, is harmful. 

In other respects treatment is largely symptomatic. In acute bronchitic 
attacks the measures to be adopted are in no way different from those in 
bronchitis uncomplicated by emphysema. In the more chronic bronchitis 
so commonly present in the winter, iodides with alkalis and balsamic ex- 
pectorants seem beneficial. Terebene (min. 10) in emulsion or in capsule has 
been recommended. Counter-irritation to the chest by liniments, such a3 the 
lin. terebmthinsB aceticum, is often comforting to the patient, when cough is 
troublesome. When asthma or paroxysmal dyspnoea occurs, antispasmodic 
drugs and measures similar to those used in spasmodic aBthma may be 
employed. When cardiac failure supervenes, the appropriate treatment 
must be vigorously applied. If there is marked cyanosis and venous engorge- 
ment, oxygen administration, venesection, leeching, purgative and diuretic 
drugs may be employed, and digitalis and other cardiac tonics administered. 
American authorities have suggested the use of an abdominal belt to 
increase the intra-abdominal pressure and raise the diaphragm. 

2. Small-Lunged Emphysema (Atrophic or Senile Emphysema) 

AEtiology. — This condition occurs in old age and forms part of the general 
atrophy of the tissues. 

Pathology. — The alveolar walla become thinned and disappear, so that 
adjacent alveoli coalesce. The condition is primarily atrophic, and therefore 
differs from true emphysema, although the result is to produce a diminished 
area for aeration. Post mortem the lungs are small and do not bulge or 
obscure the pericardium. They are often deeply pigmented, and are more 
spongy than normal, but although bullae occur they are small. On section 
the lung tissue is bloodless and friable. The bronchi may be slightly dilated 
and show catarrhal changes. 

Symptoms. — These are alight and are masked by the enfeeblement due 
to the general atrophy and debility. There is shortness of breath only on 
exertion, or on exacerbation of the chronic bronchitis which is frequently 
present. The chest is small, flat and thinly covered, the movements are 

E oor and there is elevation of the chest as a whole, with poor expansion. 

iountz and Alexander maintain that there is very little diminu tion in vital 
capacity, that the movements of the diaphragm are increased and that the 
intervertebral discs are abnormal. There is little cyanosis, and no clubbing. 
The vocal fremitus is unaltered or slightly diminished. The percussion note 
is hyper-resonant, but there is no encroachment on the cardiac and hepatic 
areas of dullness. Breath-sounds are weak, and there is but little prolonga- 
tion of expiration. Bhonchi and rales may be heard, especially if bronchitis 
is present, or if the heart is failing. 
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Diagnosis. — The condition is generally ao obvious that no difficulty 
arises. 

Treatment. — This i3 chiefly a matter of careful regimen and diet, with 
treatment of coexisting bronchitis or cardiac failure. 


3. COMPENSATORY EMPHYSEMA (LOCALISED OR SECONDARY EmPHYSBUa) 

^Etiology. — Localised emphysema is a Bequel to Borne process inducing 
collapse, contraction or destruction of areas of lung tissue. It may be lobular 
in distribution in bronchitis, broncho-pneumonia, tuberculosis and diphtheria. 

It may affect one or more lobes, or the whole of one lung, especially in cases 
of fibrosis following tuberculosis, pneumonia, chronic pleural effusion and 
empyema. 

Pathology. — It is generally conceded that the inspiratory theory of 
Laenneo and Gairdner satisfactorily explains the genesis of this condition. 
When shrinkage of an area of lung occurs, the chest wall may fall in, if there 
is pleural adhesion, but otherwise inspiration tends to expand the normal 
parts of the lungs. None the less, it must be admitted that the expiratory 
strain of cough may assist in its production. 

Although it may be compensatory and physiological at its inception, it 
is doubtful whether n true hypertrophy takes place after adolescence. In 
any caso it soon leads to atrophy of tne alveolar walls, as in true emphysema, 
and thus becomes pathological and harmful. Post mortem the condition 
may be found in an upper lobe around contracted scarred lung tissue, or in a 
lower lobe when the upper lobe is contracted or disorganised. In cases where 
one lung is fibroid and contracted, compensatory emphysema may bo found 
throughout the sound lung. The resulting adaptations caused by enlarge- 
ment of one part and shrinking of another may produce some striking dis- 
placements, the lower lobe extending upwards nearly to the clavicle, or the 
anterior margin of the sound lung crossing tho mid line. The general 
appearances aro closely similar to those of ordinary emphysema, except 
that bullre do not occur, at any rate until the process is advanced and definitely 
pathological. 

Symptoms. — This condition does not produce symptoms that can be 
differentiated from those of the primary disease. When it affects a lobe or 
the whole of one lung, there is hyper-resonance over the area involved, which 
often contrasts strikingly with the dullness due to the primary lemon. The 
hyper-resouance may extend across the sternum and even for an inch or more 
beyond it. The heart is displaced towards tho side where fibrosis is in pro- 
gress. Vocal fremitus and vocal resonance aro little altered, but may be 
increased at first and subsequently diminished. In the early stages, when thore 
is alveolar dilatation without degenerative mural changes, the breath-BOunds 
are exaggerated, hanh or puerile, but when such processes develop, they 
become weak and there aro indications of dyspnoea and cyanosis on 
exertion. 

Diagnosis. — -This is easy, owing to the difference between tho diseased 
and “ compensatory ” areas, and to the indications of contraction and dis- 
placement. 

Treatment. — No special treatment apart from that of the primary condi- 
tion is required. 
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i . Acute Vesicular Emphysema 

Although custom has included this condition with emphysema, it is in 
reality only a temporary acute distension of the alveoli resulting from any 
condition causing widespread obstruction of the smaller bronchi. It is 
sometimes observed after death in cases of acute bronchitis, whooping-cough 
or asphyxia and in anaphylactic shock, and its existence may be inferred in 
severe asthma. Post mortem the lungs are bulky and the alveoli distended. 

The symptoms are dependent upon the primary condition, although 
dyspnoea is invariably present. The chest is found to be fully expanded, the 
vocal fremitus is diminished, the percussion note is hyper-resonant, and the 
breath-sounds vary with the condition inducing it. 

5. Acute Interstitial Emphysema 

In acute interstitial emphysema air is present in the stroma of the lungs, 
and in the subpleural connective tissues. It may follow external trauma, 
such as fractured ribs, or wounds penetrating the lungs. The alveoli may 
rupture with violent expiratory efforts, 83 occur in whooping-cough or 
influenzal broncho-pneumonia. It may occur in diphtheria. The air some- 
times tracks along the pulmonary roots to the mediastinum, and appearing 
in the neck or on the chest-wall gives rise to surgical emphysema. 

Post mortem, subpleural bullae may be seen containing air, and on section 
of the lung minute air bubbles may be found in the inter-alveolar connective 
tissue. A diagnosis cannot be made unless the physical signs of surgical 
emphysema are present. The air is usually completely absorbed, and a 
perfect recovery takes place. No special treatment is required beyond keep- 
ing the patient at rest, and giving sedative drugs to allay cough. 


ABSCESS OP THE LUNG 

Definition. — Abscess of the lung includes any circumscribed collection 
of pus formed in the lung tissue, but softened tuberculous areas and bronchi- 
ectatic accumulations are usually excluded. 

./Etiology. — Predisposing causes. — These include any diseases producing 
general cachexia or malnutrition, notably diabetes and chronic alcoholism, 
also any conditions leading to diminished resistance locally in the lung, such 
as injury, disease or exposure. 

Exciting causes. — These are pyogenic organisms, which reach the lung by 
inhalation, by extension from adjacent suppurative processes, or by the 
blood stream, either directly or in septic emboli. The common organisms 
found are streptococci, staphylococci, the pneumococcus, Priedlauder’s 
pneumo-bacillus, Bacillus welchii and the Bacillus c oli — sometimes acting in 
conjunction with putrefactive bacteria. Spirochsetes, Bacillus fusiformis, 
treponemata and anaerobic organisms are often present, especially after 
rupture has occurred. Pulmonary abscess may form under the following 
conditions : 

(1 ) After inhalation of foreign material into a bronchus. This may be a 
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foreign body, or may occur in association with septic conditions in the no-e, 
nasopharynx and larynx, or during and after operations in these regions. 
These are referred to as inhalation abscesses, though some post-operative 
cases are regarded as due to embolism and not to inhalation. (2) As a 
result of lobar or lobular pneumonia, especially after the deglutition and 
aspiration varieties of the latter. Such abscesses are sometimes called meta* 
pneumonic. (3) Embolic causes — in pymmia, or following on septic pul- 
monary emboli due to right-sided septic endocarditis, or derived from distant 
septic processes, such a3 otitis media, and infective thrombo-phlebitb. 
Amoebic abscess occurs occasionally after dysentery, and pulmonary abscea 
may be found as a rare complication of enteric fever. (4) From infection 
of the lung tissue due to spread from adjacent disease. This may occur 
in bronchiectasis, in ulcerating new growths of the lung, bronchi, oesophagus 
or mediastinal glands, in caries of the vertebras or rib3, and in suppurating 
mediastinal glands. Rupture of an empyema, of a subphrenic abscess, of 
a liver abscess, or of infected hydatid cysts of the lung or liver may also 
lead to pulmonary suppuration. Ten per cent, of cases of abscess are due 
to new growths. (5) As a sequel of perforating chest wounds, or of fractured 
ribs piercing the lung. 

Pathology. — Abscess of the lung is generally single and basic when con- 
sequent on pneumonia, whereas embolic abscesses are often Bmall and multiple 
and may be found in any part of the lung. Abscesses due to extension from 
adjacent disease are generally solitary, and are often large and irregular. 
The walls of acute abscesses are generally formed of congested and oedematouj 
lung tissue, or of a zone of unresolved pneumonia. Since acute abscesses 
commonly rupture quickly into a bronchus, a fibrous capsule is unusual, but 
in chronic abscess there is often considerable fibroid change in the neighbour- 
ing lung tissue. The pleura may become involved over superficial abscesses, 
leading to empyema, or to pyo-pneumothorax if rupture follows. 

Symptoms. — Abscess may develop insidiously, with comparatively slight 
symptoms. More commonly they are an intensification of those due to the 
primary or antecedent condition. The patient often appears seriously ill, 
the fever becomes of septic type, remittent or intermittent in character, and 
of a high range. Rigors and sweating are common. Tho pulmonary symptoms 
at first may be only slight cough with scanty muco-purulent expectoration. 
Dyspnoea may be present and pain of acute character develops if the pleura 
is involved. Haemoptysis occurs in 70 per cent, of cases of abscess. A con- 
siderable leucocytosis, up to 20,000 or 30,000 may be found, and occasionally 
the breath may be offensive, even before rupture into a bronchus occurs, 
followed by tho sudden expectoration of a large quantity of pus. The pu3 i3 
sometimes unpleasant or offensive-smelling, but has not the extreme fetor 
of gangrene. Microscopical investigation will demonstrate the presence of 
pulmonary debris, especially elastic tissue, together with pu.'j cells and micro- 
organisms. After the expectoration of the pus, the temperature usually falls 
and tho general condition of the patient is much improved, though cough and 
expectoration persist. In chronic cases after rupture the temperature may 
becomo irregular and periodic, a few days of normal temperature being followed 
by a period of fever and later by increased expectoration. The physical 
signs in a deep-seated or small abscess are often inconspicuous, and comprise 
slight dullness over a small area, weak breath-sounds and possibly a few rales 
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in the surrounding infiltrated or cedematons long tisane. With a large or a 
superficial abscess, the signs before rapture may be those of consolidated or 
collapsed lung. After evacuation occurs, the characteristic signs of excava- 
tion usually develop at once. In multiple embolic abscesses the signs are 
usually those of disseminated broncho-pneumonia. 

Complications and Sequel®. — The commonest complication is dry 
pleurisy. This may progress to empyema, or to pyo-pneumothorax, if 
rupture into the pleura occurs. In Borne cases mediastinitis or pericarditis 
may develop. Gangrene is described, but is a rare sequel. Metastatic 
abscesses may be produced in other parts of the body, especially in the brain, 
and meningitis is a rare and serious complication. The most important 
sequel® are fibrosis of the lung, with bronchiectasis, pleural adhesion, and 
rarely indurative mediastinitis. 

Diagnosis. — This is difficult before rupture, but abscess may be suspected 
from the gravity of the symptoms in relation to the history and signs, especially 
if leucocytosis and fetor of the breath are present. X-ray examination may 
be helpful, by demonstrating a localised shadow before rupture, and excava- 
tion afterwards, and also by establishing the situation of the abscess. A fluid 
level can often be seen in films taken in the erect position. The sudden 
expectoration of pus, followed by retrogression of symptoms and signs of 
excavation is very suggestive of abscess. After rupture has occurred the 
differential diagnosis has to be considered from : 

1. Interlobar empyema . — This may he very difficult or even impossible. 
In this condition the signs are generally most marked in the region of an 
interlobar septum, there may be some cardiac displacement, and the spntum, 
though purulent, does not contain elastic tissue. 

2. Bronchiectasis . — The history, the characteristic cough and sputum, 
and the variation of the physical signs with the state of the cavity usually 
suffice to distinguish this condition. An X-ray examination after lipiodol or 
neo-hydriol will distinguish in doubtful cases, since they do not as a rule 
enter the abscess cavity and the appearances in bronchiectasis are char- 
acteristic. 

3. Gangrene of the lung . — The distinction is not always easy in acute 
abscess, since the two processes are closely related. The extreme gravity of 
the patient’s general condition and the horrible fetor of the breath and sputum 
are the most characteristic features of gangrene. ' 

4. Tuberculous excavation . — The history, the distribution of the signs, and 
the characters of the sputum, including the presence of tubercle bacilli, are the 
distinguishing indications. 

5. Purulent bronchitis . — The history, the widespread physical signs, and 
the absence of elastic tissue from tbe sputum usually serve to establish the 
diagnosis, and lipiodol or neo-hydriol investigations may be helpful. 

In multiple or pysemic abscesses, it is often impossible to recognise the 
condition, though it may be suspected from the severity of the symptoms 
and signs. In any doubtful case an X-ray examination or tomography 
should be carried out, if the condition of the patient permits. The possibility 
of malignant growth as a cause of abscess should be borne in mind and, when 
necesssary, bronchoscopy as well as lipiodol investigation carried out. Ex- 
ploratory puncture as a means of diagnosis is dangerous and should be 
avoided. 
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Prognosis. — The prognosis, though grave in many cases, is better than 
might be anticipated. Many of those in which rupture into a bronchus occun 
recover. Death is inevitable in the pyrnmic cases. 

Treatment. — (1) Medical. — In acute abscesses medical measures 3 houU 
be employed, since in a considerable proportion of cases, recovery may occur 
after rupture, especially when the abscess is in the upper lobe. Before 
rupture the treatment should be similar to that for acute pneumonia. After 
rupture, evacuation should be promoted by “ tipping," or postural drainage. 
The Nelson bed is of great value in this connection when the relation of the 
abscess to the nearest patent bronchus has been determined by X-ray examina- 
tion. Expectorant drugs and antiseptics, such a3 creosote, should be em- 
ployed. Antiseptic inhalations may also be used on a Burney- Yeo mask, 03 
lor bronchiectasis, or creosote vapour baths may be given. In like manner 
intratracheal injections of menthol, guaiacol and olive oil have been employed 
with benefit. In cases with spirochmtcs, treponemata and anaerobic organisms 
in the sputum, intravenous injections of salvarsan or neo-ar3phenamine may 
be administered with benefit. 

(2) Surgical. — If spontaneous rupture does not occur after the abscea 
has become localised and encapsulated, operation i3 indicated in order to 
prevent the walls becoming thick. Repeated bronchoscopic aspiration u 
sometimes employed after rupture, and at times gives satisfactory results. 
If, after rupture, there is not satisfactory progress towards cure within 6 weeb, 
clinically and radiologically, surgical treatment should be considered. Thor- 
acotomy and open drainage is the operation generally employed. This is 
now usually carried out in two stages : (o) a preliminary exposure of the 
pleura by rib resection and packing with gauze, to ensure adhesion of the 
pleura ; ( b ) some days later the abscess is opened along the course of an 
exploring needle. Artificial pneumothorax has been recommended, especially 
in deep or centrally placed abscesses. There is a risk of rupture into the 
pleura, more particularly when re-expansion of the lung is permitted. For 
this reason, this form of treatment is rarely advisable. Phrenio evulsion 
may aid in the evacuation of a chronic abscess, either alone or after thoraco- 
tomy'. Pneumolysis, lobectomy, and thoracoplasty are also used in the treat- 
ment of chronic abscess. Lobectomy Eecms likely to be the most satisfactory 
in chronic cases in which it is practicable. 


GANGRENE OF THE LUNG 

In tliis condition localised or diffuse areas of lung tissue undergo putre- 
factive necrosis. 

/Etiology. — Predisposing causes. — Theso include old age, over-indulgence 
in alcohol, general debility, diabetes and insanity. In certain rare cases, 
especially’ after broncho-pneumonia complicating measles, gangrene of the 
lung is met with in children. 

Exciting causes and associated conditions . — These are, in the main, identical 
with tho3e of pulmonary abscess (see p. 1197). In addition, the pressure of 
aneurysm or of new-growth on branches of the pulmonary artery may lead to 
gangrene. The causal organisms are also very similar to those found in 
abscess of the lungs, and include staphylococci, streptococci, sarcinro, the 
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Micrococcus leiragenus, the Bacillus colt communis, the^ B. pyocyaneus, the 
B. fusiformis with its associated spirochffite, and various anaerobes. In 
some instances acid-fast bacilli, classed as streptothricese, occur. Some of 
these organisms yield putrefactive products, with the liberation of phenol, 
indole and skatole compounds in the lung. 

Pathology. — It is not quite clear what are the factors determining 
whether abscess or gangrene occurs in an infected area of lung. Doubtless 
the general resistance of the body, the degree of local vascular disturbance, 
and the virulence of the infecting organiBmB all play their part. Laennec 
first described the two varieties of gangrene, the circumscribed and the 
spreading or diffuse. Around the former there are indications of a line of 
demarcation, formed by congested lung tissue, which may present the appear- 
ance of red hepatisation. The surrounding lung tissue iB invariably some- 
what oedematous. The gangrenous area is soft and pulpy, and its colour 
varies from reddish-brown to greenish-black. As the necrosis advances, 
putrefactive liquefaction occurs, with the formation of a horribly reeking 
fluid, containing shreds and masses of necrotic lung tissue. When this is 
discharged, excavation results, and isolated vessels may be seen running 
across the resulting cavity, the walls of which are rough and covered with 
fetid pus. The diffuse variety of gangrene is less common; there is no 
attempt at a zone of demarcation, and the whole of a lobe or of one lung 
may bo affected. In both forms, the overlying pleura is intensely inflamed, 
and empyema or pyo-pneumothorax may be produced. 

Symptoms. — These are similar to those occurringinabscess of the lung, 
but are more acute. The patient is desperately ill, rigors are more common 
and sweating is more profuse. The breath has a peculiar fetor, which, on 
account of the presence of the skatole group of putrefactive products in the 
gangrenous lung, has an almost faecal odour. The sputum is intensely 
offensive, and on standing separates into three layers, similar to those of the 
expectoration in cases of bronchiectasis. Elastic tissue is usually present, 
but it may undergo rapid disintegration. Haemoptysis is not infrequent 
and may prove fatal. In rare cases gangrene is not accompanied by fetid 
expectoration, especially when developing in the insane, in young children, 
and in diabetics, or after pulmonary embolism. The physical signs closely 
resemble those present in cases of pulmonary abscess, and are those of con- 
solidation before liquefaction occurs, and of excavation afterwards. The 
signs of the antecedent condition such as bronchiectasis, aneurysm, or 
malignant disease may also be present. 

Complications and Sequelae. — These are similar to those met with in 
pulmonary abscess, but owing to the rapid course and greater fatality of 
gangrene, they are not so common. Cerebral abscess may occur. 

Diagnosis. — The differential diagnosis is as for pulmonary abscess, the 
distinguishing features being the extremely critical condition of the patient 
and the revolting fetor of the breath and expectoration. X-ray examina 
tion may give great assistance if the patient's condition permits it to be 
made. 

Course. — The course is usually rapid, unless the diseased area is small 
and circumscribed. In rare cases of localised gangrene of small extent, 
resolution and subsequent fibrosis occur. 

Prognosis, — This is always extremely grave, though a few cases of 
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localised gangrene recover spontaneously. The prognosis is improved by 
early operation in suitable cases. The outlook is said to be worse ii the 
condition is apical, and diffuse gangrene is invariably fatal. 

Treatment. — Operation is indicated when tho general condition of the 
patient permits, if the gangrenous area can be localised by physical signs 
or X-ray examination. Exploratory puncture should not be carried out. 
The other operative procedures are similar to those for abscess of the lung. 
Operation is contra-indicated in cases of diffuse gangrene. The medical 
treatment is in all respects similar to that for pulmonary abscess. Injections 
of neo-arsphenatnine, in doses of 0-3 g., have given good results, especially 
in cases due to fuso-spirochretosis. 


PULMONARY FIBROSIS 

Synonyms. — Fibroid Disease of the Lung; Chronic Interstitial Pneu- 
monia ; Cirrhosis of the Lung. 

Definition. — Pulmonary fibrosis is a late sequel of many acute and 
chronic inflammatory or irritative processes affecting the bronchi, lung3 
and pleurm. It is therefore rather of pathological than of clinical interest, 
and m no sense constitutes a separate disease, although tho end-results 
are remarkably similar in different forms. It is described here partly in 
deference to tradition, and partly to point out the methods of diagnosis 
between the various causes producing Buch strikingly similar effects. 

./Etiology. — (1) The commonest cause is pulmonary tuberculosis, particu- 
larly the fibroid and fibro-caseous varieties. (2) The group of pneumo* 
konioses contributes a considerable number of cases, and possibly some 
varieties of gas poisoning may induce fibroid changes. (3) Broncho- 
pneumonic processes, particularly the forms associated with measles and 
whooping-cough, may be followed by widespread fibrosis, especially in 
children. (4) Although fibroid induration is commonly described a3 a sequel 
of lobar pneumonia, this disease is one of the rarer causes. (5) Localised 
fibrosis may occur around any circumscribed pulmonary or bronchial lesion, 
such as that produced by syphilis, leprosy, glanders or actinomycosis. Simi- 
larly it occurs about infarcts, pulmonary abscesses and parnsitic cysts. 
(6) Chronic venous congestion, if prolonged, leads to fibroid change, which 
is referred to a3 “ brown induration.” This is usually of moderate degree 
and does not affect the clinical manifestations. (7) Chronic pleural affec- 
tions, particularly those leading to adhesions or causing pulmonary collapse, 
may induce fibroid changes within the lung, and these forms are described 
as “ pleurogenous cirrhosis.” (8) Any condition causing obstruction of a 
bronchus and leading either to collapse or to bronchiectasis may, if long 
continued, cause fibrosis of the corresponding lung area. Among such 
may be mentioned inhaled foreign body, new-growth, cicatricial contraction 
and thoracic aneuryam. 

Patholo'gy. — The fibroid overgrowth may be: (1) Massive or lobar; 
(2) localised or insular ; (3) peribronchial ; and (4) reticular. 

Any pare of the connective tissue framework of the lungs and bronchi 
may contribute to the fibrosis. In the massive form, which generally affects 
the whole or the major part of a lobe or even of one lung, the appearances 
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in cases due to tuberculosis differ from those due to other causes. In the 
tuberculous variety the primary distribution is usually apical, and evidence 
of other tuberculous processes may be apparent in the form of large or small 
dried-up cavities, inspissated caseous material or calcareous masses enclosed 
in fibrous strands. In non-tuberculous processes, the early localisation is 
commonly basic, and although the primary cause may be obvious in the 
form of bronchial obstruction or some pleural condition, this is not always 
the case. On the other hand, non-tuberculous processes may involve the 
upper lobe primarily and fibroid tuberculosis may fall with special stress 
upon the lower lobe. In both forms of fibrosis, bronchiectasis may result, 
although this is more common in the non-tuberculous cases. Apart from 
the special tuberculous lesions, the end results are very similar in both forms. 
The affected area of the lung is shrunken and often devoid of air except for 
that in the bronchi and in the cavities. It is dark in colour, very firm and 
hard. On section it presents a mottled appearance owing to the strands of 
blue-grey fibrous tissue traversing it, contrasting with the pigmented, con- 
densed, airless lung tissue. The fibroid area may be honeycombed by 
cavities or may present one large excavation, due either to tuberculous 
cavitation or to bronchiectatic dilatation. There is nearly always thickening 
and adhesion of the pleura. The contraction of the abnormal fibrous tissue 
leads to marked displacement of the heart and mediastinum. 

The localised form is commonly due to healed tuberculous processes at 
an apex. There may be simple puckering with or without pleural thickening 
and adhesion, or a dense mass enclosing dried-up caseous matter or cal- 
careous spicules. In bronchitic or broncho-pneumonic processes a patchy 
fibrosis may occur, described as insular fibrosis by Fowler. 

Reticular fibrosis is a rare condition in which the fibrous tissue in the 
interlobular septa seems to become increased as well as that around the 
bronchi. It is at present only of pathological interest. 

Symptoms. — The symptoms of pulmonary fibrosis are, in the main, 
expectoration and dyspnoea together with those of the primary affection. 
In the non-tuberculous cases, bronchiectasis is so frequently associated 
that the symptoms and signs found are practically those of this condition. 
Even in tuberculous cases, some degree of bronchial dilatation is the rule, 
although the sputum is rarely offensive. The cough is generally periodic 
and associated with change of posture. The expectoration is abundant, 
and if bronchiectasis is present, it has the usual characteristic features. 
The dyspnoea is proportional to the extent of lung involved. It may 
be extreme in the later stages, when the heart becomes embarrassed 
and begins to fail. Fever is usually absent, except when complications 
occur. 

The patients are generally spare, although nutrition may sometimes 
be well maintained until late. They may show signs of deficient aeration 
in duskiness, cyanosis and congested cheeks. Polycythaemia of some degree 
is the rule. Clubbing of the fingers is almost constant. Evidence of con- 
traction is generally forthcoming in the flattening and retraction of the 
affected side, with the dropped shoulder and compensatory spinal curvature. 
Movement is greatly restricted, contrasting with the increased expansion 
of the other side. The cardiac impulse is sometimes much displaced, 
especially in left-sided cases, when it may be in the left posterior axillary 
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line or even under tlie angle of the scapula. In right-sided cases, it is dnva 
to the right of the sternum, even sometimes under or outside the riAt 
nipple. Vocal fremitus is usually diminished and percussion gives d ulln ui 
of varying degree over the fibroid area, while the unaffected parts may l» 
hyper-resonant from “ compensatory ” emphysema. The diaphragm "may 
be drawn up, and the liver or stomach correspondingly displaced. TL; 
breath-sounds are often weak or inaudible unless there is bronchiectasis 
or cavitation, when the characteristic signs of these conditions can fc* 
recognised. The vocal resonance is diminished if there i3 much pleonl 
thickening, increased if cavities are present. Adventitious sounds may 
be entirely absent, and when present vary from rhonchi and bubbling rata 
to coarse metallic rales, according to the presence or absence of excavation. 
X-ray examination gives useful confirmation, showing displacement, excava- 
tion and pleural thickening. 

Diagnosis. — The diagnosis is usually easy. The evidence of contraction 
and of mediastinal displacement towards the affected side, especially if 
signs of cavitation are also present, is highly suggestive. In the absence 
of the cavitation some difficulty may arise in regard to chronic pleural effusion 
or empyema. In the earlier stages the contra-lateral displacement of the 
cardiac impulse should prevent any mistake, but where partial absorption 
has occurred, this may be very slight or absent. In such cases an exploratory 
puncture or an X-ray examination may be helpful. 

When the diagnosis of pulmonary fibrosis has been made, the differ- 
entiation of the cause is an essential to prognosis and treatment. If the 
condition is apical, thoro is a presumption in favour of tuberculosis ; if basic, 
some other cause is more probable. Repeated examinations of the sputum 
should be made for tubercle bacilli, and if these prove negative, X-ray 
examination may reveal some cause such as new-growth, aneurysm or even 
foreign body. In some cases a careful consideration of the history may 
afford a clue to the diagnosis. 

Course. — The course is invariably chronic, and may extend to years, 
even ten or twenty. 

Prognosis and Treatment. — These depend upon the primary condition, 
but in most cases the latter is mainly symptomatic. 


PNEUMOCONIOSIS 

Synonyms. — Pneumonokoniosis ; Dust Disease of the Lung. 

Definition. — Pneumokoniosis comprises all the pathological changes 
induced in the bronchi, lung and plcuras by the inhalation of dust particles. 

^Etiology . — Predisposing causes . — Pneumokoniosis i3 one of the occupa- 
tional diseases. It is practically limited to men, and usually develops 
between the ages of 25 and -10. Defective ventilation, bad hygienic con- 
ditions and alcoholism promote its incidence. 

Exciting causes. — Various forms of dust, both inorganic and organic, 
serve to produce pneumokoniosis, and in general the harder and more gritty 
the particles, the more marked aro the changes induced. Organic forms of 
dust lead especially to bronchitic changes, the inorganic forms to pulmonary 
fibrosis. 
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The following varieties are recognised : 

1. Anthracosis from coal dust (coal-miners’ phthisis). 

2. Siderosis (silico-siderosis), from the inhalation of fine particles in tin, 
copper, lead and iron miners, and in grinders of steel goods (grinders’ rot). 

3. Silicosis or chalicosis, met with in workers in quartz, gannister and 
slate qnarries, also in potters (quarts-miners’ phthisis, and potters’ asthma). 
Gold-miners’ phthisis, the most serious form of pneumokoniosis, and especially 
prevalent in the South African gold mines, is due to the fine dust caused 
by the rock drills. 

4. Byssinosis, a rare variety, is met with in cotton workers, felt-hat 
makers, and the employees in shoddy mills. 

5. Asbestosis . — A condition found occasionally in those working in the 
manufacture of asbestos articles. Asbestos is composed of compound 
silicates of iron and magnesium. 

6. Bagassosis . — This is due to inhalation of bagasse dust in board-making 
factories. Bagasse is broken sugar-cane from which the sugar has been 
extracted. Bagasse contains about 6 per cent, of silica. 

Pathology. — The lungs of persons living under rural conditions are 
practically free from deposited pigment. A certain amount of carbon 
is invariably present in the lungs of town-dwellers, giving them a dark- 
grey mottled appearance, but producing no pulmonary fibrosis. In 
coal-miners this occurs to such an extent that the lungs are black 
(anthracosis), although even here little fibrosis occurs, except in miners 
of hard coal or anthracite. In siderosis and silicosis, fine sharp particles 
of metallic oxides or silica are deposited in the lung tissue. According to 
Stewart, siderosis is in effect silico-siderosis, the damaging agent being silica 
inhaled at the same time. In asbestosis, curious irregular discoid structures 
of golden yellow colour and containing iron, now called “ asbestosis bodies,” 
are found in the lungs and in the sputum. There is also much fibrosis in 
pneumokoniosis, and tuberculosis is liable to be a later development. 

It is generally accepted that these particles are conveyed to the bronchi 
and alveoli by inhalation. In normal breathing, most of the coarse particles 
are detained in the nose, and are discharged with the nasal mucus, whereas 
in mouth-breathers they readily gain access to the trachea and bronchi. 
Even then, the coarser particles may be discharged in the expectoration 
through the agency of the ciliated epithelium, but, owing to the catarrhal 

E rocesses induced by the irritation of the inhaled dust, this epithelium may 
e desquamated and the absorption of the particles is promoted. As a further 
consequence of this initial bronchitis, the finer particles may reach the alveoli, 
and passing between the epithelial cells, gain access to the tissue spaces, 
or in some cases they may be taken up into special " dust cells.” In silicosis, 
particles of crystalline silica become deposited in the connective tissue, and 
chronic peribronchial and perialveolar fibrosis develops. The bronchial 
glands also become enlarged by the deposition of similar particles conveyed 
by the lymphatics. Other changes more or less constantly present are 
emphysema, pleural adhesion and bronchiectasis. 

The relationship to tuberculosis has been much debated. It is now estab- 
lished that pneumokoniosis is non-tnhercnlous in origin, and that it may 
remain so throughout its course. On the other hand, certain forms un- 
doubtedly favour the development of tuberculosis. In England and Wales 
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coal-miners suffer less from tuberculosis than do all other males. On tl> 
other hand, gold-miners are extremely liable to it. It would appear th: 
the deter mini ng factor is the presence of particles of silica. Silicates, aj 
iu clay, do not induce tuberculosis. Workers in freestone develop this 
disease, limestone workers do not. Slate quarriers do not acquire tuber- 
culosis very readily, while metalliferous miners working in quartzite verv 
frequently suffer from it. The Miners Phthisis Bureau recognises two tvpu 
of silicosis. (1) Simple silicosis, the damage found being due to dust alone. 
It is non-progressive if exposure ceases. (2) Tuberculo-silicosis, in which 
most of the damage is due to dust, and tuberculosis is secondary. Haldane 
and Mavrogordato demonstrated that particles of coal are absorbed by the 
“ dust cells ” whose movements are thereby stimulated, with the result 
that they appear in the black spit, which is therefore a healthy sign. The 
particles of silica are also absorbed by these “ dust cells,” but no stimulus 
to their movement is induced and they remain in situ. Kettle and Gye have 
shown that a silica colloid is slowly formed, which leads to breakdown of 
the tissue defences and thus favours the activity of tubercle bacilli. 

Post mortem, the lungs are generally firm and pigmented, the colour 
varying with the cause, being black in anthracosis, reddish-brown in siderosis, 
and greyish-black in silicosis. The pleura is generally adherent, especially 
at the bases. On section the lungs are firm, and often gritty. Small haril 
nodules may be felt with the finger. Fibroid changes are especially marked 
in silicosis. The bronchi arc inflamed and sometimes dilated. Some degree 
of emphysema is usually apparent. If tuberculous lesions are also present, 
these vary from fibroid areas to miliary nodules. Destructive processes 
resulting in cavitation may also be seen. Microscopically, the alveolar 
walls are thickened, the connective tissue is everywhere found to he in- 
creased, the “ dust cells ” may be seen in the connective tissue or in the 
alveoli, and particles of pigment or silica are found widely deposited in the 
connective tissue cells. 

Symptoms. — The onset is insidious, bronchial irritation and cough, 
especially in the morning, may be the first indications, but increasing short- 
ness of breath and debility are frequently early symptoms. The expectora- 
tion, at first scanty and mucoid, becomes more abundant and may present 
characteristic features as in the “ black spit ” of anthracosis. Tinging of 
the sputum and later hcemoptysis occur, but these suggest the possibility of 
superadded tuberculosis. The patient may appear healthy and be hut 
little troubled except by the shortness of breath, but later emaciation and 
an appearance of premature old age are not uncommon. 

The physical signs are not characteristic ; at first they are simply 
those of persistent bronchitis, then emphysematous changes may become 
apparent. Later, signs of fibrosis appear, very similar to those described 
in the preceding section. Even when tuberculosis develops the signs are 
often but little characteristic, and repeated sputum tests may be necessary 
to establish the diagnosis. Examination by X-rays is helpful ; at first there 
is an increase in the reticulation and later nodulatiou, somewhat like that of 
miliary tuberculosis. At a still later stage, the nodules become larger, and 
there is increased fibrosis. The changes characteristic of tuberculosis may 
be super-added. 

Complications and Sequelae. — The most important complication is 
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tuberculosis, which forms the terminal stage of many cases of silicosis. _ This 
may be suspected when fever, night sweats, hsemoptysis or emaciation 
develop. Bronchiectasis of considerable degree sometimes results as a 
consequence of the fibrosis, and leads to the symptoms and signs character- 
istic of that condition. 

Diagnosis. — The diagnosis can usually be made from the history of 
shortness of breath, cough and expectoration, developing in a worker in a 
dusty occupation. In the early stages, cigarette-smoker’s cough and 
bronchitis may give rise to difficulty. In the later stages, the possibility 
of a primary fibroid tuberculosis has to be considered. 

Course. — This is progressive, unless the sufferer is removed from the 
exciting causes. Anthracosis runs a very chronic course, siderosiB some- 
what less so, while gold miners only live a few years (5 to 6 — Oliver) after 
the onset of the disease. 

Prognosis. — This is unfavourable except in anthracosis. Lyle Cummins 
suggests that the finely divided carbon particles absorb the toxins of the 
tubercle bacillus. If recognised early, and if the patient is taken from the 
dusty conditions, recovery may be anticipated. The development of tuber- 
culosis affects the outlook very gravely. 

Treatment. — Prophylactic . — Every means should be adopted to avoid 
the dusty conditions leading to the disease. Mines should be well ventilated, 
and respirators should be worn where practicable in dusty occupations. 
Factories and workshops should be provided with apparatus to draw away 
dust. Sprays or jets should be used with drills to moisten the dust produced. 

Curative . — Directly the condition is diagnosed, the patient should be 
advised to change Ms occupation. Nutrition should be kept at a satis- 
factory level. Symptoms and associated conditions, such as broncMtis or 
tuberculosis, should be treated on general principles. 


PULMONARY TUBERCULOSIS 

Synonyms. — Phthisis ; Consumption ; Decline. 

Pulmonary tuberculosis embraces all the abnormal conditions induced 
by infection of the lungs, pleura and broncMal glands with the tubercle 
bacillus. 

^Etiology. — Pbedisposing Causes. — Age. — The maximum age incidence 
is between the 15th and 45th years, although the disease may be encountered 
at any age. Senile tuberculosis is more common than is generally recognised. 

Sex . — The disease is more frequent in males, but between the ages of 
6 and 15 the female sex shows a preponderance. 

Heredity . — Pulmonary tuberculosis certainly occurs with undue fre- 
quency in certain families. Since the direct transmission of the tubercle 
bacillus to the infant is extremely rare, two explanations seem possible — 
(1) CMldren bom of tuberculous stock may inherit an increased suscepti- 
bility or diminished resistance, the tuberculous diathesis ; ox (2) they may 
contract tuberculosis on account of their exposure to massive infection in 
early life. 

Race . — Differences in racial susceptibility probably depend upon the 
degree of inherited resistance acquired by the race from infection of previous 
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generations. Native raced Buffer severely when firat exposed. In Europe 
the Irish are particularly susceptible, whereas the Jewa are relatively immune. 

Climate. — Tuberculosis occurs in all climates. The prevalence of strong 
rainy winds and defective subsoil drainage may tend to increase in 
incidence. 

Occupation. — The highest mortality from tuberculosis occurs in En glan d 
amongst the workers in dusty occupations, thus Cornish tin miners herd 
the list. On the other hand, coal miners are notably free from the disease, 
Any conditions leading to overwork or to underfeeding increase the liability 
to tuberculosis. 

Environment. — Overcrowding, defective sanitation, dampness, dirt, lack 
of sunlight and insufficient ventilation are most potent factors in the spread 
of the disease, causing both lowering of the resistance and increased facilities 
for direct infection. 

Trauma. — Trauma, involving the cheat-wall, may be followed by active 
pulmonary tuberculosis. This is probably because the injury leads to 
activity of previously arrested disease, rather than to fresh infeotion at a 
spot of lowered resistance. 

Psychological. — Psychical factors, suoh as sudden mental shock, grief or 
disappointment, may influence the onset. 

Gassing. — In cortain oases the inhalation of poison gases causes rapid 
activity and spread in latent disease, or it may possibly prepare the ground 
for reinfection, but it is not a factor of great rotiologioal importance. 

The influence of other diseases and conditions. — The following disea&u 
predispose to the development of pulmonary tuberculosis : mould, 
especially when complicated by broncho-pneumonia, whooping-cough, 
influenza, pnoumokoniosis, alcoholism, diabetes, syphilis, congenital heart 
disease and insanity. Tuberculosis may manifest itself for the first time 
during prolonged lactation or after repeated pregnancies ; when previously 
existent it often remains quiescent during pregnancy, but it may spread 
rapidly after childbirth. Contrary to the usual belief, pulmonary tuber- 
culosis not infrequently coexists with mitral stenosis. Cases apparently 
following pneumonia, pleurisy or bronchitis arc usually tuberculous from 
the onset. 

Exciting Causes. — The causal organism is tho Bacillus tuberculosis, 
discovered by Koch in 1882. It exists in four main forms, human, bovine, 
avian and reptilian ; only the two former usually occur in man, but avian 
infection has been recorded. The human typo is found in over 97 per cent, 
of pulmonary tuberculous lesions, though a higher proportion of tho bovine 
typo bos been found in Scotland. In glandular tuberculosis up to the age 
of 0 years, over 80 per cent, of tho bacilli isolated conform to the bovine 
variety. In tuberculosis of bone3 and joints up to the same age, 29 per cent, 
of tho cases are of bovine origin. 

Tho bacilli may gain access to tho body by inhalation, by alimentary 
ingestion, through the tons Lb, through the slan, or possibly, in rare instances, 
by hereditary transmission. It is probable that in tho majority of caste 
of pulmonary tuberculosis in adults, the organisms arc curried direct to the 
lungj in the inspired air, and Ghon showed that in children, who had died 
of tuberculosis of tho lung3, a primary focus was present in tho lungs in 
92' -t per cent. As, however, extensive tuberoulous lesions are frequently 
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found in the bronchial glands in cases of pulmonary tuberculosis, it is believed 
by some that the glands are primarily affected, and that the bacilli pass 
from them to the lungs, either against the lymphatic flow or in the blood 
stream. Calmette and others have demonstrated that the bacilli may gain 
access to the bronchial glands from the alimentary tract through the 
thoracic duct, or from the tonsils through the oervical and mediastinal 
glands. Cases have been recorded in which primary cutaneous infections 
have been followed later by active pulmonary tuberculosis. Direct trans- 
mission of the tubercle bacillus is believed to occur only when the mother 
is suffering from advanced tuberculosis, and even then is of great rarity. 

The incubation period of tuberculosis is uncertain, owing to the difficulty 
in determining when infection takes place. It is now believed by many 
authorities that the majority of individuals are originally infected in infancy 
or early childhood, either from the ingestion of tubexoulous milk, or by 
the inhalation of bacilli from dried sputum. Pulmonary tuberculosis is thus 
regarded as a late manifestation comparable with the tertiary stage of syphilis. 
On this hypothesis, active pulmonary disease in adult life may result either 
from reinfection or from the activation of a dormant lesion in the body. As 
the organisms found in early life are frequently of the bovine type, whereas 
in pulmonary tuberculosis they are almost invariably of the human variety, 
it is probable that reinfection is the more common, since mutation of type 
has not so far been proved. 

Provided that the proper precautions are taken, the risk of infection 
from adult to adult is not great, and only exists in “ open ” cases of tuber- 
culosis, i.e. in cases with tubercle bacilli in the sputum. The occurrence 
of conjugal disease, which is less common than might be expected, has been 
explained by mating of those with hereditary diathesis. 

Pathology. — The earliest lesion in the lung is the formation of tubercles, 
whose structure is described in the general article on tuberculosis. They 
usually appear first near the apex. This may be due to the relative immobility 
of this portion of the lung, possibly aB the result of calcification of the first 
costal cartilage (Freund), but in some cases the bacilli may spread from the 
cervical to the supraclavicular glands and thence to the adjacent lung. 
In some cases the earliest lesion is found in the subclavicular region well 
below the apex. It may commence in a subacute manner. In such cases, 
an area of localised deposit may be seen on radiological examination — known 
as Assmann’s focus (Redecker’s ‘'fruh infiltrat ”). The initial deposit is usually 
in ox around the small bronchioles of the third to fifth degree (Hirschfeld’s 
bronchioles). The inflammatory swelling of the bronchioles obstructs their 
lumen, leading to collapse of the alveoli beyond and the formation of broncho- 
pneumonic areas. At the same time peri-bronchiolar inflammation develops. 
In children there is, in the majority of cases, a primary lung focus (Ghon’s 
focus), with secondary deposits in the bronchial glands. 

Second ah y Changes. — 1 . Caseation . — The tubercle is avascular, and 
owing to this, and possibly also to the action of tubercle toxins, coagulation 
necrosis and fatty degeneration frequently ensue. This combined process 
is known as caseation and results in the formation of a structureless, cheesy 
mass. Further changes may now occur, either softening, with the develop- 
ment of a “ cold abscess ” filled with tuberculous “ pus,” or calcification, 
with the subsequent formation of gritty masses known as “ pneumoliths.” 
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2. Cavitation. — Cavities result from the liquefaction of caBeous area*, 
and the expectoration of the resulting debris. They may be no larger tba 
a pea, or may occupy the whole of one or more lobes. A recent cavity ha 
an irregular outline, with rough, shaggy walls and a vascular line of demarca- 
tion. It is often traversed by trabecul®, formed by bronchi and vesseh 
which may be partly or completely obliterated, while sometimes the trabecula 
consist of condensed lung tissue which originally separated adjacent cavities. 
In chronic cases, the cavity is surrounded by fibrosed lung tissue forming a 
pseudo-capsule, and its interior becomes lined by a thin, smooth, false mem- 
brane. Small aneurysms may be found, arising either from vessels running 
in the walls or in the trabecul® of the cavity, the former being the more 
common. In some cases, where haemoptysis has occurred, rupture of such 
an aneurysm is the cause. 

3. Fibrosis. — Reactive changes in the lung stroma lead to the formation 
of fibrous tissue. This may occur early or after caseation has taken place. 
Such changes are often classified as productive, whereas infiltration and 
the earlier reactive changes are referred to as exudative. 

In the majority of deaths from all causes, old tuberculous lesions are 
found post mortem near the apex of one lung. These consist of small 
nodules of arrested disease, with thickening and dimpling of the adjacent 
pleura. 

Dissemination in the Lungs. — The disease may spread from the primary 
peri-bronchial deposit — (a) By direct infiltration ; ( b ) By the peri-bronchial 
lymphatics and capillaries, leading to a racemose appearance or to peri- 
bronchial fibrosis ; (c) By the subpieural and interstitial lymphatics, with 
localised 'miliary dissemination ; (d) By inhalation into a bronchus of tuber- 
culous material, which is then carried to other parts of the same or to the 
opposite lung — this not infrequently happens after haemoptysis and in 
cavitation ; (e) By the blood vessels, c.g. generalised miliary tuberculosis 
may result from erosion of a caseous tubercle into a vein. 

The pathology of the clinically distinguishable forms of pulmonary 
tuberculosis will now be described. 

1. Acute Miliary Tuberculosis. — Aprimary caseous focus may be 
discovered at the apex of one lung, in the bronchial glands, or at some distant 
spot in the body. Local erosion of a vein may be found, accounting for the 
dissemination of the disease. The lungs are usually studded with minute 
grey tubercles, the smaller one3 requiring a hand lens for their recognition. 
In very acute cases death occurs before any secondary broncho-pneumonic 
changes take place. Miliary tuberculosis may develop as a terminal event 
in chronic fibro-caseous or fibroid tuberculosis. The tubercles are then found 
in large numbers around the old foci of disease, but to a less extent in the mote 
remote portions of the lung. 

2. Chronic Miliary Tuberculosis. — The lung 3 are studded uniformly 
with firm nodules varying in size from one to several millimetres in diameter. 
They are grey or white, project from the cut surface of the lung, and in some 
cases are calcified. There may be, in addition, a diffuse fine fibrosis. Miliary 
tubercles arc at times found scantily distributed in the spleen, kidneys and 
liver. Not infrequently there is evidence of terminal acute miliary tuber- 
culosis involving the brain and meninges. 

3. Acute Caseous Tuberculosis. — Large areas of consolidation form 
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rapidly, which differ histologically from the common chronic tuberculous 
• broncho-pneumonia in that the alveolar exudate is more definitely inflam- 

: matory and contains fibrin. In the rare lobar cases, the rapid caseation and 

i the presence of tubercle bacilli show that the caseous pneumonia is a 

1 specific process. Firm yellowish patches, which may be confluent, are seen, 

i usually scattered throughout both lungs. The affected areas are airless 

and sink in water. Softening is generally present in varying forms up to 
actual cavity formation, which may be extensive, involving even a whole 
lobe. 

4. Fibro-caseous Tuberculosis. — This is the commonest variety of the 
disease ; the appearances of the lung vary with the relative preponderance of 
the caseous and fibrotio changes. The early lesions are miliary or broncho- 
pneumonic, but areas of caseation in varying stages, including cavitation, 
are almost always present. The older lesions show considerable fibrosis, 
the strands of sclerotic tissue being pigmented and glistening. The earliest 
lesion is usually near the apex of the upper lobe at the back, more rarely a 
little lower and towards the front. The apex of the lower lobe is next 
affected, and the disease then spreads in the direction of the interlobar 
septum ; the apex of the upper lobe of the opposite lung is next involved 
(Fowler’s law of spread). Pleural adhesions are usually present over the 
oldest lesions, and in the interlobar fissures. An open cavity, from which 
infected sputum is discharged, is a danger, being a frequent cause of spread. 

5. Fibroid Tuberculosis. — Fibrosis may be localised around a small 
arrested lesion, or may spread throughout a lung in which caseation or 
excavation has occurred. One lobe or the whole lung is then contracted 
and firm. In the interstices of the fibrous tissue, which is usually pigmented, 
inspissated caseous material, calcareous patches, or cavities are seen. The 
shrinkage may lead to bronchiectasis, especially in the lower lobes. The 
overlying pleura is much thickened and adherent, and the mediastinum is 
drawn over towards the affected side. The opposite lung, or the sound 
portions of the fibrosed one, may show compensatory emphysema. 

The bronchial glands. — The tracheo-bronchial glands are affected in all 
forms of pulmonary tuberculosis. They are enlarged, sometimes pigmented, 
and may present nnliary, caseous, calcareous or fibroid changes, in some cases 
primary, in others secondary to the lesions in the lungs. 

The ‘pleura. — This, too, is almost constantly affected. The commonest 
changes are an early dry pleurisy, and a later thickening with adhesions 
which may completely unite the visceral with the parietal layers. In acute 
disease or active spread, the pleura may be studded with miliary tubercles, 
leading to a large serous effusion. 

The post-mortem appearances of the lesions situated in the other organs, 
found as complications of pulmonary tuberculosis, are described in the 
respective sections dealing with them, and include tuberculous meningitis, 
peritonitis, enteritis and genito-urinary tuberculosis. There is usually 
atrophy of the skeletal muscles, sometimes lardaceous and fatty degenera- 
tion of the liver, and hypoplasia with fatty degeneration of the heart. 

Symptoms. — The symptoms fall into three groups (Pottenger) — (1) 
pulmonary, such as catarrh, expectoration, haemoptysis and pleurisy ; (2) 
reflex, such as pain, cough and laryngeal irritability ; (3) toxoemic, including 
malaise, tachycardia, pyrexia and loss of weight. 
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Onset. — T he mode of onset is very variable, but certain forms can U 
recognised. 

(a) Insidious. — The early symptoms may be malaise, anaemia, ameco:- 
rhoea, cardiac irritability, progressive loss of weight, and slight rise of tem- 
perature, generally towards evening. Cough and expectoration often app-.it 
only when the signs in the chest are quite apparent. When theie is intestinal 
stasis, the cutaneous pigmentation may suggest the diagnosis of Addisoa'i 
disease. 

(b) Catarrhal — A series of febrile “ colds ” may usher in the disease, ani 
such a sequence is always suspicious. 

(c) Phthisis ab hamoploS . — Haemoptysis may first draw attention to the 
lungs. It may be slight, and is then due to early congestion around th*. 
focus of infection. If it is more marked, it indicates breakdown of an old 
arrested lesion, or may afford dramatic evidence of extensive disease which 
had not been recognised previously. 

(d) Laryngeal . — Hoarseness or aphonia may be the first symptom, but 
laryngeal tuberculosis is usually secondary to pulmonary disease, although 
the latter may have been unsuspected. 

(e) Gastro-intestinal. — Anorexia and flatulence often occur early. When 
they aro accompanied by slight loss of weight and pyrexia, the possibility of 
pulmonary tuberculosis should be suspected. 

(/) Pleural . — Dry pleurisy is a frequent manifestation of latent pulmonary 
tuberculosis. When a serous effusion develops, its tuberculous character cm 
be determined by laboratory investigations. Pneumothorax, developing in 
a previously healthy individual is a rare but often Berious clinical moda of 
onset. 

( g ) Pneumonic. — “ Galloping ” consumption often begins with pneumonic 
manifestations, especially in the young. 

(k) Traumatic . — Pulmonary tuberculosis may follow injury or “ gassing,” 
as described under aetiology. 

(*) Neurasthenic . — Neurasthenia may occur a3 a complication of tuber- 
culosis ; but in some cases an initial neurasthenia dominates the picture, and 
the pulmonary lesion is only detected on careful examination. 

(j) Malarial . — Regular attacks of sweating and fever may occur, especi- 
ally in those who are or who have been residing in malarial climates, 
suggesting malaria, but in reality due to tuberculosis. 

(£) Associated with other diseases. — Tuberculosis may follow immediatelv 
on an attack of measles, influenza or whooping-cough, especially if complicated 
by broncho-pncumonia. In borne cases it develops at a later period after the 
acute disease. 

(l) Senile. — In old peoplo an insidious onset is common. The disease may 
bo of bronchitic typo, and the signs are often masked by emphysema. There 
may be littlo or no rise of temperature. 

The coiek symptoms of pulmonary tuberculosis are — 

Cough. — This varies considerably in different types of disease. It may be 
very alight or absent in generalised miliary tuberculosis, or in any form in 
the insane. It is sometimes dry, persistent and ineffective, especially m 
miliary extension in the lungs from an old focu3 of disease, in bronchial 
glaud tuberculosis, or in pleurisy. When there is associated bronchitis or 
caseation, the cough is usually accompanied by expectoration, which, if very 
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tenacious, may lead to retching or even to vomiting, particularly in the 
morning. In laryngeal tuberculosis the cough is husky and frequently 
painful. 

Expectoration . — In early disease there is usually no sputum, and in some 
cases, more especially in the fibroid type, widespread lesions may be present 
with practically no expectoration. When caseation is in progress, or when 
there is secondary infection with bronchitis, the sputum may be abundant 
and amount to as much as 20 or more ounces in the 24 hours. It may be 
clear or mucoid, or thick tenacious muco-pus. If mucoid, it often contains 
small particles, the size of a pin’s head or larger, of yellow caseous material. 
Nummular sputum may be met with in active caseous disease, especially with 
excavation. This consists of flat rounded masses of muco-pus, with a some- 
what distant resemblance to coins. In tuberculosis the sputum is usually 
inoffensive, but may have the characteristic sickly odour which is also noticed 
to emanate from the patient himself (odor phtmaicua). If bronchiectasis or 
gangrene occurs as a complication, the expectoration becomes typically 
malodorous. Pulmonary calculi or pneumoliths, composed chiefly of calcium 
carbonate or phosphate, are sometimes expectorated. They vary in size 
from a pin’s head to a pea, are irregular in outline and sometimes branched, 
being derived generally from the walls of a cavity. Although the occurrence 
of these does not necessarily indicate fresh activity in the ltrngs, yet such a 
possibility should always be suspected, and a careful watch maintained on 
the temperature during the next few days. In some cases larger pneumoliths, 
as big as a cherry, may be coughed up, and those are frequently derived from 
calcified tracheo-bronohial glands. They may give rise to alarming symptoms 
at once, and be the forerunner of fresh activity in the lungs. 

Microscopical examination . — The presence of tubercle bacilli in the 
sputum is the most decisive test of the existence of this disease. The small 
yellowish caseous particles should be selected from the sputum, and appro- 
priately stained. If no tubercle bacilli are found, samples from the whole 
sputum of the 24 hours, concentrated by the antiformin method, can be ex- 
amined. Droplets collected on a laryngeal mirror by cough induced by it 
may be examined for the presence of tuberole bacilli, especially in children 
or in patients who habitually swallow sputum. In similar cases, tubercle 
bacilli may be found by gastric lavage. 

Sputum culture by the Loewenstein method may be of value when tubercle 
bacilli are not found in smears. The cells present are usually of the mono- 
nuclear type, either mononuclear leucocytes or altered alveolar epithelial 
cells. The presence of elastic tissue indicates that destructive pulmonary 
lesions are in progress. Secondary infecting organisms may be demonstrated 
by cultural methods. 

Dyspncea.-'-Slight dyspnoea occurring early in the disease may be due to 
diminished movement of the diaphragm on the affected side. In more 
advanced cases the degree of dyspncea is proportional to the amount of 
lung tissue involved. In addition, cough and pyrexia play a part in its 
production. Complications such as pleurisy, pleural effusion, pneumothorax 
and cardiac failure increase the shortness of breath. It is rare to find ortho- 
pncea even in acute and rapidly spreading disease. In arrested cases the 
dyspncea is proportional to the extent of fibrosis. 

Cyanosis . — This is not an early symptom of tuberculosis. It is dependent 
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upon the amount of lung tissue involved, but is increased by the coexistent 
of emphysema or cardiac failure. The typical “ hectic flush ” of tuber- 
culosis is a vasomotor effect caused by toxaemia. 

Pain . — Not every sufferer from tuberculosis experiences pain, even in tbs 
acute stages of the disease. The commonest cause of pain is dry pleuriiv. 
When the diaphragmatic layer of the pleura is affected, pain may be referred 
to the epigastrium or to the corresponding shoulder. In chronic fibroid 
phthisis there is frequently a dull, aching pain in the chest, which is more 
noticeable in damp weather. This is caused by the contraction of tb* 
condensing fibrous tissue. Cutaneous tenderness of the chest-wall U met 
with in some cases of advanced disease, and is probably due to a cachectic 
neuritis. A “ cold abscess ” forming along one of the ribs or costal cartilages 
is a rare cause of localised pain in the chest-wall. Cough may be painful, 
especially when paroxysmal or frequent, the pain being referred to the coatal 
attachments of the diaphragm and upper abdominal muscles. The suddea 
occurrence of pneumothorax may cause such severe pain as to induce collapse ; 
but when of more gradual onset no severe discomfort may be experienced. 
Tuberculous laryngitis may be the cause of very great suffering. 

Night sweats . — Although not pathognomonic, night sweats occur more 
frequently in tuberculosis than in other diseases. They are met with in all 
stages of active lesions, and may be of great severity. 

Loss of weight . — This is often an early symptom. It is moat marked in 
acute disease and in the late stages of chrome fibro-caseous tuberculosis. 

Fever . — Pyrexia is one of the most important indications of activity at 
any stage of pulmonary tuberculosis, although it does not follow that the 
disease is arrested when there is no fever. During treatment the tempera- 
ture should be recorded at certain definite hours in the day. (a) On waking. 
The normal mouth temperature at 7 or 8 a.m. is 97° or 98° F. in the mouth, 
and 97 0- 2 to 99° F. in the rectum. This temperature should be taken in bed, 
before eating or drinking. (6) At 1 p.m., after the hour’s recumbent rest, 
(c) At 6 p.m. (d) At 9 p.m., after retiring to bed. The maximum temperature 
is usually reached between 4 and 6 p.m., but may be delayed to 8 or 9 p.ra. 
In most Continental sanatoria the rectal temperature is taken, and a centi- 
grade thermometer employed. The temperature is dependent upon the 
extent and the activity of the disease, and upon the amount of exercise 
taken. 

(а) In acute miliary tuberculosis it may be continuous or remittent, and 
the “ typus inversus ” is not uncommon, the morning temperature being 
higher than the evening. This is generally regarded as a Bign of grave 
prognosis. 

(б) In acute caseous tuberculosis the high temperature at the onset is con- 
tinuous, and the record resembles a pneumonic chart. When caseation 
occurs it becomes hectic or intermittent, with a daily swing of 4° or 5° F. 
This is probably due to the action of tubercle toxins, and not to the presence 
of a secondary infection. 

(c) In chronic fibro-caseous tuberculosis there is no characteristic tempera- 
ture record. There may bo only a very slight rise occurring at intervals of a 
few days. On the other hand, the patient may be afebrile while resting, but 
febrile when ambulant (Stage 2. Inman’s classification). Further an ufebrile 
ambulant patient may over-exert himself, and by excessive auto-inoculation 
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develop a sharp rise of temperature which subsides in a few days with rest. 
The temperature chart is thus a guide to prognosis and to treatment, and if 
acute miliary tuberculosis or caseation occnrs, a typical temperature varia- 
tion ensues. 

(d) In fibroid tuberculosis the temperature is usually normal, unless ex- 
cessive auto-inoculation results from exercise, or the disease advances. The 
occurrence of haemoptysis may have a very definite effect upon the tempera- 
ture. In some cases it is not followed by pyrexia, but if the inhaled blood leads 
to a haemoptoic bronchitis, there may be a slight degree of fever lasting for a 
few days. When a definite and persistent pyrexia follows, it usually indicates 
activity around an old focus of disease, or fresh spread by inhalation of 
blood containing tubercle bacilli to distant parts of the lung. 

A premenstrual rise of temperature may occur ; but as it is also met with 
in healthy women it is not pathognomonic. 

Hcemoptysis . — Haemoptysis occurs at some stage of pulmonary tuber- 
culosis in about 50 per cent, of all cases. With early lesions the sputum is 
only streaked. This may result from the congestion of tuberculous bronchitis, 
or from a small area of collapse or broncho-pneumonia. In the pneumonic 
or broncho-pneumonic forms rusty sputum may be seen. Profuse haemop- 
tysis generally occurs in chronic disease ; but it is occasionally met with in 
acute caseous forms. Recovery may take place after coughing up 2 or 3 
pints, or death may ensue rapidly from suffocation before any considerable 
quantity of blood has been expectorated. After the cessation of bleeding 
the sputum may be blood-stained for several days, the colour becoming 
darker. The source of profuse haemoptysis is generally an aneurysm of a 
branch of the pulmonary artery lying in a cavity or in a fibroid lung, although 
occasionally ulceration without previous aneuryBm formation may occur. 
In the majority of cases haemoptysis begins while the patient is lying down 
or resting, so that exercise or work are not frequent exciting causes. 

The patient notices a salt taste, feels a warm gush in the mouth, and then 
expectorates the blood. He is usually greatly alarmed, flushed and sweating, 
with rapidly beating heart. The blood at first is as a rule bright and frothy 
but some clots may be present ; later it is mixed with muco-purulent expec- 
toration, in the form of clots or streaks. 

Circulatory system . — The heart may be small, but the right side often 
hypertrophies in chronic fibroid cases. Tachycardia may be due to nervous- 
ness, but when constant it generally indicates active disease or over-exertion 
on the part of the patient. The blood pressure is usually low in the stages 
of activity, and a steady rise during treatment is a favourable sign. If 
tuberculosis is coexistent with other diseases, such as atheroma, which raise 
the blood pressure, higher readings are naturally obtained. 

The Hood . — The red cells are usually normal in number, but there may 
be a slight ansemia. On the other hand, when there is much cyanosis, or 
after sanatorium treatment, the red cells may be increased. The colour index 
is usually low. In the early stages the leucocytes may be slightly increased. 
A polymorphonuclear leucocytosis occurs in caseation and in early cavity 
formation, and at times with secondary infection of the lungs. A special 
differential count of the polymorphonuclear leucocytes themselves may be 
made by subdividing them into groups, according to the number of their 
nuclear lobes, as suggested by Ameth. An increase in number of immature 
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cells with only one or two nuclear lobes constitutes a deviation to the left 
the normal, and raises the Arneth index. This lcevo-deviation i3 said to in- 
dicate toxaemia, and if it is not present, the disease will probably be chronic. 
The von Bonsdorff modification in which the number of lobes of the nuc'.ti 
in one hundred polymorphonuclear leucocytes is counted, is sometimes 
The normal figure i3 274, a figure less than this . suggests activity. The 
lymphocyte monocyte ratio is said to be of prognostic value, an absolute an] 
relative increase in the monooytes being unfavourable. 

Alimentary system . — The tongue is usually clean and the appetite goo] 
even in cases with marked fever. When tuberculosis of the larynx is present, 
there is frequently severe dysphagia. Dyspepsia may bo complained of, 
usually of a nervous type. Anorexia,, flatulence and distension with nausea 
are the commonest symptoms, pain being rarely noticed. There may l-.- 
marked intolerance of fat in the diet. Atonic dilatation of the stomach rear 
occur in some cases towards the end of the disease. Constipation is common ; 
on the other hand, diarrhoea may occur apart from intestinal ulceration or 
lardaceous disease. 

Nervous system . — The classical “ spes phthisica ” is distinctly rare, but 
when present is very striking from its contrast with the realities of the disease. 
It is most commonly seen in acute caseous tuberculosis. More often the 
patient becomes emotional and self-centred, depression is common and hard 
to combat, and melancholia with delusions occasionally develops. Neuras- 
thenia is frequent and, as mentioned above, may lead to errors in early 
diagnosis. Insomnia may be due to cough, pyrexia, night sweats or win, 
especially in laryngitis. With marked cachexia, a definite peripheral 
neuritis may occur. 

Genitourinary system . — In the early stages there is often an increased 
sexual desire, and this may recur when arrest is taking placo. Tha b 
probably in part due to the therapeutic regime, the rest, abundant food and 
lack of interesting occupation reacting upon the nervous system of young 
adults. In advanced disease, all sexual desire is lost. Menstruation often 
ceases early, and the patient may seek advice for amenorrheea. Women 
remain fertile even in advanced disease. The urine is normal in the early 
stages, later a febrile albuminuria may occur, or in advanced cases an amyloid 
nephrosis with generalised oedema may develop. 

Tub Physical Sio.vs ov Eaiily Disease. — The general appearance 
of the patient may be healthy, or may be that of malnutrition with 
the characteristics of the “ habitus phthisicus,” the huir being lank and 
lustreless, the skin white, thin, dry and shiny, and the thorax of the alar or 
phthinoid type. Certain stigmata are described, which although useful, 
are not pathognomonic. The eyelashes may be long, dark and curling, the 
back hairy and the thoracic cutaneous venules dilated. When present around 
the upper thoracio vertebral spines, they ure sometimes known as “ the vari- 
cose zone of alarm.” Deficient movement may be observed below one 
clavicle, at the point of one shoulder, or at the lower costal margin. The 
corresponding shoulder may be slightly drooping, with flattening above or 
below the clavicle, aiid slight hollowing of the supra-spiuous fossa with wasting 
of the trapezius muscle may be observed. Pottenger regarded these shoulder 
signs, when not due to scoliosis or kypho-scoliosis, as reflex, and comparable 
with the fixation of a tuberculous joint and wasting of its adjacent muscles. 
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In women it may be noticed that the breast on the affected side is smaller 
and hangs at a lower level. 

Palpation confirms the diminished expansion, and reveals a slight 
inorease of vocal fremitus over the affected area of the lung, usually at one 
apex. The normal increase in fremitus of the right apex over the left must 
be borne in mind, in order to prevent mistakes. 

With light percussion slight dullness and a small increase in the sense 
of resistance can be detected. This is usually most apparent in the 
supra-spinous and upper interscapular regions. The extent of pulmonary 
resonance above the clavicle, known as “ KrSnig’s isthmus,” may be 
diminished by | to 1 inch on the affected side. 

Various types of breath-sounds may be heard over the affected portion 
of lung. They are — (a) weak inspiration, with expiration vesicular or 
inaudible ; (6) cog-wheel inspiration, with expiration vesicular, prolonged 
or rarely jerky ; (c) the “ granular ” breathing of Grancher, the breath- 
sounds being somewhat coarse and irregular, suggesting fine or distant 
rales, although none can be definitely detected ; (d) harsh inspiration, with 
expiration vesicular or prolonged ; (e) broncho-vesicular breathing ; (/) definite 
bronohial breathing when early consolidation is in progress. 

Often there axe no adventitious sounds. Occasionally a few Bmall 
rhonohi or fine crackling or bubbling rales may be heard with the first 
few deep breaths, or only with the inspiration immediately following 
coughing. If idles are constantly heard, it indicates that the lesion is 
already of some extent. Care must be taken to differentiate them from 
atelectatic rales, emphysematous idles audible along the sternal margin, 
and pleural friction or fascial creaks. There is usually a slight increase 
in the conduction of both the spoken and whispered voice, and the more 
definitely this extends away from the trachea in front, and from the vertebral 
spines behind, the more reliable is the sign as an indication of disease. 

Mensuration is seldom practised in routine examination, but graphic 
records of the chest contour, which are of interest in following the progress 
of a case can be obtained by oyrtometry. 

Physical Signs op Acute Miliary Tuberculosis. — If the condition 
develops acutely from breaking down of an infected bronohial gland or small 
lung focus, the physical signs are generally those of an acute generalised 
broncho-pneumonia, unless there is meningeal involvement as well, in which 
case the pulmonary symptoms and signs are masked or obscured by those of 
the cerebral involvement. When miliary tuberculosis occurs as a terminal 
event in a chronic case, marked dyspnoea, cyanosis and tachycardia are early 
symptoms. There may be crepitations or fine crepitant rales widely distri- 
buted over both lungs, and sometimes areas of tubular breath-sounds especi- 
ally in the lower lobes. The original signs are often masked or less apparent. 
This is especially the case if meningeal involvement occurs also. 

The Physical Signs op Consolidation.— Limitation of movement 
and flattening over the affected part of the lung, usually the apex, is now 
more noticeable. 

The diminution of movement is confirmed on palpation, and vocal fremitus 
is found to be definitely increased. 

The pulmonary resonance is diminished to definite dullness and the sense 
of resistance is correspondingly increased. 

39 
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The breath-sounds are bronchial, or in acute caseous disease ma y even 
approximate to tubular. 

Adventitious sounds may be absent, but usually fine or medium cracklin'’ 
rales are heard with inspiration, especially after coughing. When active 
softening is in progress the rales frequently become coarse and stickv. 
The voice conduction is much increased, bronchophony and whisperin’ 
pectoriloquy being audible. 

Mensuration may confirm the presence of flattening. 

The Physical Signs op Excavation. — Flattening of the chest-wall 
and diminished movement over the cavity are now more marked ; if the 
cavity is apical there is in addition notable dropping of the shoulder, and 
wasting of the shoulder-girdle muscles. 

The diminution of movement is confirmed by palpation. Vocal fremitui 
is generally increased owing to the surrounding consolidation, but if the 
cavity is full or there is much pleural thickening, it is diminished. 

The percussion note is dull when the cavity is small or filled with 
secretion. A peculiar boxy or “ cracked-pot ” note, the “ bruit de pot 
fele,” is obtained over large superficial cavities, especially when communi- 
cating with an open bronchus. This is best heard on percussing with the 
mouth open, and Wintrich showed that the note may be altered in pitch over 
such cavities when percussing with the mouth open or closed, apart from the 
actual presence of the cracked-pot sound. Gerhardt’s sign (alteration of note 
with the position of the body) is supposed to indicate a cavity of oval shape. 
It is rare, and of little value. 

The breath-sounds are bronchial, broncho-cavernous, cavernous or 
amphoric, according to the size of the cavity, and to the amount of its 
contents. When it is full the breath-sounds may be distant, weak or even 
absent, and this is especially noticeable in basal bronchiectasis. 

With a dry cavity there may be no adventitious sounds. Usually rales 
arc audible ; they may be medium or large, and bubbling or crackling 
in character. Over a large cavity a metallic tinkle and amphoric echo 
may be heard. With a very large cavity, extending through the whole of 
one lung, a typical bruit d'airain is at times obtainable. Voice conduction 
is increased, bronchophony and whispering pectoriloquy are present, and in 
some instances post-tussive suction is heard. Some cavities are only revealed 
by X-ray examination or by tomography. 

Mensuration affords a graphic representation of the flattening of the 
chest-wall. 

The Physical Signs of Fibrosis. — The chest is asymmetrical, the 
affected side being flattened and moving little, while compensatory scoliosis 
or kypho-scoliosis is often present. The cardiac impulse is seen to be 
displaced towards the affected lung and may be higher or lower than 
normal. It may be drawn over to the right axilla, or on the left side as 
far back as to the posterior axillary line, or even to the angle of the 
scapula. The intercostal spaces may be retracted, and dilated venules 
are sometimes seen over the front of the chest as the result of obstruc- 
tion, caused by displacement of the mediastinum and traction on the 
deeper veins. 

Diminution of movement is confirmed by palpation, and the cardiac 
impulse can be more accurately localised. Vocal fremitus may be increased 
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or diminished ; the former occurs when the lung is consolidated and the 
large bronchi patent, the latter when there is much pleural thickening. 

The percussion note over fibroid lung is dull and the sense of resistance 
increased, unless cavities are present. The opposite lung may be hyper- 
resonant, and its resonance extend across the mid-sternal line. The cardiac 
d ullness is often continuous with that of the fibroid lung, and its area can 
only be determined by the cardiac pulsation. 

The breath-sounds are weak and distant, unless modified by the presence 
of a cavity. 

Often there are no adventitious sounds, although fine or medium rales of 
a sticky or metallic nature may be heard. The voice conduction is usually 
diminished, and there is no pectoriloquy unless excavation has occurred, 
when bronchophony and pectoriloquy are audible. 

It must be borne in mind that in actual disease the lesions are not bo 
clear-cut and well-defined. In p case of some duration different stages of 
disease can be found in the same individual, thus infiltration, consolidation 
with softening, excavation and fibrosis may be present in different lobes of 
the lungs, and thus it may be possible to determine the site of origin and path 
of spread of the disease. 

Certain other signs are occasionally seen in pulmonary tuberculosis. 

Myoidema is an undue irritability of the mmoles to direct mechanical 
stimulation, revealing itself by a flickering fibrillary contraction on tapping 
with the finger, and may occur in tuberculosis at all stages. It is best seen over 
the pectorahs major on the affected side. It may be present quite early, but 
is not pathognomonic, as it may occur in any cachectic state. 

Clubbing of the fingers is commonly Been in chronic cases, the nails 
are curved and present a parrot-beak appearance, the thumb, index and 
middle fingers being most affected. Drum-stick clubbing is only seen in 
fibroid lesions with bronchiectasis. 

Chronic Miliary Tuberculosis. — Clinical features.-— Chrome miliary 
tuberculosis affects males and females equally. The age incidence is.between 
6 and 40 years, hut usually the patient is between II and 30. The early 
symptoms include cough, shortness of breath, pain in the chest, expectoration 
and at times haemoptysis. Constitutional disturbance is usually slight with 
low-grade fever. In some cases the spleen is palpable and in others tuber- 
culous lesions are present in glands, bones or joints. Tubercle bacilli may be 
found in the sputum, gastric contents or pleural fluid. X-ray examination 
reveals small symmetrical, rather ill-defined opacities throughout the lung- 
fields. In some cases they may be limited to one portion of the lung. The 
course of the disease is more prolonged than that of miliary tuberculosis, 
being never less than three months and usually considerably longer. Death 
may occur in about six months, or eventually the disease may be arrested. 

The differentiation of chronic miliary tuberculosis from the acute variety 
depends rather upon the clinical than the radiological findings. The fact 
that the pulmonary lesions are tuberculous is established in many cases by 
the finding of tubercle bacilli in the sputum ox stomach contents. When 
tubercle bacilli cannot be detected, other conditions giving rise to scattered 
opacities throughout the lung-fields must he considered. Thus in secondary 
carcinomatosis, sarcomatosis or chorio-epitheliomatosis, the opacities are 
usually larger. Multiple opacities are also found in pneumokoniosis, con- 
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gestive heart failure, sarcoidosis and more rarefy with periarteritis nodo.-j, ’ 
xanthomatosis, bilharziasis, leukcemia and disseminated broncho-pncnmor.ii 1 

Hiubi Tuberculosis. — The existence of a special type of puhnocarr ! 
tuberculosis commencing at the root of the lungs and extending thence in j 
fan-shaped manner along the bronchi has been postulated by some authorities 
chiefly on X-ray evidence. While lesions in the middle zone of the lira . 
arc sometimes revealed by X-ray examination, it i3 more than doubtt'd 
whether this condition merits recognition as a separate variety of tk» 
disease. 

Epituberculosis. — This term was applied by Eliasberg and Nenhni 
in 1920 to a condition of consolidation in tuberculous infants, often affcctir> 
a whole lobe. In spite of definite physical signs and characteristic radiological 
appearances, there are few symptoms, and recovery is the rule, with fairly 
rapid clearing of the X-ray shadows, from the periphery inwards. It ii 
probably due to atelectasis of a lobe in whole or part, due to bronchial obstruc- 
tion from enlarged hilar glands. 

Hilar Flare is the name given by Burton Wood to a similar condition 
affecting the right middle lobe, or the upper part of either lower lobe in 
childhood. The X-ray shadow i3 generally triangular in shape, the base being 
at the hilum or mediastinum. This, like epituberculosis, is probably due in 
many cases to localised bronchial obstruction, but in both conditions it is 
possible that there may be an allergic factor. 

It is important to note that in both epituberculosis and hilar flare, the 
chief evidence is radiological, and that the prognosis is good. 

Pulmonary Osteo-arthropathy. — In casc3 with bronchiectasis the 
joints may be affected, swelling occurring especially in the wrists, ankles 
and knees, and rarely in the hips and shoulders. A serous effusion into tbs 
joints may be present. Pain is usually slight, but there is much deformity 
and functional impairment. X-ray examination reveals productive periosteal 
changes, which may also affect the long bones and the spine (see p. 1392). 

Kadiography op the Chest.— -If possible, the chest Bhoold be cxamini.d 
in every case with the fluorescent screen, and a photograph taken on a 
film. Certain important points can only be determined by a screen ex- 
amination. The chief of these are the respiratory movements of the dia- 
phragm, lighting up of the apex of the lung with inspiration, and the cardiac 
pulsation. Unilateral restriction of diaphragmatic movement not infre- 
quently occurs in early apical tuberculosis, but as it may be observed under 
other conditions, notably with pleural adhesions, it is not diagnostic. The 
film will show the extent of the disease and in some cases it may suggest the 
existence of activity ; thus areas of consolidation, caseation or excavation 
can be demonstrated, and thickening of the pleura, pleural effusion and 
pneumothorax give their characteristic appearances. In films taken in the 
erect position a fluid level is often apparent in cavities. A curious rounded 
shadow may be apparent in early disease called Assmann’s focus, in which 
rapid changes, such as softening, may occur. The tomograph sometimes shows 
unsuspected cavities. 

The significance of “ root shadows ” is still debatable. Although the 
pretence of calcareous deposit in the glands at the roots of the lungs is usually 
obvious, the interpretation of the radiating shadows is a matter still under 
discussion. They may be due to peribronchial thickening, caused by the 
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formation of fibrous tissue, or may merely represent the shadows cast by 
the branches of the pulmonary artery. 

A film is often of crucial value in determining the presence or absence' of 
early disease, but slight diminution of transluoenoy of one apex may be due to 
an old arrested lesion, or, on the other hand, there may be definite physical signs 
of active disease, without abnormalities being found on X-ray examination. 
The heart shadow is often narrow and vertical in tuberculosis. Displace- 
ment of the heart due to pulmonary fibrosis or to affections of the pleura is 
clearly indicated. A good film may also give valuable information as to the 
extent of lung involved and as to the presence of complications, such as 
effusion, pneumothorax or bronchiectasis. As the X-rays only cast shadows 
lackin g in all pictorial details, tuberculous shadows cannot always be dis- 
tinguished from those due to other pulmonary lesions. It is thus clear that 
the X-ray findings should always be interpreted'in connection with the history, 
symptoms and physical signs of the case. The X-rays, although often of great 
help, do not afford a simple road to diagnosis or supply infallible evidence in 
determining the nature of an obscure case. On the other hand, they are 
absolutely essential in the determination of the suitability of a case for 
artificial pneumothorax or other collapse treatment and in controlling its 
application. 

Complications and Sequel®. — Compensatory emphysema is common 
in chronic fibroid disease, but bronchiectasis occurs less frequently. Gan- 
grene of the lung is not often observed. Colds and catarrhal affections of the 
respiratory passages are frequent in sufferers from tuberculosis, and lobar 
pneumonia may develop as a complication. Bronchitis often occurs, due 
either to spread of the tuberculous process or to a secondary infection. In 
some instances asthma appears for the first time after tuberculosis has 
become manifest. A tuberculous abscess occasionally forms about a rib or 
costal cartilage. 

Small areas of dry pleurisy are present at some stage in nearly every 
case ; a serous pleural effusion is common, and an empyema may develop as 
the result of a mixed infection, or from the tubercle bacillus alone. Pneumo- 
thorax may occur as an early complication, or late in the disease, generally 
from rupture of a caseous focus just under the pleura ; this frequently pro- 
gresses to the formation of a pyo-pneumothorax. The implantation of tubercle 
bacilli from the expired air or sputum may lead to secondary foci in the 
larynx, trachea and epiglottis, or more rarely in the pharynx, tonsils, base 
of the tongue or nose. Swallowing of sputum containing tubercle bacilli 
gives rise to gastro-intestinal complications in many cases. The most 
common site of tuberculous ulcers, is the terminal portion of the small 
intestine, hut the appendix may be affected, and the connective tissue around 
the caecum is sometimes matted and thickened to form a palpable mass 
(hypertrophic tuberculoma). Tuberculous peritonitis is not common in 
adults and is usually secondary to intestinal lesions. The stomach is very 
rarely tdcerated, but an atrophic gastritis may occur in advanced cases. 
Fistula-in-ano and ischio-rectal abscess are comparatively common com- 
plications and tubercle bacilli may be found in the discharges. 

Small vegetations may be found post mortem in the heart on the aortic 
and mitral valves, but these are usually due to some te rminal infection. 
Fatty degeneration of the myocardium occurs as a result of toxaemia, and 
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infection, by direct spread along the lymphatics may lead to pericanliv_>. 
The peripheral circulation is not infrequently poor, chilblains are common, ail 
cachectic purpura may be seen. Lardaceous degeneration as a consequence 
of chronic tuberculosis is not so common nowadays as formerly, but wt;; 
present may affect the liver, spleen, intestines, lymph glands and kidneys. " 

The genito-urinary complications include lesions in the kidneys, bladder, 
epididymis and prostate. If the suprarenal body is affected Addhoa’j 
disease will usually develop. Spinal caries is occasionally observed. A 
peripheral neuritis may form part of the lesions occurring with marked 
cachexia. Generalised dissemination of the tubercle bacilli by the blood 
stream is followed by tuberculous meningitis. 

Diagnosis. — This is easy when definite signt. are present in the lung., 
and when tubercle bacilli are found in the sputum. On the other hand, tk» 
diagnosis of early cases may present one of the mo3t difficult problems in 
clinical medicine. Tuberculosis may be suspected on account of symptoms, 
although the physical signs are indefinite. The conditions which most 
frequently lead to doubt are dyspepsia, neurasthenia, debility, visceroptosis 
and intestinal stasis, oral sepsis, tachycardia associated with early Graved 
disease or heart disorders, affections of the nose and throat, and in children 
enlargement of the bronchial glands or acidosis. The history and symptoms 
are of great importance in these cases, and a careful examination should 
be made of each system. A test meal, opaque meal, or blood examination 
may be required before the correct diagnosis is established. 

On the other hand, there may be definite signs of disease in the Iuejs 
which have to be differentiated from those produced by other conditions 
simulating tuberculosis. The cases included in thi3 group embrace the 
majority of pulmonary lesions, especially chronic bronchitis, fibrosis, 
bronchiectasis, asthma, emphysema, apical catarrhs and collapse, pleurisy, 
new-growths and cysts. Diagnosis depends upon the history and course 
of the disease, together with a careful record of the physical signs in the 
chest, investigation of the sputum for infecting organisms, X-ray examination 
and in some cases the determination of the Wassermann reaction. 

A condition of special difficulty is that of the variety of sarcoidosis known 
as Boeck’s sarcoid. The lesion is a benign lymphogranuloma or reticulosis. 
It affects the lymph glands, lungs, bones especially those of the fingers, and 
the skin (sec pp. 1193-1496). The parotid and lachrymal glands are sometimes 
involved and irido-cyclitis has been recorded in 10 per cent, of the cases. 
The intestines, spleen and liver may be affected. The chief diagnostic points 
arc the character of the skin lesions and the chronicity and tendency to 
spontaneous arrest. Tubercle bacilli are not found and the Mantoux reaction 
is often negative. The radiological appearances in the lungs are those of a 
diffuse mottling — coarser than that of miliary tuberculosis. The hilar glands 
are often markedly enlarged. 

When the diagnosis still remains doubtful the patient should be placed 
under_ observation, and a series of examinations carried out, the object 
of which is to determine whether or not active tuberculosis is present. The 
temperature should bo observed with the patient in bed, a daily' rise to 
99° F. or a swing of l°-5 to 2° below normal being suspicious. The 
sputum should be examined repeatedly for tubercle bacilli by* the ordinary 
method, and if not found the antiformiu process should bo carried out. 
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Before applying any tuberculin tests the blood may be examined sero- 
logically. The use of the Arneth or von Bonsdorff blood count in diagnosis 
has been referred to on page 1215. The complement-fixation test has proved 
disappointing, and in the present form does not afford reliable criteria of 
activity or quiescence. 

The se dim entation test of the blood (stability reaction), i.e. the rate of 
settling of the erythrocytes in blood diluted with sodium citrate solution, 
is affected in this disease. In active cases the sedimentation rate is increased, 
but this reaction is not specific. It is also increased in other conditions such 
as pregnancy, carcinoma, syphilis, rheumatism and acute infections. The 
test is therefore of little or no value in diagnosis, but it affords valuable 
indications of the degree of activity, and may assist in determi n ing the form 
of treatment. 

It has also been used as a guide to prognosis, since it is affirmed that 
arrest should not be considered as firmly established until the sedimentation 
rate has returned to normal. This may not occur until some time after the 
usually accepted clinical symptoms and signs of activity have disappeared. 

The Tuberculin Tests. — 1. Cutaneous ( the Pirquet reaction). — Scari- 
fications are made on the skin of the forearm through a drop of Koch’s 
old tuberculin, human and bovine, and through a drop of saline as a control. 
A positive reaction is shown by the formation of a slightly raised, reddened 
papule at the site of the scarification through one or other varieties of 
tuberculin, whereas the control is not affected. Unfortunately, except in 
the first two years of life, this affords no indication of active disease, but only 
reveals the presence of previous infection with resulting tuberculin sensitive- 
ness. A positive reaction is therefore given by the majority of adults. 

2. Mantoux’s intradermal test . — An injection of 0-1 o.c. of a I in 10,000 
dilution of old tuberculin (0-01 mgrm.) is injected intradermally. If no reaction 
occurs, the injection is repeated in a week, with 0-1 c.c. of 1 in 1000 dilution 
(0*1 mgrm.). A positive reaction is shown by a red areola, with some oedema 
and occasional vesiculation. 

A modification of this test consists in the use of Purified Protein Deriva- 
tive (P.P.D.). This is supplied in tablets of two strengths, which must be 
dissolved in a buffered solution immediately before use. The advantage of 
this preparation is its constant potency. 

3. Vollmer’s patch test. — A strip of adhesive plaster is applied over the 
sternum, previously cleaned with ether. To this strip are attached three 
small squares of filter paper, the central one is a control of untreated paper, 
the other two have been saturated with undiluted old tuberculin and allowed 
to dry. The plaster is removed in 48 hours and 12 or 24 hours later a positive 
reaction is shown by redness, infiltration and sometimes by papules or 
vesicles. 

4. Tuberculin jelly patch test. — The jelly, which contains 95 per cent, old 
tuberculin, is squeezed out from a tube on to the skin between the shoulder 
blades, which has been cleaned with acetone. It is covered before drying 
with elastoplast, which is removed 48 hours later. A positive reaction is 
shown by erythema with slight vesiculation. This test is more accurate than 
the Volhner test and gives as high a percentage of positives as does the 
Mantoux test. 

5. The subcutaneous test. — The patient must be apyrexial, and must be 
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kept in bed — & mgrm. of old tuberculin is injected subcutaneously, as] 
its effect determined. The reactions that may develop are— (a) local 
an inflammatory swelling at the side of the injection ; (6) focal, an increase 
of the signs observed at the seat of disease in the lungs, such as the tcmporarr 
appearance of a few rales at one apes. This is the most important ; (c) general, 
as judged by a rise of temperature and sense of malaise. The temperature 
should be charted 4-hourly after the injection, and a rise to over 99’ F. 
indicates a positive reaction. If no reaction follows this initial dose, large: 
injections are given at intervals of 2 or 3 days, in this sequence : -l, J, 1, 5 
and even 10 mgrms. 

This test has the drawback that it does not indicate activity of disease, 
and it has the additional disadvantage that it may cause a quiescent pul- 
monary focus to light up and spread, and so cause irreparable damage. 

Finally, tho X-rays afford most valuable assistance in the diagnosis of 
early cases with doubtful signs, and also help in the differential diagnosis of 
tuberculosis from other lung diseases with well-marked signs. 

Course. — The course pursued by pulmonary tuberculosis is variable, 
depending upon the clinical type of the disease. In acute miliary tuber- 
culosis, death may occur in from 1 to 3 weeks from toxsemia or generalisation 
of the lesions. La acute caseous tuberculosis, death usually results in from 
1 to 6 months. In chronio fibro-caseous tuberculoma, the disease may be 
completely arrested, or after a temporary arrest may become active at 
intervals and again become arrested under suitable treatment; in other 
instances it progresses steadily to a fatal termination. In fibroid tuber- 
culosis the disease may become completely arrested or smoulder quietly for 
many years. 

Apart from the question of tho expectation of life, various Btages of 
tuberculosis are described based upon anatomical lesions,- toxmmia and 
functional disablement. The most important of these are as follows : 

1. Tnn Turban-Gerhardt Classification. — An anatomical classifica- 
tion based upon the extent of lung tissue involved. Three stages are 
described. Stage 1. Early cases in which physical signs, if unilateral, only 
extend from the apex to the second rib, and, if bilateral, are limited to the 
aupra-elavicular and supra-spinous regions. Stage 2. The signs, if unilateral, 
do not reach lower than the fourth rib, and, if bilateral, are situated above the 
second ribs. Excavation is not present in this stage. Stage 3. This in- 
cludes more extensive lesions or localised ones in which excavation is present. 

2. Sir Robert Philip's Classification. — Both the extent of lung tissue 
involved and tho degree of toxmmia present are token into consideration. 
Twelve stages are described, which are indicated by tho following signs : 

L, f LjB, LjS, and 1,S ; L s s, L 2 S, and 1 2 S ; L 3 , L 3 s, L 3 S, and 1 3 S, Lj, 
L ;> and L 3 represent lung involvement to the extent of stages 1, 2 and 3 
respectively, according to tho Turban-Gcrhardt scale, s applied to these 
letters indicates that there is only slight systemic disturbance, whereas S 
signifies marked systemic disturbance ; and the signs 1 X S, l t S and 1 3 S show 
that the systemio disturbance is excessive in relation to tho lung involve- 
ment. 

3. Inman’s Classification. — This is based sololy on tho tomporaturc in 
relation to exertion. 

Stage I. Tho patient is febrile when resting. Stage 2. Tho patient is 
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resting afebrile, but ambulant febrile. Stage 3. The patient is ambulant 
afebrile. ‘Stage 4. The patient is working afebrile. 

The course taken by tuberculosis of the lung may lead to several termina- 
tions. These are : (1) permanent arrest, either by fibrosis prior to caseation, 
or if the latter has occurred, by calcification and fibrosis ; (2) incomplete 
arrest, as shown by the persistence of tubercle bacilli in the sputum, or by 
slight degrees of pyrexia on over-exertion ; (3) rapid extension, here the 
disease spreads, and the toxaemia is out of all proportion to the extent of 
the lesions ; (4) death, this may result from the pulmonary lesion or from 
complications. The former may prove fatal as the result of progressive 
asthenia or cardiac failure, from asphyxia due to acute miliary tuberculosis 
or haemoptysis, or in a small proportion of cases directly from loss of blood 
in repeated haemoptysis. The complications that most often prove fatal 
are meningitis, enteritis, laryngitis leading to dysphagia and starvation, or 
pneumothorax. Intercurrent diseases, such as pneumonia, influenza or 
diabetes, are occasionally the cause of death. 

Prognosis. — A number of factors must be critically considered in the 
determination of the prognosis in pulmonary tuberculosis. 

A marked family incidence generally suggests an unfavourable course, 
though this rule is not invariable. 

Personal hislonj . — Chronic alcoholism is serious, chiefly because the regime 
of treatment is then peculiarly irksome, while the digestion and powers 
of resistance are often impaired in alcoholics. Tuberculosis in syphilitics 
frequently assumes a fibrotio type, and its course may be beneficially in- 
fluenced by anti-syphilitic treatment. The outlook is grave when tuber- 
culosis is conjoined with diabetes though less so since the use of insulin. 
Congenital heart disease and pulmonary stenosis are unfavourable factors ; 
but hypertrophy of the heart and mitral stenosis are said to be beneficial. 

The prognosis is very grave in infants and young children ; but slightly 
less serious up to the age of 20. Between 20 and 50 age has little influence ; 
but in later years the outlook becomes progressively less favourable. 

Apart from the effects of pregnancy and exposure, sex plays no im- 
portant part. 

Freedom from financial embarrassment improves the prognosis, inasmuch 
as advice can be sought early, and treatment carried through thoroughly. 

Marriage often leads to a breakdown in arrested cases especially in women, 
and induces more rapid spread of active lesions. 

Persistence in an unfavourable occupation, or return to it after com- 
pletion of institutional treatment, affects the prognosis adversely. _ 

Poor chest development and the “ habitus phthisicus ” are usually bad 
prognostic signs, although tuberculosis may run a rapid course even in patients 
with good physique. 

Patients with resolute and persistent personality are more likely to 
persevere with treatment and to recover, than those of weaker moral 
fibre. 

The prognosis is greatly affected by the type of the disease — acute 
miliary tuberculosis is usually rapidly fatal, whereas in acute caseous 
tuberculosis, although the prognosis is very grave, recovery may occur. 
In Ebro-caseous tuberculosis the prognosis is most uncertain and difficult 
to forecast. Every factor muBt be carefully considered, and the response 
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to treatment noted. The best outlook is in fibroid disease, which often 
undergoes complete and permanent arrest. • 

Symptoms in their Relation to Prognosis. — Persistent cough, bv 
exhausting the patient and disturbing sleep, is often unfavourable. 

The amount of sputum is usually dependent upon the type of disease 
and upon the presence of secondary infection, and may therefore be of 
value in prognosis. 

The significance of tubercle bacilli in the sputum . — The figures obtained 
at the Midhurst Sanatorium, over a period of 8 years, in which the after- 
history of the patients was traced for the ensuing 6 years, show that the 
prognosis is best in “ closed ” cases ; but that it is nearly as good in tho-e 
cases in which the tubercle bacilli disappear from the sputum during the 
sanatorium treatment. Persistence of bacilli in the sputum is an unfavour- 
able sign. The actual number of bacilli in the sputum and the presence of 
“ beading ” have no definite prognostic significance. 

Cases commencing with haemoptysis progress more ^satisfactorily than 
* dhs^gi^h other modes of onset, chiefly because they are diagnosed earlier. 
HmmnnfygiS-ffl r.curpng lat er may exert an unfavourable influence, either 
indirectly by BpreadmgTfie~^B«&f(?- isi6 -previously healthy portions of the 
lungs, or actually by the loss of blood. 

If dyspnoea is not duo to attacks of bronchial spasm, it has usually an 
unfavourable significance. 

The temperature affords a clue to the type and activity of the disease, 
and is thus a valuable aid to prognosis. Profuse and persistent night sweats, 
or marked anorexia, especially when occurring early in the disease, are grave 
signs. Tachycardia due to toxaemia, signs of cardiac failure, oedema and 
albuminuria are of bad omen. The blood pressure is thought by some to 
be a useful guide, systolic figures below 100 mm. Hg being unfavourable, 
whereas a rise of pressure may be associated with amelioration of the disease. 
In fibroid lesions the pressure may be raised throughout. 

The Extent of Physical Signs. — The activity of the disease rather 
than its extent is the important factor in determining prognosis. The 
development of compensatory emphysema is of value only as an indication 
of fibrosis in the tuberculous portion of lung, and therefore of chronicity. 

The Influence of Complications on Prognosis. — Generally speaking, 
the presence of complications increases the gravity of the disease. Involve- 
ment of the larynx is a serious complication, especially when accompanied 
by dysphagia ; but complete recovery may take place if the pulmonary 
lesion is quiescent. In early cases spontaneous pneumothorax occasionally 
acts favourably ; but when it develops in association with extensive tuber- 
culosis, and especially if it progresses to pyo-pneumothorax, it is almost 
invariably fatal though, if the disease is unilateral, surgical measures may 
prove successful. 

Pleural efiusion often has a beneficial influence by diminishing the move- 
ments of a lung in which there is an early tuberculous focu3. 

Secondary catarrhal nfiections tend to increase the cough and expectora- 
tion, and may lead to further spread of the disease. 

Meningitis is almost invariably fatal. Tuberculous peritonitis or enter- 
itis is a very grave complication, but fistula-in-ano often occurs in chronic 
cases, and exerts no marked deleterious effect. Involvement of the genito- 
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urinary system increases the severity of the disease, especially if the kidneys 
or hMrfar ar e affected. If the epididymis alone is involved the prognosis is 
not materially affected, as the lesion can he dealt with surgically, although the 
administration of a general anesthetic may cause spread of the pulmonary 
disease. For this reason when operations are urgently needed on these 
patients, gas and oxygen, basal anaesthetics, local or spinal anaesthesia should 
be insisted on. 

As shown by the figures obtained at the Midhurst Sanatorium, a fairly 
accurate guide to prognosis is afforded by observing the condition of the 
patient on admissio n to the sanatorium, and his response to treatment. Even 
in the most favourable cases, which are diagnosed in an early stage, and 
progress satisfactorily under treatment, the mortality rate is six times 
greater after discharge from the sanatorium than it is for the remainder of 
the population of England and Wales for the same age periods ; whereas in 
the cases of advanced disease the mortality rate is thirty-eight times greater 
than for the average population. As the most critical time is during the two 
or three years succeeding discharge from the sanatorium, the prognosis is 
largely affected by the conditions of life during this period. 

The rate of sedimentation of the erythrocytes (see p. 122S) has proved to 
be a valuable aid to prognosis. A persistently rapid rate is unfavourable. 

Treatment. — Prophylactic. — The prophylaxis of tuberculosis involves a 
consideration of public health questions dealing with the purity of the milk 
supply, the inspection of meat, sanitation and housing, the early diagnosis of 
tuberculosis, the examination of contacts, and the segregation of “ open ” 
cases. Inoculation with the B.C.G. vaccine (attenuated living bovine bacilli) 
has not met with favour in this country. All these questions are considered 
in the general article on Tuberculosis. Mass radiography, using miniature 
filmB, has been used for investigating the incidence of unsuspected tuber- 
culosis in certain groups of the population, such as factory workers, and men 
in the forces. The average findings in this series shows that in about 0*5 
per cent, of those examined shadows suggestive of tuberculosis are found, 
although the incidence of active disease is considerably lower. If these cases 
can be adequately treated it should tend to check the spread of infection. 

Curative. — This varies with the type and stage of the disease. In 
all acute or febrile cases treatment should be commenced at home or in a 
nursing home or hospital, where the patient can be under careful observation 
in bed. The various forms of treatment which may be considered are — (1) 
sanatorium treatment ; (2) home or institutional treatment ; (3) dietetic 
treatment and personal hygiene ; (4) climatio treatment ; (5) graduated 
rest, exercise and labour ; (6) medicinal treatment ; (7) specific measures ; 
(8) operative treatment ; (9) symptomatic treatment. 

1. Sanatorium Treatment. — This constitutes the best mode of treatment 
for early and for certain types of chronic disease ; but is totally unsuited fox 
acute febrile or very active cases. The advantages obtained are: (a) the 
patient learns the most suitable mode of life, and the methods employed to 
check the spread of the disease ; (b) the housing is specially designed and 
the climatic conditions are good ,* (c) the dietary is abundant and adapted 
to the patient’s needs ; (d) there is constant skilled medical supervision, and 
the daily routine is adapted to the actual physical condition of the patient. 

On arrival a newcomer is kept in bed for a few days in order that his 
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resting temperature may be observed, and the necessary examination 
carried out. If there is pyrexia, rest in bed mu3fc be enforced until the tea- 
perature falls to normal. If the temperature rises above 99° F. when tb 
patient is up, return to bed is usually necessary. The routine of eanatoricr. 
treatment varies in different institutions, the most important divergence 
being whether or not a system of '* graduated exercise ” is employed. Ia 
nearly all an hour’s recumbent rest is enforced before lunch and dinner. 

After three months’ stay it is usually possible to decide whether the patient 
is responding to treatment, and, if so, it should, if possible, be prolonged for 
at least another three months, or until the sputum is free from tubercle 
bacilli. 

2. Home and Institutional Treatment. — Treatment at home, in nurs- 
ing homes or in special hospitals, is essential in eariy caseB with fever, and in 
cases in which it is necessary to establish the diagnosis. Homo treatment is 
also usually necessary on return from sanatorium or climatio treatment, il 
arrest is incomplete. An endeavour should always he made to carry out the 
principles inculcated at the sanatorium, and the patient should bo under 
regular medical supervision. Advanced cases are best looked after in special 
institutions. 

3. Dietetic Treatment and Personal Hygiene. — It is desirable to 
graduate the diet in each case so that the patient is restored to the previous 
maximum weight ; but, in order to accomplish this, the food should be alowly 
increased and all ideas of enforced overfeeding discountenanced. A total 
calorie value of 3000 to 3500 is usually ample ; but, if the patient is performing 
heavy work, as much as 4000 may be necessary. Meat, fish, eggs nnd fats are 
usually well tolerated. It is not often necessary to give large quantities of 
milk when the patient is on a full dietary. If extra food is required, the 
protein may be increased by raw meat sandwiches. Additional carbohydrates 
with small daily doses of insulin if they axe not well tolerated are often 
helpful. 

In all cases in which there is expectoration the patient should be clean- 
shaven. Great care must be taken in the disposal of sputum to ensure that 
it does not become dry, and that flies do not have access to it. All patients 
who are up should carry special sputum flasks, while those who arc in bed 
should have sputum cups suitably covered and containing disinfectant. The 
sputum should bo burnt, or, if this is impossible, it should be emptied into the 
water-closet after disinfection with carbolic acid or other simple or cheap 
disinfectant. 

Smoking is best avoided in cueca of active disease or laryngeal tuberculosis, 
and in no instance should inhaling be allowed. Woollen under-garments 
should be worn ; but all excess of clothing is harmful. Sun-bathing an “ 
injudicious uncontrolled sun exposure are dengerous and often activate 
quiescent lesion3. Patients should bo strongly warned of this danger. 

4. Climatic Treatment. — This is undoubtedly of value in carefully 
selected cases. The climatic resorts fall into three groups — mountain, 
marine and inland. 

The mountain resorts . — In Europe the most suitable places are found tn 
Switzerland. Among these are St, Moritz (C090 feet), Arosa (6000 feet), 
Davos (0150 feet), .Montana (5000 feet) and Loysin (1690 feet). In America 
the most celebrated resorts are in the Rocky .Mountains at Colorado Springs 
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'5000 feet) and Denver (5000 feet), or in the Andes or Adirondack Mountains. 
The advantages of high altitudes consist in the stillness, purity and rare- 
faofci on of the air, and the greater diathermancy of the atmosphere to the sun’s 
rays. Metabolism and the general circulation are thereby increased. 

High altitudes are suitable for early cases which are afebrile, or for quiescent 
oases of more advanced type. Contra-indications are recent haemoptysis, 
active disease with fever, extensive fibrotic lesions and complications such as 
emphysema, asthma, cardio-vascular lesions or nephritis. 

Marine and coast resorts . — Among the important coast resorts in the British 
Isles are Hastings, Bournemouth, the Isle of Wight, Torquay,. Falmouth, 
Llandudno, Penmaemnawr, Scarborough, Mundesley and the various seaside 
towns in Thanet. Farther afield are the French and Italian Riviera, Madeira, 
the Canary Isles, Morocco, Algiers and Egypt. The climate tends to be warm, 
moist and equable, and the amount of ozone is probably increased. Theee 
resorts are especially suitable for cases of more advanced and active disease, 
and for those complicated by haemoptysis, bronchitis, emphysema and 
laryngitis. Residence by the sea actually at sea-level is undesirable. 

Inland resorts . — These are to be found on the English and Scottish moor- 
lands. The climate of California, the South African veldt, and parts of 
Australia and New Zealand are admirably suited to this disease, especially 
for arrested or early uncomplicated cases ; but the laws against the admission 
of tnberculous patients are strictly enforced at all of them. 

Sea voyages . — Theee are contra-indicated for all except completely arrested 
cases owing to the lack of fresh air in cabins, the possibility of sea-sickness, 
and the difficulty of obtaining suitable treatment if the disease advances. 

5. Graduated Rest and Exercise. — Treatment in bed is necessary so 
long as there is fever, and if the raised temperature is persistent “ absolute 
rest ” should be enforced. This consists in keeping the patient recumbent in 
bed, sufficiently well covered to prevent any muscular contraction from chill, 
while feeding and washing are attended to by the nurse, and the use of the 
bed-pan and slipper for evacuations is insisted upon. When the temperature 
becomes normal the patient is allowed up for varying periods, commencing 
with 1 hour daily, and increasing slowly to 6 or 8. If still apyrexial, 
walking exercise of 1 or 2 miles or more daily can be allowed. 

The system of “ graduated exercise ” which Paterson instituted at the 
Frimley Sanatorium has proved of great value. There are six grades, the 
first and lightest consisting of walking up a slope carrying a light weight such 
as a basket of earth, while the sixth and heaviest involves hard manual labour 
with a pickaxe or shovel for 6 hours daily. This system is based on the 
principle that muscular exercise leads to the discharge of tubercle toxins 
from the pulmonary focus, and by liberating these in gradually increasing 
doses, a condition of active immunity is induced. A careful watch must be 
kept during this controlled process of auto-inoculation to prevent excessive 
doses of toxin being discharged, which are early indicated by rise of tempera- 
ture and of pulse-rate, headache, increased cough and expectoration, lassi- 
tude and malaise. If such occur, the patient Bhould be put back to bed for 
a few days, and when the condition has subsided the graduated exercise 
may be resumed at the grade which induced the over-inoculation or that 
immediately below it. 

6. Medicinal Treatment. — No specific drug has yet been discovered 
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for the treatment of tuberculosis. Amongst the medicines in most geaen! 
use are : 

(а) Cod-liter oil, — This may be administered by the mouth in doses up to 
2 ounces daily. The cod-liver oil may be of value either on account of its 
fat-soluble A and D vitamins content, or, as suggested by Rogers, it cut 
assist by dissolving the capsules of the tubercle bacilli and so facilitating 
their disintegration. Halibut-liver oil is now sometimes used instead. 

(б) Creosote. — Tlii3 may be given in doses of min. 2 to 3 three times a day 
after food, cither in combination with cod-liver oil, or in capsules. It should 
be discontinued if gastric disturbance or haemoptysis ensue. 

(c) Ibjpophosphilcs . — These are not so generally used as formerly and, 
beyond their “ tonic ” effect upon the nervous system, have no demonstrable 
influence upon the pulmonary lesion. 

(d) " Nascent ” iodine. — With the idea of liberating free iodine in tie 
tissues, potassium iodide grs. 30 is administered after breakfast in half a 
pint of water, and throughout the day 3 to 5 ounces of chlorine water are 
consumed with lemonade. This treatment is of value in certain chronic 
fibroid cases, but it often produces no appreciable results, and may came 
dyspepsia. 

(e) Arsenic . — Liquor arsenicalis min. 2 to 3 by mouth, or sodium cacodylate 
gr. i to i subcutaneously, are of value in some cases associated with anaemia. 
Neoarsphenamine, a dmini stered intravenously, is useful in chronio cases 
complicated by syphilis. 

(f) Inhalations . — Disinfectant drugs when inhaled often check cough, 
lessen expectoration and improve the general condition of the patient. Lees’s 
inhalation is of value. It consists of creosote, parts 2 ; acid, carbol., 2 ; 
liq. iodi mitis, I ; sp. aetheris, 1 ; and sp. chlorof., 2. About 6 drops an hour 
are placed upon a Burney-Yco mask, which should be worn almost con- 
tinuously throughout the day. A modification now more frequently employed 
is : menthol, *1 ; olei cinnamomi, 3 ; olei limonis, d ; creosote, 10 ; olei 
pini, 10 ; sp. chlorof., 10. 

(g) Calcium is often given by the mouth in the form of colloidal calcium 
in doses of 60 minims three times a day ; or intramuscularly, a3 calcium 
gluconate, 5 c.c. of a 10 per cent, solution once or twice a week. Parathyroid 
extract is sometimes administered at the same time. 

(A) There has been a revival of interest in preparations of gold in the 
treatment of this disease, notably by Mollgaard, who uses sodium aurothio* 
sulphate, to which the name of sanocrysin has been applied. It is now admini- 
stered in smaller doses than when it was first introduced. The initial dose is 
usually 0 01 g. dissolved in sterile saline solution and injected intravenously. 
The second dose is given 5 days later, and is as a rule 0-025 g. If no reaction 
occur, the dose is increased to 0-1 g., and usually later to 0-25 g., the interval 
being extended to a week. The total amount given in a course is usually 
3 g., or sometimes up to 5. The course may have to be interrupted owing to 
reactions, chiefly fever, albuminuria, stomatitis, diarrhoea, peripheral neuritis 
and skin manifestations. 

7. Specific Measures. — (a) Active immunisation. — Tuberculin and 
tubercle-vaccines. 

The tuberculin treatment has not fulfilled the high hopes held out on its 
introduction by Koch. There are now numerous forms of tuberculin avail- 
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able, indicated by certain letters, and falling into three groups. (1) Those 
containing the exo-toxins only. These include Koch’s old tuberculin T., 
O.T., and T.OJL, Denys’ bouillon filtre (B.P.) and albumose-free tuberculin, 
T.A.P. (2) Those containing the endo-toxins chiefly, such as Koch’s “ new ” 
tuberculin, T.R. {3} Mixtures of endo- and exo-toxins, the most important 
of which are Koch’s bacillary emulsion, B.E., the sensitised bacillary emulsion, 
S.B.E, and Beraneck’s tuberculin, T.Bk. 

The Therapeutic Substances Act, 1925, restricts the term “ tuberculin ” 
to the first of these groups, and recommends the name “ tubercle vaccine ” 
for any substance obtained directly from the bacterial bodies. 

Tuberculins and tubercle-vaccines may be prepared from human or bovine 
bacilli ; if from the latter the letter P. (perlsucht) placed before the. letters 
indicating the variety of tuberculin, signifies its origin, e.g. P.T. In administra- 
tion, some aim at producing reactions and establishing tuberculin tolerance 
by giving large doses at fairly frequent intervals ; others believe in minute 
doses at longer periods, the chief object being to avoid the production of any 
reaction. The actual doses are either measured in milligrammes of dried 
tubercle bacilli, or in cubic centimetres or cubic millimetres of the fluid 
tuberculin. The usual method is to measure the doses in cubic centimetres or 
fractions thereof, and to make the necessary dilutions in a series of bottles. 
Smaller initial doses should be used with a strong tuberculin such as the B.E. 
than with the weaker ones such as the T. or T.A.P. Thus, if adopting minute 
doses, swv.tr o Ts mgrm. of B.E. would be a suitable initial dose, then for T.R. 
•nroVffu mgrm. would be used and mgrm. of T., B.F., or T.A.F. As the 
different tuberculins are supplied by the makers in varying strengths, 0-001 
cm of the original fluid i3 equivalent to the above doses. 

Those who believe in minute doses commence with 0-001 c.mm. and work 
up to 0-1 c.c., whereas others commence with 0-5 to 1 cm. and increase to 
1 c.c. The tuberculin should bo injected subcutaneously, and a careful 
observation kept for local, focal and general reactions. Tuberculin, if used 
injudiciously, can be productive of harm. At Midhurst Sanatorium it was 
tried for some years, and no better ultimate results were obtained than in 
the “ non-tuberculin ” years. It seems wise, therefore, to use tuberculin 
only in very carefully selected cases, thus T.R. does at times appear beneficial 
in chronic tuberculosis, promoting the formation of fibrous tissue and leading 
to the disappearance of tubercle bacilli from the sputum. 

Various attempts have been made to remove as fax as possible the fatty 
and waxy constituents from the tubercle bacilli before preparing a vaccine 
from it. Much and his collaborators have employed partial antigens or 
partigens derived from tubercle bacilli, singly or in varying combinations. 
Some good results are on record from both of these methods, but on the 
whole their use has so far been disappointing. 

Graaset has recently recorded success with a preparation described as 
“ tubercle endotoxoid,” which he claims is freed from the toxic factor in 
ordinary tuberculins. 

(b) Passive immunisation. — The various serums such as those prepared 
by Marmorek and Maragiiano have not proved successful, and this applies to 
the “ contra-toxin ” of Mehnarto and the “ I.K.” (immune bodies) of Spenglex. 

8. Opeeatxvb Tbeatment. — (a) Artificial 'pneumothorax. — This mode of 
treatment is now becoming more generally adopted in selected cases. It 
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is increasingly employed in cases of early disease, where thorc are indication 
of incipient softening or of recent cavitation. In early cases without softenicj 
it is not as a rule used, unless there are indications of rapid spread or of pleuiil 
involvement when it is wise to start before adhesions have formed. In 
extensive bilateral disease it may bo dangerous. If old and dense pleural 
adhesions arc present, it is impracticable. If there is much eraphysenu 
or cardiac embarrassment, it involves risk. It is also of value in certain 
cases of repeated severe haemoptysis. Tuberculous laryngitis or enteritis 
are not contra-indications, providing that other conditions arc suitable. 
Sterile air is introduced into tho pleural cavity, and the lung allowed to 
collapse. The method of induction of artificial pneumothorax is as follows: 

A preliminary subcutaneous injection of ^ grain of papaveretum (omnopoo) 
is given half an hour before the start. The patient lies on the sound side 
with the head low and supported on a pillow. A second pillow is placed 
under the chest to expand the intercostal spaces. The skin and the tissues 
down to the pleura are anaesthetised with 2 per cent, procaine hydrochloride 
solution after tho application of iodine. Tho site usually chosen is in the 
sixth intercostal space in the mid-axillary region. A special pneumothorax 
needle, attached by a rubber tube to the pneumothorax apparatus, which 
is carefully examined to see that it is in proper working order, is then pushed 
through the intercostal space until the pleural cavity is reached. The 
apparatus is then adjusted so that the intrapleural pressure can be observed. 
No air should be introduced until the manometer shows a normal negative 
pressure range with inspiration, of 5 to 10 or more cm. of water. This is 
tho test of entry into the pleural space, and when this is established 200 to 
300 c.c. of sterile air may be allowed to enter the -pleural cavity. Tho final 
pressures are then recorded and the needle is withdrawn. A refill is given 
next day and another after two more days, the quantities of air introduced 
being determined by the final pressures, which should be kept slightly nega- 
tive. Subsequent refills are gradually spaced out to a week, then ten daj’3 
and later to two, three and four weeks’ intervals. The usual custom now 
is to maintain tho collapse for three years or longer. If the condition of 
the natient is satisfactory, rc-expansion may then be permitted cautiously. 
It snould be remembered that after expansion pleural adhesion almost 
invariably occura and the treatment by artificial pneumothorax cannot 
be repeated. In some cases of bilateral disease, which is active but not 
very extensive in either lung, a cautious use of bilateral artificial pneumo- 
thorax has proved practicable and helpful, but very great care is necessary 
in adjusting the pressures. 

There am certain dangers in the procedure. These ore now rare, and they 
can usually bo prevented by careful attention to tho technique. Death 
has occurred from pleural shock when the needle has reached the pleura 
and before any air h«3 been introduced. Adequate anesthesia of the pleura 
is the only known method of eliminating or minimising this risk. If the 
lung Is adherent to the chest-wall, owing to pleural adhesions, or if the needle 
is pushed in too far, it may be inserted into the lung or into a pulmonary 
cavity ; the manometer will then show a swing above and below the zero 
lino instead of entirely below it. Under these circumstances, no air should bo 
allowed to enter. Tho needle may be inserted into a blood vessel. In this 
caso tho manometer pressure will rise above zero, and blood may appear in 
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the glass section inserted in tlie rubber tube leading from the manometer 
to the needle. The needle should be ’withdrawn immediately, lest air should 
enter the vessel. 

If the pleura is found to be adherent at the site of the first puncture, 
another attempt may he made elsewhere, e.g. just below the inferior angle 
of the scapula. This spot may be selected for the initial puncture in left- 
sided cases where there is marked cardiao displacement. In cases in which 
localised band or cord adhesions prevent adequate collapse, it is often possible 
to cut them by electroeautery or diathermy through an operating thoraco- 
scope, thus ensuring completely effective collapse. This is called internal 
pneumolysis. 

Pneumoperitoneum . — Air introduced into the peritoneal cavity raises the 
diaphragm and produces partial collapse of the bases of the lungs. As in an 
artificial pneumothorax, the injections of air must be repeated at intervals 
to compensate for absorption. In order to achieve the best results, the 
diaphragm on the affected side should be paralysed by crushing or evulsion 
of the phrenic nerve. In a favourable case, a pneumoperitoneum will raise 
the diaphragm by several inches, and thi3, together with the abolition of the 
diaphragmatic movement, relaxes and rests the lower part of the lung. The 
operation is indicated in cases of cavitating tuberculous lesions in the lower 
lobe when an artificial pneumothorax has failed. It is particularly successful 
in the treatment of cavities in the apex of the lower lobe (dorsal segment). 

(6) Oleothorax . — Sterilised olive oil or liquid paraffin with a varying 
percentage of gomenol is sometimes used to maintain the collapse started by 
artificial pneumothorax. Paraffin is used when the mediastinum i3 unduly 
mobile, since it tends to thicken the pleura. The oil or paraffin is introduced 
by means of a Dieulafoy syringe, and air is withdrawn at the same time by a 
reversed artificial pneumothorax apparatus. Whichever is used, it is im- 
portant to test the sensitiveness of the pleura by small injections of 2 to 5 c.c. 
to start with. In later injections the amount' introduced may be gradually 
increased to 200 c.c. or more. Oleothorax is now for the most part restricted 
to cases of therapeutic pneumothorax tending to obliterate from spreading 
adhesion, and those with mobile mediastinum. 

(c) Evulsion or crushing of the phrenic nerve . — Tips is now often performed 
in order to produce basal collapse, but it helps to produce relaxation at the 
apex and may aid in the contraction and closure of a cavity. Division 
alone is not sufficient ; it is desirable to remove as long a stretch of the nerve 
as possible. In recent years temporary paralysis has been induced by 
crushing the nerve, the effects lasting about 6 months. This is often carried 
out instead of evulsion, since it does not prejudice further surgical treatment 
subsequently. 

(d) Thoracoplasty . — If owing to adhesions it is impossible to collapse 
the lung temporarily by an artificial pneumothorax, permanent collapse by 
thoracoplasty may be considered. In the Sauerbmch operation, the posterior 
3 or 4 inches of the ribs from the first downwards are removed, even to the 
tenth or eleventh, the lower level being determined by the extent of the comr 
pression of the lung it is desired to produce and therefore by the amount and 
situation of the diseased area. Tins operation is now performed in two or 
three stages, and generally under local anaesthesia. Good lateral collapse is 
usually obtained by this operation, but antero-posterior compression is less 
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complete. Semb’s operation is more satisfactory and is now more frequeatlv 
employed. The first, second and third ribs are completely removed and 
fascial supports of the apes of the lung are divided, which is thus allowed to 
sink down, producing a concentric collapse. The second and if necessary a 
third stage are similar to those in the Sauerbruch operation. 

(e) Apicolysis {extrapleural pneumolysis ). — Successful local collapse can 
sometimes bo attained by introducing some extraneous material like paraffin 
between the chest wall and the parietal pleura over a local area of disease, 
or a cavity which is not too near the pleura. Unfortunately in some cases 
progressive changes may occur behind the plug and it may eventually be 
necessary to remove this and proceed to the thoracoplasty. 

{/) Extrapleural pneumothorax . — In some cases where artificial pneumo- 
thorax fails owing to extensive apical adhesions, an extrapleural pneumo- 
thorax may bo induced. A portion of the fourth rib is removed near the spine 
and the parietal pleura with the adherent lung is stripped away from the 
chest wall through the endothoracic fascia. The separation is carried down 
to the hilum on the mediastinal aspect, to the eighth rib posteriorly and to the 
fourth costal cartilage in front. The wound is then carefully closed and 
sutured. The extrapleural space thus produced is maintained by repeated 
refills of air, at first very frequent, subsequently at longer intervals. After 
about a month high positive pressures up to +18 and +24 must be main- 
tained, otherwise the space obliterates. This procedure, though sometimes 
successful, seems less generally satisfactory than apical thoracoplasty. On 
the other hand it involves less shock than the operation of thoracoplasty, 
and is therefore practicable in some cases where thoracoplasty cannot be 
considered. The existence of an intrapleural pneumothorax below where it 
is necessary to keep the lower lobe under control doc3 not contra-indicate it. 

{</) Closed suction drainage of cavities . — Large distension cavities can 
sometimes be successfully closed by the Monaldi method. The pleura oyer 
the cavity, if not already adherent, must be treated with some sclerosing 
substance such as 0-5 per cent, iodine in talc powder or 10 per cent, silver 
nitrate solution. Subsequently a fine barium impregnated rubber tube is 
introduced through the chest wall into the cavity, by means of a cannula. 
Continuous suction is applied to the peripheral end of the tube by an electric 
motor. In favourable cases the sputum diminishes and becomes free from 
cubcrcle bacilli, and the general symptoms improve. A limited thoracoplastic 
operation may be required to complete the closure of the cavity or to render 
its closure permanent. By this means cases originally unsuitable for thoraco- 
plasty owing to the size of the cavity, may be rendered suitable for the 
operation, and in other cases a limited thoracoplasty may suffice instead of 
an extensive three-stage operation. 

9. Symptomatic Treatment.—' When cough is ineffective it may l* 
relioved by a sedative lozenge or linctus containing diamorphine or codeine, 
or by tho well-known liquorice lozenge. If there is difficulty in bringing up 
tho sputum, a simple saline mixture i 3 of value, such as sodii bicarb, grs. 19, 
sodii chlorid. grs. 3, sp. chlorof. min. 10, and aq. ancthi dost, ad fl. oz. 1. 

Pain in the chest is usually alleviated by local application of pigmentum 
iodi, liniments, mustard leaves or other counter-irritants. 

Night sweats . — The windows should be widely opened at night. A pill 
containing zinc. oxid. gra. 3 and ext. bclladonn. eicc. gr. { is often of value. 
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Picrotoxin, agaricin and strychnine have also been used. A rush mattress 
as used in the tropics has been recommended. 

Fever . — Rest in bed up to the extent of “ absolute rest " is the best 
means of lowering the temperature. Antipyretic drugs have no effect upon 
the course of the disease, but may alleviate malaise. Amongst these may 
be mentioned aspirin and cryogenin. 

Slight haemoptysis, in which the sputum is only streaked, calls for 
no special treatment. Moderate haemoptysis, with expectoration of 3 or 
4 ounces of blood, requires more active measures. The patient should 
be put to bed, a saline aperient administered, and if there is anxiety or 
alarm a sedative drug should be given, such as heroin or morphine. In 
profuse or persistent hcemoptysis the patient should be confined strictly 
to bed, and if it is known from which side the bleeding has occurred, it is 
best to lie on this side. If the cough is troublesome, or if the patient is 
alarmed, morphine gr. ^ to J, or diamorphine hydrochloride gr. to T V 
should be injected subcutaneously. The food is best given cold, and may 
be iced ; no alcohol must be taken. A course of calcium lactate grs. 10, t.d.s., 
may be commenced ; but its action is somewhat uncertain. If the bleeding 
persists, various other remedies should be tried, these include the inhalation 
of amyl nitrite, or the injection of hcemoplastin, coagulen ciba, horse serum, 
or emetine hydrochloride subcutaneously. Congo red, given intravenously, 
has proved of value in some cases. Ergot and adrenalme are both contra- 
indicated. If the haemorrhage is still unchecked, or is frequently repeated, the 
advisability of establishing an artificial pneumothorax must be considered. 

Gaslro-intestinal sytnploms . — Anorexia or dyspepsia can often be relieved 
by changes in diet, or by the administration of suitable drugs. Alkalis 
and gentian are especially valuable, and when hypochlorhydria is present, 
dilute hydrochloric acid (min. 10-30) should be given well diluted after 
meals. Digestive ferments, such as taka-diastase or papain, may be required 
at times. Ail tendency to constipation should be checked by laxatives, and 
if diarrhoea develops, avoidance of diet leaving bulky or irritating residues 
should first be tried, before administering drugs containing lead, opium, 
bismuth or tannic acid. 

Insomnia is often a troublesome symptom, and every endeavour should 
be made to obtain a good night's rest by administration of mild hypnotics, 
and by relieving distressing cough and pain. 

The treatment of the complications of pulmonary tuberculosis is de- 
scribed under their respective headings. The after-care of patients dis- 
charged from sanatoria is an important subject, to which considerable 
attention is being devoted, and involves a consideration of the advisability 
of establishing training centres or industrial colonies for consumptives. 
These are proving of very great value. 


THE PULMONARY MYCOSES (PNEUMONOMYCOSES) 

A number of fungi produce pulmonary lesions. Considerable confusion 
exists in regard to their nomenclatures, and at the present time it is difficult 
to give accurate accounts of them. The pulmonary mycoses have one 
feature in common, in that they produce chronic pulmonary lesions 



1236 DISEASES OF THE RESPIRATORY SYSTEM 

practically indistinguishable clinically from those of the chronic formB of 
pulmonary tuberculosis. 

Among the varieties of mycotic infection at present separated clinically 
may bo mentioned — Actinomycosis ; Sporotrichosis (see p. 201) ; Aspergil- 
losis ; Blastomycosis (see p. 203) ; Coccidioidosis (see p. 204) ; Torulosis 
(see p. 205) ; and Moniliasis (see p. 205). 


Pulmonary Actinomycosis 

Aitiology. — The general characters of the streptothrix group of organisms 
are described in the section on Actinomycosis (see p. 19S). A large proportion 
of cases show the first lesions in the head and neck regions, but primary 
pulmonary cases occur, and are probably more frequent than is generally 
recognised. 

Pathology. — In the primary pulmonary cases the distribution of the 
lesions is at first very similar to that of tuberculosis, and the disease may 
extend in an identical manner. In the forms due to spread from other organs 
such as the liver, the base of the lung may be first involved, while in cases 
extending down from the neck the path of the infection is apparent. 

Owing to the tendency of the lesions to spread by contiguity, subcutaneous 
abscesses may form and simulate caries of the ribs. Pleural adhesion is 
the rule, but occasionally empyema results. When a subcutaneous abscess 
ruptures or is opened, the characteristic “ sulphur granules ” may be found, 
although this is not invariable. The skin around the Binuses which resuh 
is often puckered in a somewhat characteristic fashion. 

Symptoms. — These are in general identical with those of the chronic 
forms of pulmonary tuberculosis, such as cough, expectoration, which may be 
offensive, dyspnoea, fever and night sweats. X ' 

Complications and Sequelae. — These are usually duetto the other 
localisations of the organism ; but, in addition, empyema and bronchiectasis 
may be mentioned. 

Diagnosis. — This can only be established by the discovery/uud identifica- 
tion of the organism in the sputum and the discharge. The characteristic 
41 sulphur grains *’ arc not invariably present, and may escape notice unless 
looked for carefully. In any obscure case of pulmonary disease in which 
tubercle bacilli are not found after repeated search, the possibility of 
streptotrichosis should bo considered, and direct films should bo specially 
examined. 

Course. — This is progressive, and leads eventually to asthenia, emaciation 
and death. 

Prognosis. — This is serious, although some cases respond well to treat- 
ment. 

Treatment. — (See p. 200). Surgical treatment of local abscesses or of 
empyema may be required. External application of a radium pack is some- 
times useful. 


Pulmonary Asperqillosis 

^Etiology. — Infection of the bronchi and lungs sometimes occurs by 
the Aspergillus fumigalus, more rarely by the A. nidulans. The dLea;S 
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SYPHILIS OF THE LUNGS 

has been most frequently observed in France. It occurs among pigeon 
breeders and hair sorters and combers. The former acquire the disease 
from the process of artificial feeding, from grains in the mouth to the beak 
of the bird ; the latter from the use of rye flour in cleaning the hair. Millers 
and farm labourers have also been the subjects of the disease. 

Pathology. — The fungus induces nodular formations in the lung 
tissue somewhat resembling aggregated tubercles. Bronchitis, patchy 
lobular consolidation and fibrosis result. Emphysema, bronchiectasis and 
cavity formation may follow. A secondary aspergillosis may occur in 
chronic cases of bronchitis or lung disease, but is of little clinical 
importance. 

Symptoms. — Primary aspergillosis produces symptoms similar to those 
of bronchitis, broncho-pneumonia or pulmonary tuberculosis, according 
to the localisation and degree of the lesions. The sputum may he blood- 
stained, or definite haemoptysis may occur. There is generally wasting with 
irregular fever. 

Diagnosis. — The condition has to be differentiated from pulmonary 
tuberculosis, and from other varieties of pneumonomycosis. This depends 
upon the recognition of the fungus by microscopical and cultural examination 
of the sputum. 

Course. — Acute broncho-pneumonic forms may be fatal in a few weeks 
or months. The chronic lesions may extend to yeara, and arrest with 
fibrosis is not uncommon. 

Treatment. — This consists in avoiding further infection, and giving large 
doses of potassium iodide as in streptotrichosis. Open-air measures and 
general tonic treatment are also to he recommended. 

Other Mvcotiq Infections 

Fungi of the genera Blastomyces ( Oidium , Cocddioides ) and Sforotrichum 
are well known to produce cutaneous affections simulating chronic gummatous 
or tuberculous lesions. They may also give rise to pulmonary disease pro- 
ducing symptoms like those of tuberculosis. 

Castellani has described various broncho-pulmonary conditions due to 
species of the genus Monilia, including the “ tea-tasters’ cough ” and ** tea- 
factory cough.” Another fungus, Mucor mucedo, has been found in the 
sputum, and is regarded as pathogenic to man. 

A ll these moulds produce bronchitic symptoms and mild infections, 
while more severe forms simulate pulmonary tuberculosis. The diagnosis 
in each case depends upon the recognition of the fungus, and the treatment 
recommended is large doses of potassium iodide. 


SYPHILIS OF THE LUNGS 

^Etiology. — Clinically recognisable pulmonary syphilis is a rarity ; but 
syphilitic lesions occur in the lungs in both the congenital and acquired forms 
of the disease. 

Pathology. — Even post mortem it is often difficult to establish the 
syphilitic nature of the pulmonary lesions found in cases of syphilis, owing 
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to the fact that they tend to the formation of Bears presenting no char- 
acteristic features. 

Congenital syphilis .— The essential changes are— (1) Round-celled in- 
filtration with eventual fibrosis, starting round the bronchi and spreading 
to the inter-alveolar framework ; (2) periarteritis of the smaller arteries ; and 
(3) desquamation and degeneration of the epithelium of the alveoli and 
bronchi. Gummata may be present, but are rare. Spirochsetes can be 
demonstrated in the lesions by Levaditi’s method. The microscopic appear- 
ances comprise the “ white pneumonia ” of Virchow and an interstitial 
pneumonia, which is commoner, although both conditions are frequently 
associated. White pneumonia is found in premature or still-born infants, 
and in those dying soon after birth. The condition may be widespread or 
localised. The affected areas are firm, consolidated, smooth and greyish- 
white in colour. There are no interstitial changes, and the consolidation is 
due to the filling of the alveoli with desquamated, degenerating epithelial 
cells. 

In the commoner interstitial form the lung is firmer, harder and darker 
grey in colour, and the connective tissue is mainly involved. To this con- 
dition the term “ pancreatisation of the lung " has been applied by Rogers. 

Acquired syphilis . — Syphilitic lesions of the bronchi have already been 
described in the section on diseases of the bronchi. Gummata may occur in or 
around the intra-pulmonary bronchi or in the lung tissue. They may be 
single or multiple, and vary in size from that of miliary granules to a hen's 
egg. They are said to be more common in the deeper parts of the lung near 
the roots and in the lower lobe. They undergo changes similar to those 
occurring in gummata elsewhere, but tend more to fibrosis and contrac- 
tion than to Boftening. Owing to these secondary changes, the following 
conditions may result : broncho-pneumonic processes, widespread fibrosis and 
contraction with pleural adhesion, bronchiectasis and occasionally excavation. 

Symptoms.— Small gummata may be latent and give rise to no 
symptoms or signs. When fibrosis occurs, they are similar to those of pul- 
monary fibrosis from other causes. It is generally recognised that in rare 
cases a destructive process occurs, formerly called “ syphilitic phthisis,” 
and almost exactly similar in its clinical manifestations to those of caseous 
or fibro-caseous tuberculosis. I 

Complications and Sequels. — Syphilitic lesions in the larynx, trachea 
or bronchi may complicate the course. Bronchiectasis has already .been 
mentioned, and tuberculosis muy occur as a complication. 

Diagnosis. — This is often difficult and sometimes inconclusive. Obscure 
pulmonary signs in a syphilitic subject should arouse suspicion. The Wasser- 
mann reaction should be determined, and other indications of syphilis looked 
for in all fibrosing and destructive lung conditions when no tubercle bacilli 
are found in the sputum. The difficulty of diagnosis is increased by the 
association of Byphilis and tuberculosis mentioned above. 

Course and Prognosis. — Where the lesions are localised and can be 
recognised early, the course is favourable if anti- syphilitic treatment is 
applied. Where fibrotic changes occur, leading to bronchiectasis, the 
course is less favourable, and in the destructixe form it is serious. An 
inter-current tuberculous infection increases tbe gravity of pulmonary 
syphilis. 
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Treatment. — "When a diagnosis of pulmonary syphilis has been estab- 
lished, vigorous anti-syphilitic treatment should be carried out. Its 
beneficial effect is undoubtedly promoted by open-air treatment. In caBes 
where tuberculosis coexists with syphilis, anti-syphilitic treatment is strongly 
recommended, especially by French physicians. 


NEW-GROWTHS IN THE LUNGS 

Roth simple and malignant tumouiB may occur in the lungs, the Utter 
being the more common. 

jEtxology. — Malignant tumours occur more frequently in the male sex 
in the ratio of five to one ; carcinoma is rare before the age of 40, but sarcoma 
may develop in earlier years. Simple tumours may arise at any age, but 
are found chiefly in adult life. The exciting cause is unknown. In some 
cases of malignant growth there is a history of thoracic trauma or disease. 

Pathology. — Simple tumours found in the lungs usually arise in the 
bronchial mucous glands or in the bronchi. They include adenoma, fibroma, 
lipoma and chondroma (see p. 1160). 

Malignant tumours may be primary or secondary. The primary growths 
are carcinoma, sarcoma or endothelioma. It is probable that all varieties of 
bronchial carcinoma arise in the basal cells of the bronchial mucous mem- 
brane. Certain types are described, the Bquamous-celled carcinoma, the 
adeno- or columnar-celled carcinoma, and the oat-celled tumour. The 
squamous-celled carcinomata form a clearly differentiated group, in which 
may be included columnar-celled growths with duct and acinar formation ; 
the remainder are sometimes known as undifferentiated tumours, consisting 
of more primitive types of cells. Round-celled and spindle-celled sarcomata 
growing from the pulmonary connective tissue are met with, while endo- 
theliomata are usually derived from the endothelium of blood vessels and 
lymphatics, or from the pleura. A primary carcinoma of the breast, oeso- 
phagus or mediastinum may directly invade the lungs. Secondary carcinoma 
may have its primary focus in the breast, stomach, intestines, liver, pancreas 
or prostate, whereas a secondary sarcoma most often results from metastasis 
of a primary bony growth. Chorion-epithelioma and hypernephroma also 
give rise to secondary deposits in the lungs. 

Primary malignant tumours are unilateral ; but secondary growths 
are often multiple and diffuse. Dissemination in the lungs may occur by 
spread along the bronchi or vessels, and a condition of miliary carcino- 
matosis is at times produced. The pleura is often affected by direct 
extension. Infiltration of, or pressure upon, the mediastinal structures 
frequently occurs. 

Symptoms.— Simple tumours except adenomata are pathological curiosi- 
ties and, as a rule, only produce symptoms when they cause obstruction of a 
bronchus or press on mediastinal structures (see pp. 1079 and 1300, 1301). 

The early symptoms of malignant growths are slight, and consist of 
malaise with, perhaps, cough and expectoration. Later, when the growth 
becomes more extensive and exerts pressure on, or involves the larger 
bronchi, mediastinum or pleura, they are more noticeable. Pain, dyspnoea 
and loss of weight with cachexia usually develop, and the cough and ex- 
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pectoration are more marked. The latter is often of the typical “ currant 
jelly ” or “ prune juice ” appearance due to altered blood. Microscopic- 
ally, groups of large fatty cells, or irregular epithelial cells may be seen. 
Mahgnant cells may be found in 60 per cent, of cases by Dudgeon’s wet method. 
There are usually no definite physical signs until the tumour causes pressure 
upon the bronchi, mediastinum or deep thoracic veins or nervc3. The chest- 
wall may bulge locally, owing to the presence of a growth near the surface, or 
it may be retracted if a main bronchus is obstructed. An actual subcutaneous 
swelling caused by the tumour eroding through the chest-wall may be visible. 
Enlarged veins often run across the chest, and one or other arm may be 
swollen or oedematous if there is mediastinal obstruction. Vocal fremitus 
is often unaffected ; but is increased when the growth is near the surface, and 
diminished if pleural effusion has occurred. The percussion note over a 
moderate-sized tumour ia impaired and may be extremely dull ; more often 
the dullness is due to collapse of the lung. The breath-sounds vary with 
the size and position of the growth, and with the displacement or pressure 
effects produced. They may be weak, or loud and stridorous. The stridor 
is usually unilateral. Adventitious sounds depend upon the presence of 
complications such as bronchitis. Some degree of fever often occurs. The 
aupra-clavicular and axillary glands are not infrequently enlarged, and evi- 
dence of malignant disease may be present in other part3 of the body Buch as 
the abdomen. 

One special variety of apical carcinoma is the superior pulmonary sulcus 
or Pancoa3t tumour, which gives rise to a somewhat characteristic or sug- 
gestive clinical picture. The chief symptoms are pain in the shoulder, inner 
side of the arm and forearm together with weakness and wasting of the small 
muscles of the hand. Paralysis of the cervical sympathetic on the same side 
develops. There is usually localised dullness at the extreme apex. Radio- 
logical investigation reveals a sharply defined apical shadow with destruction 
of the posterior part of the first three ribs and sometimes localised vertebral fj 
erosion. Pancoast suggests that these tumours may arise from remnants of J 
the fifth branchial cleft. /' ! 

Complications and Sequelae. — Bronchitis is nearly always present ir 
some degree. Pulmonary collapse, fibrosis, bronchiectasis, emphysema. 
gangrene, haemoptysis, pleural effusion, abscess and empyema are sometimes\\ 
observed. The effusion is frequently bloodstained. In cases of primary i 
malignant disease of the lungs, secondary deposits may occur in other parts ! 
of the body such as glands, brain, suprarenals, heart and bones. 

Diagnosis. — This is difficult in early cases, and not easy in some • 
advanced ones. It not infrequently happens that metastase3, especially j 
in brain or bone, afford the earliest manifestations to be recognised. Diffi-J 
culties may arise in connection with pulmonary tuberculosis, fibrosis an cj 
gumma of lung, aneurysm, pericardial and pleural effusion and enlarge- 
ment of the mediastinal glands due to Hodgkin’s disease or tuberculosis. 

The whole body should be searched for evidence of malignant disease cl it- 
where. The sputum should be examined repeatedly for tubercle bacilli /mJ 
for cellular elements, and an X-ray examination made of the chest. Locajfheii 
pulmonary collapse thus demonstrated may be a very early indication. BV the 
stereoscopic method excellent evidence of pulmonary neoplasms is /often 
obtainable. Lipiodol injection and X-ray examination or tomography way 
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demonstrate the obstruction of a bronchus by the growth which often presents 
a tapering or “ rat-tail ” appearance. Bronchoscopy may also serve to 
establish the diagnosis especially in bronchial carcinoma. Temporary 
artificial pneumothorax may be helpful in diagnosis, particularly in different 
tiating simple tumours in the periphery of the lung, growths in the medias- 
tinum and in the chest-wall. 

The Pancoast tumour may give rise to special difficulty. It has to be 
differentiated from syringomyelia, cervical rib, apical pulmonary tubercu- 
losis and secondary sarcoma. 

Course. — This is progressive, the patient gradually losing strength and 
dying from cachexia or some intercurrent affection. 

Prognosis. — Apart from those cases in which early recognition may in 
suitable conditions render lobectomy or pneumonectomy, with removal of the 
growth, possible, this is hopeless, death occurring in a few weeks, or being 
delayed for two or three years. The possibility of a successful pneumonectomy 
is more favourable with differentiated than with undifferentiated types of 
growth. In the latter the growth tends to be more infiltrating and the glands 
are more likely to he involved. 

Treatment, — Simple tumours are often capable of complete removal 
with gratifying success. 

In malignant growths lobectomy or dissection pneumonectomy with com- 
plete removal of the growth is only practicable for cases recognised early in 
which there are no secondary deposits. 

Radon seeds are sometimes used; when practicable they are inserted 
into the growth through a bronchoscope. In other cases they may be intro- 
duced directly into the growth by thoracotomy. Treatment by deep X-ray 
application may be useful by diminishing local pressure and relieving symptoms 
chiefly in sarcoma or oat-celled carcinoma. Cure by these methods is 
rare. 

In cases unsuitable for lobectomy or pneumonectomy and radiation treat- 
ment this can only be palliative and symptomatic. Useless cough should be 
checked by sedative lozenges or a linctus. Dyspnoea due to pleural effusion 
may be relieved by tapping with or without air replacement ; but the fluid 
often reaccnmulates rapidly. Pain should be relieved by analgesic drugs, 
and in the later stages those containing opium or its alkaloids may be required. 


PARAGONIMIASIS 

Synonyms. — Pulmonary Pistomatosia ; Lung Pluke Disease ; Endemic 
Hemoptysis ; Parasitic Hemoptysis. 

etiology.—- (See p. 330). 

Pathology. — The flukes settle down in the lungs and form burrows, 
These burrows may coalesce and give rise to cystic swellings, varying from £ to 
1 \ inches in diameter. These in turn develop fibrous sheaths and may give 
rise to abscess formation or pleurisy. The adult fluke is hermaphrodite, and 
lays numerous eggs which measure 100 x 70 /*, These are coughed up in the - 
sputum, and are easily recognisable owing to their large size. The adult 
parasites are also occasionally found in the brain, liver, lymph glands and 
peritoneal cavity. 
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Symptoms and Complications. — The onset of symptoms, after in- 
fection has taken place, is insidious, with cough and expectoration. The 
latter is very constantly blood-stained, and there may be profuse haemoptysis. 
Secondary pleurisy occurs when the cysts reach the surface of the lungs, 
causing pain. Examination may reveal no abnormal signs, at most there 
are a few scattered rales, together with signs of dry pleurisy at one point. 
Later in the disease the characteristic signs of the various complications 
may appear. 

For general, abdominal and cerebral symptoms and complications, see 
pp. 330, 331. 

Diagnosis. — Distinction from other forms of haemoptysis is accomplished 
by discovering the ova in the sputum. To facilitate the examination a little 
0*1 per cent, sulphuric acid should be added to it. 

Course. — Tins is chronic : the disease often persists for years, without 
giving rise to any acute disturbance apart from periodic haemoptysis. 

Prognosis. — The immediate prognosis is good, the ultimate unfavourable, 
as there is considerable difficulty in eliminating the parasites, and permanent 
damage is wrought in the lungs. 

Treatment. — Prophylaxis is important where the disease is endemic. 
No bathing should be allowed in infected rivers, and all water used for drink- 
ing or washing should be boiled or filtered. Crabs should not be eaten. 
When the disease has developed the patient should move from the infected 
area. Potassium iodide (grs. 10-20, t.d.8.) is recommended, but other treat- 
ment is symptomatic. 


CONGENITAL CYSTIC DISEASE OF THE LUNG 

^Etiology. — Congenital cysts of the lung may be met with in infants, 
children or adults. There is no infective or parasitic cause, and a3 in some 
instances cysts have been found in the foetus they are considered to be due 
to developmental errors. 

Pathology. — The following varietes are described : 1. The large balloon 
cyst. This may completely compress a lung in an infant or young child. 
2. The solitary cyst. This may occupy half the lung-field. 3. Multiple 
medium-sized cysts, often situated near the root of a lung. 4. Multiple small 
cyst3. These cause a honeycomb appearance of the lung resembling bronchiec- 
tasis. 

It is probable that in all cases the cysts are of bronchial origin. The 
lining membrane of the cyst is uniform, the cells having the characters of 
bronchial epithelium. Microscopically, the irregular distribution of the 
cartilage, muscle, clastic tissue and mucous glands in the supporting tissues 
differentiates congenital cysts from bronchiectatic cavities. The cysts may 
contain air only, or the contents may be watery, mucoid, or purulent if they 
become infected. 

Symptoms. — These vary with the variety of cyst present. The large 
balloon cyst, met with in infants or young children, may result in severe 
respiratory and cardiac distress. In such cases there is cyanosis, dyspnoea 
and displacement of the trachea, mediastinum and heart to the opposite 
side of the chest. The percussion note over the cyst is hyper-resonant and 
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the fyreath-sounds are absent. Solitary cysts often give rise to no symptoms 
and are only discovered on routine X-ray examination. When infected the 
clinical features may resemble those of lung abscess or bronchiectasis. With 
multiple medium-sized or small cysts no symptoms usually appear until 
infection occurs, though hsemoptysis may occur early. When infected, 
toxsemic symptoms develop, such as loss of weight, irregular fever, cough 
and expectoration which is sometimes offensive. Clubbing of the fingers 
may then soon be noted. On examination scattered areas of slight dullness, 
and weak air entry with a few persistent rales may be detected. 

Course, Complications and Sequela. — The onset of complications 
usually leads to the development of symptoms which call for investigation. 
Thus spontaneous pneumothorax may result from rupture of a cyst. In 
other cases suppuration occurs in the cyst with the formation of lung abscess, 
bronchiectasis or empyema. Cerebral abscess may be a late sequel. 

Diagnosis. — This is suggested by X-ray and by lipiodol or neo-hydriol 
examinations and possibly tomography. If the space in the cyst is free from 
fluid the X-ray appearances must be differentiated from those of pneumo- 
thorax, an emphysematous bulla, a thin-walled tuberculous cavity or, in 
some cases, a diaphragmatic hernia. If the cyst contains fluid, further 
investigations are required to exclude the presence of such conditions as 
lung abscess, encysted pleural effusion or empyema, hydatid cyst, dermoid 
cyst or a blood cyst. A definite diagnosis can sometimes only be made after 
operation by microscopical examination of a portion of the cyst. 

Prognosis. — This varies with the type of cyst present, the development 
of complications, and the treatment adopted. In many cases the prognosis 
is good, apart from rupture or infection. In the large balloon cyst there is 
risk of sudden death during an attack of distension. 

Treatment. — The large balloon cysts which are causing respiratory and 
cardiac embarrassment call for immediate treatment by the insertion of a 
needle. Subsequently the only hope of recovery lies in pneumonectomy. 

When the cysts are infected, treatment by postural drainage should first 
be adopted. Failure usually follows attempts at surgical drainage or collapse 
operations. If the cysts arc unilateral and infected, the only hope of cure lies 
in radical removal of the portion of lung involved, either by lobectomy or 
by pneumonectomy ; and so in bilateral cases it necessarily follows that no 
radical cure is possible. 


HYDATID DISEASE OE THE LUNG 

Hydatid cysts may develop in the lung in patients infected by the ova of 
.the Taenia echinococcus. 

./Etiology. — Man is the intermediate host of this parasite, and becomes 
infected directly or indirectly from the dog. The modes of infection and the 
life-history of the parasite are elsewhere considered (p. 338). Males are more 
often affected, and the condition is commoner among the poor than the 
well-to-do. It is rarely seen in this country except in patients from abroad, 
especially from Australia. 

Pathology. — Hydatid cysts have been described in the lungs in from 
5-6 to 16-8 per cent, of eases of hydatid disease in different parts of the world. 
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The right long is more often the site of the disease than the left, and the cyst 
is usually basic, though it may occur in the upper parts of the lung. It is 
generally supposed that infection of the lung is usually secondary to the liver, 
the ova reaching the lung through the diaphragm ; but the occurrence of pri- 
mary lung hydatid suggests the possibility of the embryo gaining access to the 
general blood stream, and thus reaching the lung by the pulmonary artery. 
There is, as a rule, a single cyst in the lung, but multiple or multilocular cysts 
are occasionally observed. The cyst may become as large as a cricket ball, 
but usually ruptures before it reaches this size. It has the same structure as 
hydatid cysts of other organs, with ectocyst and endocyst. It may develop 
brood capsules and daughter cysts, but is often sterile in this situation. 

The reactive changes in the lungs are at first irritative and congestive, but 
eventually some fibroid changes occur, producing a more or less definite 
fibroid capsule around the ectocyst. The overlying pleura may become 
inflamed, thickened and adherent when the cyst grows near the surface. 
Rupture may occur into a bronchus, into the pleura, pericardium or peri- 
toneum, or occasionally into the aorta or pulmonary vein. Rarely the con- 
tents of a small cyst may become inspissated, thus producing spontaneous 
cure. 

Symptoms. — Until the cyst becomes large enough to cause irritation, there 
may bo no symptoms, but sooner or later cough and expectoration develop. 
The latter is generally mucoid, and frequently bloodstained. Dyspnoea 
becomes apparent and pain results if the pleura is involved. The signs may be : 
diminished vocal fremitus, localised dullness and weak or absent breath-sounds 
and voice-sounds over a limited area, generally in the lower lobe. A few rales 
may be audible round the dull area. Occasionally with a large cyst there 
may be some bulging on the affected side, and “ hydatid fremitus ” has been 
described. The heart may be displaced in rare cases. Examination by the 
X-rays generally shows a suggestive rounded shadow with very little change in 
the surrounding lung, except in chronic cases where some fibrosis may be 
observed. 

Some degree of eosinophilia is common but not invariable. "When rupture 
into a bronchus occurs, there is usually sudden copious expectoration of watery 
fluid containing booklets. Daughter cysts and parts of the ectocyst may 
bo coughed up and lead to dyspncea and even suffocation from laryngeal 
obstruction. 

After rupture, spontaneous cure may result if the ectocyst is expectorated. 
More commonly the cavity becomes infected and the symptoms and signs 
become those of chronic abscess (see p. 1198). Rupture into the pleural 
canty produces great pain, dyspnoea, cyanosis and shock, similar to the 
condition induced by pneumothorax. Rupture into the pericardium or into 
a vein is usually quickly fatal. When rupture occurs into a serous cavity, 
urticaria and severe toxic symptoms sometimes develop. 

Diagnosis. — The clinical features of pulmonary hydatid may bo suggestive 
of pulmonary tuberculosis, pleural effusion or new-growtb. Diagnosis may 
be difficult before rupture occurs ; after this the discovery of hydatid booklets 
or pieces of cyst-wall may establish the diagnosis. In suspicious cases the 
X-ray findings may be of great assistance, and confirmatory evidence may be 
obtained from cyrological and. serological examination. The former fre- 
quently shows eosinophilia, and the latter gives complement deviation when 
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a suitable antigen, such as extract of hydatid cyst-wall, is used. A precipitin 
reaction may also be obtained with the fluid from another cyst. The Casoni 
intradermal test with the appropriate antigen has established itself as having 
special diagnostic value. 

Course. — This is generally progressive, though occasionally spontaneous 
cure occurs either before or aftor rupture. More commonly the cyst causes 
increasing pressure or irritative symptoms, and eventually rupture or sup- 
puration produces acute manifestations. 

Prognosis. — The prognosis is serious owing to the risks of rupture and 
suppuration. Spontaneous cure is rare, but can occur. After rupture into 
a bronchus, recovery may ensue, but more commonly abscess formation 
results. Rupture into a serous cavity is frequently fatal. Early surgical 
treatment either before or after rupture improves the outlook. 

Treatment. — Aspiration of the oyst, either exploratory or therapeutic 
is to be avoided. If tbe cyst can be diagnosed or localised before rupture, 
the lung should be exposed by thoracotomy, the pleura Btitched together and 
the cyst incised, the endocyst removed, and the cavity drained. Suppuration 
of a pulmonary hydatid must be treated as a pulmonary abscess. 


THE PNEUMONIAS 

The term pneumonia has been somewhat loosely applied to any in- 
flammatory condition of the lung producing consolidation. When the 
consolidation affects large areas of lung uniformly it is described as lobar 
pneumonia, and when it is patchy or lobular in distribution it is called 
lobular or broncho-pneumonia. 

1. LOBAR PNEUMONIA 

Synonyms. — Croupous or Pleuro-Pneumonia. 

Definition. — This i3 an acute infectious disease characterised by an in 
flammatory lobar consolidation. 

AEtiology . — Predisposing causes . — Pneumonia may occur at any age. 
It is common in children up to tbe sixth year, the incidence being about equal 
in the two sexes. It is commonest between the ages of 15 and 40, when there 
is a preponderance in the male sex of two or three to one. It is also a fre- 
quent terminal malady in the aged of both sexes. It may be doubted 
whether race has much influence, although in America and in the Rand 
mines the incidence and mortality among the black races are both high. 
Pneumonia is met with all over the world, but it is more rife in localities 
with changeable climate and oold winds. Its seasonal incidence is well 
marked it is uncommon in the summer and autumn, and is most prevalent 
from November to March in this country. Although pneumonia is as a 
rule endemic and sporadic in its incidence, it is generally admitted that 
localised epidemics occur. Urban conditions, defective sanitation, over- 
crowding and insufficient ventilation all conduce to the incidence of pneu- 
monia. It is not uncommon to obtain a history of several previous attacks. 
Although the disease often attacks those in normal robust health, there can be 
no doubt that debilitating conditions and diseases predispose to it, among them 
being chronic nephritis, diabetes, over-fatigue, exposure and alcoholic excess. 
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Exciting causes . — The exciting cause in most cases is the presence of 
the pneumococcus of Frankel. It may be the only pathogenic organism 
found in the lung lesions and in the sputum, but not infrequently others, 
such as streptococci, staphylococci or Pfeiffer’s bacillus are also present. 
Occasionally these organisms, and others, such as Friedlander’s pneumo- 
bacillus, the Bacillus typhosus, the gonococcus and the B. pertussis, cause 
lobar consolidation ; but these conditions should be regarded as varieties 
of secondary pneumonia, and differentiated from the acute primary condition 
now under consideration. 

The pneumococcus . — The pathogenicity of the pneumococcus has been 
the subject of an interesting study by Cole, Dochez, Avery and Gillespie 
and more recently by Georgia Cooper and her co-workers. Originally three 
types were described ; Types I., II., III., which together account for more 
than 50 per cent, of all cases. The remainder were included in a group referred 
to as Group IV. This has now been separated into 29 other types, making 
32 in all, by means of serological reactions. 

The American observers have shown that 40 per cent, of contacts with 
cases of pneumonia due to types I. and II. may harbour the corresponding 
organism for an average period of 23 days, and that they may develop pneu- 
monia from it. They have further demonstrated that a convalescent patient 
may carry pathogenic pneumococci in his mouth for as long as 90 days from 
the onset of the disease. They have also found pathogenic pneumococci 
in the dust of rooms in which patients suffering from pneumonia have been 
nursed. The significance of this work is obvious. It confirms the view that 
pneumonia is an infectious disease, capable of being spread by earners, by 
the convalescent patient, and by the dust of rooms. 

Although the pneumococcus is the specific exciting cause, its activities 
are often determined by some other factor, such as chill, exposure, over- 
exertion or injury. The presumption is that these conditions lower the 
general resistance of the individual, and thus impair the defensive mechanisms. 
Post-operative pneumonia may be a further instance of this, but doubtless 
some supposed cases are in reality duo to lobar collapse. 

Pathology. — The pneumococcus is found in the pulmonary lesions and 
elsewhere when complications occur. In some patients it is found in the 
blood. These arc referred to as bacteriaamic cases and are usually more 
severe and often associated with complications. Experimental investigations 
on animals indicate that the avenue of infection to the lungs is by way of the 
trachea and bronchi, the blood infection being secondary to the pulmonary 
lesion. Four stages are commonly described in the process by which the lung 
becomes consolidated and returns to normal, namely, engorgement, red 
hepatisation, grey hepatisation and resolution. 

In the stage of engorgement the affected part of the lung is slightly 
enlarged, deep red in colour, and heavier than normal, although it still 
crepitates and floats in water. The pleura over it may be injected and 
lustreless and may even show early fibrinous exudate. On section, the 
hyperemia is obvious and there may be some oedema. On squeezing, frothy, 
bloodstained fluid exude3. Microscopically, the engorgement of the 
capillaries, the swelling and partial desquamation of the alveolar epithelium 
are the chief changes to be noted. In the stage of red hepatisation the 
affected area becomes completely consolidated, the general aspect on section 



LOBAR PNEUMONIA 


1247 


being remotely similar to liver, hence the name hepatisation. The pleura 
is now notably inflamed and may be obscured by yellow fibrinous exudate. 
The hepatised area of lung is larger and muoh heavier than normal and bears 
the impress of the ribs upon it. On section, it is seen to be red in colour, 
solid and completely airless. It does not crepitate and it sinks in water. 
The lung tissue is found to be more friable than normal. On scraping the 
cut surface, which has a granular appearance, a reddish fluid is collected, con- 
taining small fibrinous plug3, which are practically alveolar casts. Micro- 
scopically, the alveoli are occupied by a coagulated exudate rich in fibrin 
and red blood corpuscles, with scanty leucocytes and a few larger cells 
derived from the alveolar epithelium. In the stage of grey hepatisation 
the lung tissue, although still solid, airless and non-crepitant, is greyish in 
colour, softer in consistence and still more friable. The surface of the section 
is less granular, and on scraping, a pale yellowish, almost puriform fluid is 
obtained. Microscopically, the blood vessels are found to be relatively 
empty, the alveoli are now incompletely filled, the fibrin and red corpuscles 
have largely disappeared, and the alveoli are occupied by leucocytes and 
desquamated alveolar cells. In the stage of resolution, the exudate becomes 
more liquid and its cellular constituents undergo fatty degeneration. The 
liquefied exudate is largely absorbed, although expectoration may possibly 
assist in its removal. The lung returns to its normal spongy state and the 
alveolar epithelium is replaced. Some pleural thickening or adhesion may, 
however, result. In very severe and fatal cases, the stage of resolution may 
be replaced by one of purulent infiltration, in which the lung becomes paler, 
softer and in places almost diffluent. The scrapings are practically purulent. 

Although these four stages are described, it should be remembered that 
they are not sharply defined from one another, and that they only represent 
special appearances in a continuous process. Consequently, although the 
major part of the affected area of lung may be characteristic of any one of 
them, all four stages may be recognisable, especially in cases of a spreading 
type. The base is more often affected than other parts, and the right side 
more than the left, in the ratio of 3 to 2. The unaffected parts of the lung 
may show some catarrhal bronchitis, or some degree of collateral hypersemia 
or oedema. Pleurisy is an integral part of the affection, but it may proceed 
to serous or purulent effusion. Pericarditis and less frequently acute 
endocarditis may be found in fatal cases. Pneumococcal meningitis, arthritis 
and otitis are very occasionally observed. The liver and kidneys may show 
cloudy swelling, and the spleen is often slightly enlarged and soft. Jaundice 
may be observed, especially in right-sided cases. The right side of the 
heart may be engorged and dilated. 

Symptoms. — The exact incubation period is not yet established, but it is 
short, being probably from 1 or 2 days up to a week. The onset is sudden 
and acute, with chill, shivering or rigor in the majority of cases. In children 
convulsions take the place of rigors. Vomiting at the onset is not infrequent, 
occurring in about one-third of the cases. Less commonly the onset is 
insidious, or is preceded by malaise and catarrhal symptoms. The tempera- 
ture rises with the rigor, and as a rule a short, dry, irritating cough develops 
quickly, accompanied by a severe cutting pain on the affected side. The 
pain often becomes intense, and coughing may cause the patient great distress. 
The cough is frequently restrained as muoh a3 possible, and the breathing is 
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rapid and shallow. By the second or third day the pain becomes less and the 
cough easier and more effective. Sputum, winch at first is scanty, extremely 
viscid, tenacious and difficult to expectorate, now becomes more abundant, 
although remaining viscid. In typical cases it is characteristically rusty 
at this stage, containing mucus, altered red blood corpuscles, alveolar 
epithelium and large numbers of pneumococci. In a few instances a small 
but definite haemoptysis occurs. Occasionally the sputum is thinner and of 
“ prune juice ” type. 

Sleeplessness is often a distressing symptom, especially in the early and 
late stages. In some cases there arc marked cerebral symptoms. Headache 
at the onset is common. Delirium is frequent, particularly in the asthenic 
type, in apical cases, and in alcoholics. In the latter it may be violent and 
is often like delirium tremens. The temperature is usually of high con- 
tinuous type throughout, reaching 103°, 104° and even 105° F. or more on 
occasions, especially in the sthenic type. In the asthenic it is often of lower 
range. Defervescence is by crisis in about 60 per cent, of the cases. Crisis 
is commoner in sthenic patients in types I., IV. and VII., and occurs more 
often on the odd than on the even-numbered days of the disease. The most 
common day for the crisis is the seventh. It is rare before the third or after 
the ninth day. At the crisis the temperature falls to normal or subnormal in 
about 12 hours. The patient often sleeps soundly at this time and may sweat 
profusely ; respiration is slower and easier and the pulse-rate falls. On waking, 
a dramatic change in the condition is usually noticeable. Pain and distress 
are ameliorated, cough is loose and easy, and the patient feels better, although 
weak. Looseness of the bowels and free diuresis are not infrequent, constitut- 
ing the “ critical evacuations.” The crisis is sometimes preceded by a pseudo- 
crisis, in which a considerable fall of temperature occurs, with little or no 
improvement in the general condition. A slight post-critical rise of tempera- 
ture of 1° or 2° F. is sometimes seen, but as a rule the temperature remains 
subnormal for a few days and slowly returns to normal. The pulse-rate may 
be slow for a time. Convalescence is generally rapid, although in cases which 
have had marked delirium, some mental confusion may be present for a day 
or two. Defervescence by lysis is more common in asthenic patients. Tho 
temperature remits and may take from 2 to 4 days to reach normal or sub- 
normal levels. 

The physical signs vary with the stage of the disease. At firat there is 
some restlessness, but soon the patient assumes a dorsal decubitus, or lies 
more on tho affected side. The cheeks are flushed, often markedly so on 
the side of the lesion. The eye3 are bright, but the expression is one of 
pain or anxiety. A crop of herpes on the lips is very common. The tongue 
is thickly coated and white, becoming dry and cracked in bad cases at a 
later stage. Tho skin feels dry and pungently hot. The aim nasi are in 
action, and in children a puff or grunt accompanies each expiration, while the 
pause follows inspiration, instead of expiration. The respiration and pulsc- 
rato are increased, the former disproportionately, so that the pulse respiration 
ratio becomes 3 or even 2 to 1, instead of the normal 4 or 5 to I. 

In the early stage the pulmonary signs are slight. At the most there 
is lessened movement and diminished vocal fremitus over the affected area, 
with dubious impairment of note, weak air entry and possibly a few crepita- 
tioas (influx), or pleura] friction sounds, vocal resonance being unaltered. 
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Of these, lessened air entry is probably the most common. Slight hyper- 
resonance of the opposite lung, with harsh breathing, may lead to error in 
diagnosis as to the side affected. 

The signs of consolidation (hepatisation) are generally apparent on the 
second or third day, except in cases where the disease starts deeply (central 
pneumonia). There is definite limitation of movement on the affected side, 
which is, however, slightly increased in size, as can be demonstrated by 
mensuration. Vocal fremitus is markedly accentuated over the affected 
area, except in massive pneumonia, and friction fremitus may be palpable. 
The note on percussion is dull, but has not the resistant stony character 
of that over an effusion. The note above or below the consolidated area is 
sometimes skodaic. The breath-sounds are tubular, and a few crepitations 
may be heard, but frequently adventitious sounds are absent. In some 
cases a friction rub is audible. Bronchophony and pectoriloquy are usually 
very marked over the consolidated area. The breath-sounds in other parts 
may be vesicular or harsh, and a few rhonchi may be present. The heart 
is usually in its normal situation, but is sometimes slightly displaced away 
from the affected side. In later stages the signs of dilatation of the right 
heart may become apparent. 

During resolution, which begins after the crisis or during lyBis, the tubular 
character of the breath-sounds disappears, and they become at first bronchial 
and later harsh or vesicular. Coarse moist sounds, known as redux crepita- 
tions, are heard both with inspiration and with expiration. The dullness 
gradually diminishes, and the voice-sounds return to normal. In basal cases, 
in which the diaphragmatic pleura is involved early, there may be pain, tender- 
ness and abdominal rigidity simulating peritonitis, perforation or appendicitis. 
Resolution reverses the order of appearance. It is rare for the spleen to be 
sufficiently enlarged to be palpable. The blood shows a leucocytosis up to 
20,000, occasionally up to 50,000 in young or sthenic patients. Blood 
culture may yield pneumococci, although this was successful in only 30 per 
cent, of cases at the Rockefeller Institute. The urine is diminished in quantity, 
and there is a great reduction in the sodium chloride excretion until the crisis. 
Albumin and albumose are frequently found in small quantities in the urine 
during the febrile stage, and a few granular casts may be present. The 
uric acid excretion is increased to two or three times the normal, commencing 
the day before the crisis and generally falling to normal during the ensuing 
week. This is probably due to disintegration of the exudate in the alveoli, 
and so forms a measure of resolution, although some authorities maintain 
that it runs parallel with leucocytosis and not with cell destruction. Pneumo- 
cocci can sometimes be obtained from the urine at the height of the disease. 
The blood pressure usually falls during the course of pneumonia, and according 
to 6. A. Gibson a sudden rise indicates the imminence of some complication, 
such as delirium, whereas a sudden fall suggests the onset of eardio-vascular 
paralysis. 

The disease does not always follow the typical clinical course, and certain 
varieties are described : 

Apical pneumonia . — The consolidation may be limited to the apex or 
upper lobe of one lung. This is more common in children, the aged and 
alcoholics, and is often associated with marked cerebral symptoms. 

Creeping pneumonia {. Migratory or wandering pneumonia ). — The consolida- 
40 
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tion spreads irregularly in one or both lungs. Partial resolution occurs, 
but there is no true crisis, and as successive portions of the lungs become 
involved the temperature exacerbates, eventually falling by lysis in cases 
that recover. 

Central pneumonia. — The symptoms and appearance of the patient may 
suggest lobar pneumonia, and yet no abnormal signs can be detected in the 
lungs. In some of these cases there may be a deep-seated consolidation, 
which can usually be revealed by X-rays. A typical crisis may occur. 

Massive pneumonia. — The bronchi, as well as the alveoli, may be filled 
with a fibrinous exudate. It is a rare condition and leads to difficulty in 
diagnosis, as the physical sigus resemble those of pleurisy with effusion, 
vocal fremitus being d iminis hed and breath-sounds weak or absent. The 
heart, however, is not displaced, or only slightly so. 

Post-operative pneumonia. — It is probable that some cases that were 
formerly described as post-operative pneumonia were in reality instances 
of massive lobar collapse (see p. 1185). At times a pneumococcal pneumonia 
follows the administration of a general anesthetic, but it does not present 
any peculiar features. 

Traumatic pneumonia. — The fact that an injury to the chest may be 
followed after a short interval by a pneumonic process in the lungB has long 
been recognised. The condition was called “ contusional pneumonia ” by 
Litten in 1881. Kiilbs showed later that the changes in the lungs in dogs 
following local trauma were mainly haemorrhagic, and that the lung opposite 
to the side injured may be affected by “ contre-coup.” In the recorded 
cases of traumatic pneumonia two types can be differentiated — (1) those 
with haemorrhagic lesions only, and (2) those showing kemorrhagic foci 
with a superimposed bacterial infection. The former recover rapidly, the 
latter often lead to a fatal issue. 

Pneumonia in children. — This often presents certain characteristic 
features. There is rarely any sputum, the expectoration being swallowed. 
Convulsions at the onset are common. The lesion is often at the apex of 
the lung. Cerebral symptoms are frequent, and empyema or otitis media 
often occurs as a complication. 

Pneumonia in the aged. — This occurs frequently as a terminal infection, 
often leading to a rapid and comparatively painless death. The onset may 
bo insidious and the physical signs slight. 

In pneumonia in the : insane, lobar consolidation is often observed, 
without marked constitutional disturbance other than fever. 

Secondary pneumonia. — Lobar pneumonia may develop during the 
course of certain acute specific fevers, notably enteric, typhus and plague. 
It is doubtful whether a true lobar pneumonia occurs in influenza, the con- 
dition to which the name influenzal pneumonia is applied being due to 
coalescing lobular pneumonia with haemorrhagic extravasations. 

Complications. — Delayed resolution not infrequently occurs, the signs 
of consolidation persisting for weeks instead of days. Frequent careful 
examinations should be made and possible errors in diagnosis considered, 
such as the presence of tuberculosis or empyema. Gangrene and abscess 
are rare but recognised complications. 

Dry pleurisy is an invariable accompaniment when the consolidation 
reaches the surface, and in a considerable proportion of cases alight Berov' 
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effusion occurs. This occasionally becomes frankly purulent and an empyema 
results. Bronchitis is common and may be due to a complicating secondary 
infection. Cardiac failure is a grave occurrence and can be recognised by 
increasing cyanosis, lividity and dyspnoea, with signs of enlargement of the 
right heart and with enfeeblement of the heart-sounds. Pericarditis is not 
very uncommon and is a serious complication. It may be dry or proceed 
to serous or purulent effusion. Acute endocarditis, sometimes of infective 
type, occurs. Abdominal complications are comparatively rare. They in- 
clude pneumococcal peritonitis, colitis and nephritis. Acute dilatation of the 
stomach occurs in rare cases, and is usually rapidly fatal. Meteorism is more 
common and, although serious, is more amenable to treatment. Jaundice, 
due to catarrh of the bile-ducts, or to haemolysis, is sometimes present. 

Pneumococcal meningitis supervenes in rare cases, and was invariably 
fatal before the use of sulphonamides and penicillin. Delirium has already 
been referred to, and is especially serious when occurring in alcoholics. Peri- 
pheral neuritis has been described, but is very unco mm on. Otitis media 
and arthritis, proceeding sometimes to suppuration, occur as complications, 
both being commoner in children. A parotitis, sometimes going on to sup- 
puration, is an occasional and serious complication, especially in old people. 
During convalescence, thrombosis of the veins of the legs may occur in rare 
instances. 

Sequelae of lobar pneumonia are uncommon. Perhaps the most remark- 
able is the liability to subsequent attacks possibly due to infection by different 
types of pneumococcus. Some permanent pleural thickening or adhesion 
may occur, and after an empyema the usual sequelae may result. Pulmonary 
fibrosis (chronic interstitial pneumonia) is rare, especially in comparison with 
its frequency after broncho-pneumonia ; this may lead to bronchiectasis. 

Diagnosis. — When the disease is well established and the history is avail- 
able, diagnosis is as a rule easy. To prove the pneumococcal origin, Bputum 
examination, lung puncture, or blood or urine culture is necessary. The 
investigation of serum reactions is necessary to establish the type of pneumo- 
coccus concerned if specific serum treatment is employed. 

At the onset, especially before the signs of consolidation develop, diffi- 
culties in diagnosis often occur. The initial rigor or convulsion with vomiting 
may suggest scarlet fever. In children, especially those with early apical 
pneumonia, headache, vomiting, convulsions, head retraction, squint and 
even slight Kernig’s sign may lead to an erroneous diagnosis of meningitis. 
Pain in the side and cough, the altered pulse respiration ratio, and the 
presence even of slight abnormal physical signs in the chest, usually suffice 
in both instances to suggest the correct explanation. 

Occasionally the onset of pneumonia may simulate an acute abdominal 
condition, such as appendicitis or perforation of a gastric ulcer, owing to 
referred abdominal pain, sometimes with rigidity. The diagnosis may be 
very difficult, and laparotomy has not infrequently been carried out in error. 
The history, the pulse respiration ratio, the absence of tenderness on rectal 
examination, and the presence of pulmonary signs usually enable a correct 
decision to be made. 

Influenza may start acutely and simulate pneumonia, but the distribu- 
tion of the Bigns and the examination of the sputum generally serve to dis- 
tinguish between them. Typhoid fever less often gives rise to difficulty, 
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but some cases of pneumonia pas3 quickly into a typhoid state, while some 
cases of typhoid fever develop consolidation in the first week. 

When consolidation is well established, the chief conditions to be differenti- 
ated are— (1) Broncho-pneumonia. The slower onset, the more prolonged 
course, the bilateral patchy physical signs, and the marked predominance ol 
the bronchitic manifestations usually suffice to differentiate this group of con- 
ditions. (2) Secondary pneumonias, such as those in plague, typhoid fever, 
and influenza, can be diagnosed only from the history, the associated symptoms 
and signs, and from tho bacteriological examinations. (3) Friedlander’s 
pneumonia is rare. Its course is short, its prognosis grave, and it can only 
bo recognised by bacteriological investigation. (-1) Massive collapse. The 
diagnosis of this condition and its differentiation from pneumonia ate 
discussed on p. 1186. (5) Acute pneumonic tuberculosis. The onset 

and early signs may be identical with those of pneumonia. The persistence 
of the fever, its tendency to become remittent or intermittent, and the 
occurrence of night sweats should suggest looking for tubercle bacilli in the 
sputum. (6) Pleural effusion and empyema. Differentiation is generally 
easy, except in case3 of massive pneumonia. Investigation of the position 
of the cardiac impulse, and of vocal fremitus and resonance, affords the 
most valuable aid. Orocco’s triangle may also ossist. In some cases tho 
diagnosis can only be established by the exploring needle. (7) Infarction 
of the lung in cardiac disease, causing pain, cough, blood-stained expectora- 
tion, and dyspnoea, may simulate pneumonia. The absence of fever, the 
presenco of the cardiac condition and the localised physical signs are generally 
characteristic. (8) Acute oedema of the lung, especially in mitral stenosis, 
may suggest pneumonia. Fever is generally absent, the sputum is typical, 
and tho primary cause may be apparent. An attack of paroxysmal tachy- 
cardia may give rise to difficulty, when it leads to dullness and crepitations 
at the bases, but careful examination should establish tho very rapid action 
of the heart and the evidence of venous engorgement in other parts. ' 

Course. — The course depends on the type and virulence of the infection 
and on the resistance of tho patient. In a typical sthenic case, consolidation 
is well established by the second or third day, defervescence by crisis 
occurring usually on the seventh day, signs of resolution become apparent a 
day later, and all signs clear up within 14 days of the onset. Since the use 
of sulphonamidcs in treatment, the course is much more favourable and the 
temperature usually falls to normal or subnormal in 2 or 3 days. In asthenic 
casc3 the course is less typical and often prolonged to 9 or 10 days, deferves- 
cence occurring by lysis. In fatal cases, death commonly occurs between the 
fourth and tenth days, although severe cases may prove fatal as early as 
the first or second day. After the tenth day a fatal result is generally due 
to complications. An abort ive course is described, in which typical symptoms 
occur with slight or indefinite signs, the temperature falling by crisis within 
36 hours, followed by rapid recovery. This group includes the “maladie 
do WoUlcz.” It is difficult in many instances to establish the true causation 
of such cases. 

Prognosis.— Lobar pneumonia is a serious disease, with a high mortality 
rate. This is profoundly influenced by age and by recent methods of treat- 
ment. It is but little fatal in childhood, except in the first years of life. After 
tho age of CO, the mortality until the new chemo-therapeutic measures were 



LOBAR PNEUMONIA 1253 

employed was from 60-80 per cent. Tlie New York investigations at the 
Rockefeller Institute demonstrated the importance of the type of pneumo- 
coccus in prognosis; thus, it was found that the mortality of cases with 
types I. and H. was about 25 to 30 per cent., of those with type III. 50 per 
cent., and of other types collectively only 12 per cent. "With M. and B. 693 
(Dagenan, sulphapyridinel the average mortality of all types has been reduced 
to about 8 per cent. 

The previous habits and history of the patient influence prognosis con- 
siderably ; chronic alcoholism doubles the risk of a fatal issue, and the outlook 
is grave in patients who are the subjects of diabetes, chronic cardio-vascular 
disease, nephritis, marked debility or obesity. Unfavourable indications 
during the course of the disease are profound toxaemia, a pulse-rate persist- 
ently 130 or more, a blood pressure in millimetres of mercury lower than the 
pulse-rate, and a temperature remaining at 105° F. or over for several days. 
Absence of the usual leucocytosis is generally of sinister import. Dilatation 
of the right heart, with cyanosis progressing to lividity, is most grave. Modem 
statistics confirm the traditional view that labial herpes is a favourable 
prognostic sign. 

Of complications, meningitis is invariably fatal, unless it responds 
to treatment by sulpbapyridine or penicillin, while septic endocarditis is 
extremely grave. Cases with abscess or gangrene, although serious, sometimes 
recover, especially if operative treatment is practicable. The prognosis of 
those with pericarditis is serious, but not uniformly unfavourable. Cases 
with bilateral empyemata show a high mortality. Late delirium is a very 
serious indication. 

Treatment.— Prophylactic. — Prophylactic vaccination has been used 
with success by Lister in South Africa. He employed a triple vaccine, made 
from three types, and gave 6000 millions of each. Three injeotions were 
made at weekly intervals. 

"When a case has occurred, all contacts should have a throat examination, 
and if virulent pneumococci are found a suitable antiseptic mouth wash 
should be used. The room in which the patient has developed the disease 
should be disinfected afterwards. If possible, no case of pneumonia should 
be nursed in a general ward of a hospital, and the dootor and nurse in attend- 
ance should wear gauze masks. All sputum should be disinfected. The 
patient should lie in a narrow bed away from a wall to facilitate nursing. The 
room should be well ventilated, and the temperature maintained at 60° to 
65° F. Treatment in the open air is not advisable except in very mild 
weather. Two important faotors are rest and sleep. The patient should, 
therefore, be disturbed as little as possible by the examination of the physician 
and by the attentions of the mime. He should not, however, be allowed to lie 
flat all the time, to avoid basal congestion. The diet should be restricted to 
fluids and semi-solids, eggs, milk, meat extracts and the various invalid 
foods being given up to 2 or 3 pints in the 24 hours. Dextrose, in the pro- 
portion of 2 to 4 ounces to the pint of lemonade or orangeade, is useful. Too 
much milk should be avoided, as it is liable to cause indigestion and flatulence. 
The irritating congh, which induces such intense pain, should be checked 
by a sedative linctus, or by lozenges, bnt it may be necessary to inject 
r Vth grain diamorphine hydrochloride (heroin), or even £bh grain morphine 
to relieve pain and to induce sleep in the early stage. Local applications to 
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he chest help to relievo pain. Hot linseed poultices to the back and side 
may be employed, but cataplasma kaolini or anfcipklogistine applied on lint 
does not require such frequent changing and disturbs the patient less. Care 
should be taken to avoid too hot application, which may injure the skin. A 
pneumonia jacket is preferred by some, by others the ice poultice or ice-bag 
is found very soothing. A dose of calomel should be given at the onset, and 
the bowels should be opened daily, either by a laxative or by a small soap 
enema unless at any stage the patient is profoundly exhausted. 

Sulphapyridine (M. & B. 693) has proved of great value in the treat- 
ment of lobar pneumonia due to all types of pneumococcus. It is put up 
in tablets containing 0-5 grm. for adults, and 0*125 grm. for infants and 
young children. The usual dosage for adults is 4 tablets repeated in 4 hours, 
followed by 2 tablets every 4 hours for 24 days. Subsequently 1 tablet 
is given every 4 hours for 24 hours, then 1 tablet every 8 hours for 36 hours, 
making a total of 23 grms. in 5 clays. In infants 0*125 to 0*25 grm. is given 
four-hourly. The dose for children i3 based on the body weight, but they 
require proportionately up to 50 per cent, bigger doses than adults, c.g. up 
to the age of 3 years 0*375 grm., and at 5 years 0*5 grm. is given four-hourly, 
until the temperature falls to normal, when a smaller dose may be givcu 
eight-hourly for two further days. Children tolerate the drug well. The 
tablets are best administered crushed and suspended in water, milk or fruit 
juices. A sufficient quantity of fluid should be taken to result in the passage 
of at least 50 ounces of urine in the 24 hours. At whatever stage in the 
illness the treatment is instituted the temperature usually falls to normal 
by lysis in 24 to 36 hours when the drug is effective, although the actual 
process of resolution in the lung is not accelerated. In some cases vomiting 
prevents an adequate concentration of the drug in the blood and the treat- 
ment has to be abandoned, but frequently the difficulty can be overcome by 
continuing the treatment with sulphathiazole in similar doses. The most 
important toxic effects which may occur include nausea and vomiting prob- 
ably central in origin, headache, cyanosis due to methcemoglobiummia, and 
lucmaturia. The latter may occur if the urine is too concentrated and is 
thought to be due to the formation of crystals of acctylatcd sulphapyridine. 
If the drug is administered for longer than 5 days there is a possibility of 
further complications ensuing, such as drug fever and granulocytopenia. 
In the former the temperature may rise to 104° or 105° F. and morbilliform, 
scarlatiniform or urticarial rashes appear. A preparation of soluble sulpha- 
pyridine may also be given intramuscularly or intravenously if the patient 
cannot tolerate the drug by mouth. It is put up in ampoules containing 
1 grm. in 3 c.c. The intramuscular injections aro given undiluted and are 
painful. For intravenous injection the contents of the ampoule are diluted 
to 10 c.c. with normal saline. The usual dose is 1 grm. every 4 hours. Some 
authorities claim that sulphadiazine is the drug of choice for the treatment 
of pneumococcus pneumonia. A large initial dose of 3 grms. must be given 
followed by 1 grin, every 0 hours until the temperature has been normal for 
•IS hours. If the patieut cannot take sulphadiazine by mouth, 4 gnus, of 
sodium sulphadiazine in a 5 per cent, solution in sterile distilled water are 
injected intravenously, followed by 2 grms. every 12 hours until 20 or 30 grms. 
have becu giveu. Equally good results have been obtained by the use of 
sulphamezathine. Whatever sulphonamidc is given, sodium bicarbonate and 
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sodium citrate should be administered in sufficient dosage to keep the urine 
alkaline. In cases of pneumonia which are sulphonamide resistant, especially 
staphylococcal pneumonia, penicillin should be used, if available. Expectorants 
such as ammonium carbonate or iodide of potassium in doses of 3 to 5 grains 
are often recommended after the second day, but are of doubtful utility. 

Cardiac embarrassment and failure are the conditions requiring the most 
active treatment in this disease. A careful watch should be kept upon the 
colour of the patient, the condition of the pulse and the size of the heart. 
Digitalis, in doses of 5 to 15 minims of the tincture, may be added to the 
mixture, or given with brandy. Nikethamide (coramine), either by the 
mouth or hypodermically, is often of value and has largely replaced the use 
of camphor, though the latter dissolved in sterile oil may be given in 3-grain 
doses twice daily. If signs of acute heart failure occur, strophanthin gr. 
may be given intravenously, or digitalin gr. with strychnine sulphate 
or hydrochloride gr. ^ to ^ hypodermically. The latter may be repeated 
in from 4 to 6 hours if necessary. Strychnine alone may be given in doses of gr. 
inr every 4 hours, and is often very useful. Other circulatory tonics which may 
be employed hypodermically are pituitary (posterior lobe) extract £ to 1 c.c., 
or adrenaline 5 to 10 minims of 1 in 1000 solution. Alcohol is often useful ; 
it should not be given too early in the attack, but where there are indications 
of incipient cardiac weakness 4 to 6 ounces daily may be given, and this even 
to alcoholics. 

Oxygen inhalations may be helpful in any case where there is distress or 
cyanosis. It should be warmed, and may be bubbled through alcohol. It 
may be administered continuously by means of a double nasal catheter with 
flow-meter and humidifier if available, or the B.L.B. mask by which with 
various adjustments an alveolar concentration of oxygen of more than 90 per 
cent, can be obtained. An oxygen tent is now rarely used except for infants 
and children. These methods may prove of the greatest value where 
there is marked anoxaemia. Venesection to the extent of 10 or 12 ounces 
i3 of some value if there is lividity from right-sided engorgement, especially 
in sthenic cases. As a rule it is best not to interfere with the temperature 
by antipyretic drugs and measures unless it remains over 104° F., when 
sponging, either tepid or cold, should be tried. 

Sleeplessness is a frequent and distressing symptom and requires treat- 
ment. In the early stages 10 grs. of Dover’s powder or an injection of mor- 
phine or diamorphine hydrochloride (heroin) are usually effective. In the 
later stages, morphine should only be given with care, and then in association 
with atropine gr. to ^ and strychnine gr. ^ to Paraldehyde min. 
120 with syrup of orange in 2 ounces of water, is safe and often effective. 
Chloralamide grs. 20 to 30, with bromides may be tried. In cases with delirium 
an ice-cap should be applied to the head, and the patient sponged with tepid 
water. Morphine may be necessary, and in severe cases hyoscine, gr. 
may be injected ; but the latter is a dangerous drug and the patient’s con- 
dition should be watched, and strychnine administered if necessary. Tympan- 
ites, when present, is distressing and exhausting, and should be treated by 
passing a rectal tube or by the administration of an enema of asafcetida or a 
turpentine wash-out. If these measures fail, carbachol (doryl) or acetylcholine 
may be employed cautiously. 

Specific . — Specific antiserums are available for many of the types and 
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have been used with some success. Specific antiserums are now only used 
for cases in which sulphonamide treatment cannot be continued owing to 
severe reactions, or as an adjunct to sulphonamide treatment, when no 
favourable response has been obtained after 48 hours’, treatment. The 
patient’s sensitiveness to the serum must then be determined by an intra- 
dermic injection of 0-02 c.c. of diluted serum (diluted iV with saline), and 
if he shows a reaction he must be desensitised by small injections to prevent 
anaphylaxis. 


2. BRONCHO-PNEUMONIA 

Synonyms. — Lobular Pneumonia ; Catarrhal Pneumonia ; Capillary Bron- 
chitis. 

Pulmonary consolidation of lobular distribution occurs in a variety of 
conditions which have little else in common. A satisfactory classification 
is at present difficult. The term capillary bronchitis is misleading and Bhould 
be regarded as obsolete, since any inflammatory condition affecting the finer 
bronchi is invariably associated with alveolar changes. For convenience 
the following varieties of broncho-pneumonia may be described : (1) Primary. 
(2) Secondary. (3) Aspiratioii or deglutition. (4) Tuberculous. 

a. Primary Broncho-pneumonia 

^Etiology. — This form almost invariably affects infants under 2 years 
of age, in whom a lobular pneumonia seems sometimes to ocour under con- 
ditions which would induce lobar pneumonia in older children or adults. 
It occurs equally in the two sexes, and is commoner in the winter and the 
spring. Rickets, malnutrition and debility arc predisposing conditions, 
but it sometimes develops in healthy robust infants after exposure or chill. 
The pneumococcus is the organism usually found, either alone or in associa- 
tion with others, such as streptococci, staphylococci, the Micrococcus calur * 
rhalis or Friedlandcr’s pneumo-bacillus. 

Pathology. — Widely scattered patches of consolidation are found in one 
or both lungs. These may bo small and separated by areas of collapse or 
emphysema. Occasionally they are almost confluent, and at first sight 
appear like lobar pneumonia, constituting the pseudo-lobar form; but 
careful observation shows that the distribution is lobular and that zones of 
incomplete consolidation or of normal lung tissue separate the solid areas. 
If the process reaches the surface some degree of pleurisy is present, although 
this is lc33 than in lobar pneumonia. 

Microscopically, the appearances approximate to those of the lobar 
form ; tho alveoli are found to be filled with exudate, in which leucocytes 
and desquamated epithelial cells are present, together with some fibrin and 
red blood corpuscles. Catarrhal changes are also present in the bronchi. 

Symptoms. — The onset is acute, with vomiting and chill, or convulsion, 
as in lobar pneumonia, but may be more gradual. Cough, cyanosis and 
dyspnoea develop rapidly. There is no expectoration, since infants and 
young children swallow the sputum. Cerebral symptoms simulating menin- 
gitis are common. The temperature rises quickly to 103°, 104° F., or 
higher, and the range is of the same character as in lobar pneumonia. Defer- 
vescence by lysis is tho rule. 
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The physical signs are variable. In cases with widespread consolidation 
they are very similar to those of lobar pneumonia, with dullness, tubular 
breathing, increased voice-sounds and crepitations. In other cases, although 
the aspect of the infant appears characteristic of pneumonia, with rapid 
breathing, cyanosis, reversed rhythm of inspiration and expiration, sucking 
in of the lower ribs and dilation of the alas nasi, the signs are more scattered. 
Tubular breathing and increased voice-sounds may only be heard in localised 
patches, especially in the lower lobes. Crepitations are commonly present, 
and rhonchi may be audible over both lungs. 

Complications and Sequelae. — These are similar to those of lobar 
pneumonia. 

Diagnosis. — Primary broncho-pneumonia has to be distinguished from 
the lobar form to which ffitiologically and pathologically* it is so closely related. 
The acute onset without previous respiratory symptoms will suggest its 
primary character, while the patchy distribution of the signs generally 
suffices to establish its lobular distribution. In pseudo-lobar forms, this 
differentiation may be almost impossible during life. The cerebral symptoms 
at the onset, and the early absence of pulmonary signs may give rise to 
difficulty, as in the first stage of lobar pneumonia. 

Course. — This is usually short, the temperature falling in from 3 to 7 
days, but it may be more prolonged and be suggestive of tuberculosis, or 
some other form of secondary bronchitis. 

Prognosis. — The prognosis of primary broncho-pneumonia is generally 
unfavourable, especially in very young or debilitated infants. 

Treatment. — This is practically identical with that of secondary broncho- 
pneumonia in children. 

b. Secondary Broncho-pneumonia 

In this condition there is inflammation of the bronchi, spreading down 
to and involving the alveoli. It is generally a catarrhal process, but may go 
on to septic or suppurative manifestations. 

^Etiology. — A secondary broncho-pneumonia may occur at any age, but is 
much more common in early and advanced life. It is equal in its incidence 
in the two sexes. It frequently occurs as a complication of measles, whoop- 
ing-cough, psittacosis and influenza, less commonly in cases of diphtheria, 
scarlet fever, plague and the enteric group. A bronchitis starting in the 
larger tubes may Bpread downwards to the alveoli. Broncho-pneumonia 
may develop during the course of acute gastro-enteritis. A secondary 
broncho-pneumonia occurs as a terminal infection in many old and debilitated 
persons and in those with chronic wasting or cachectic diseases, and also in 
chronic cardio-vaseular conditions, chronic renal disease and in many pro- 
gressive nerve degenerations. Any septic process may produce a metastatic 
broncho-pneumonia. This occurs in association with otitis media, suppura- 
tive processes about the appendix or Fallopian tubes, and cerebral abscess. 

Bacteriology . — This is, as might be expected, very varied. Streptococci 
are frequently present, especially the haemolytic variety, generally associated 
with other organisms, such as the pneumococcus, Pfeiffer’s H. influenza, 
staphylococci and those found in catarrhal conditions of the upper air-passages. 
The B. pertussis may be found in cases associated with whooping-cough, the 
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B. pest is in plague, and occasionally the B. diphtherias in diphtheritic broncho- 
pneumonia. The importance of Friedlander’s B. pneumonias was formerly 
overestimated in this connection. 

Pathology. — When, from any of the above-mentioned causes, an in- 
flammatory process reaches the finer bronchi, the alveoli become affected in 
three different ways. Owing to the blocking of the bronchi by secretion or 
exudate, small areas of collapse of lobular distribution are produced. The 
inflammatory process extends into-some or all of these, and areas of lobular 
consolidation result. Not infrequently the adjacent groups of alveoli become 
distended and are thus in a condition of acute emphysema. The lungs are 
normal in size or slightly enlarged. The surface presents a somewhat 
uneven, mottled appearance. There are small projecting patches of firmer 
consistence and reddish - grey colour, due to the consolidated lobules. 
Adjacent areas may be depressed and slaty blue, from lobular collapse, while 
the intervening lung tissue is normal or pinkish and emphysematous. Thero 
may be dimness or slight roughening of the pleura where the consolidated 
areas reach the surface, but serous or purulent effusion is uncommon. On 
Bection, the lung is found to be congested and sometimes cedematous, especi- 
ally at the bases, while the bronchi exude pus or muco-pus from their cut 
ends. The reddish-grey areas of consolidation are found to vary in size 
from a pin’s head to a hazel nut. They arc generally more abundant in 
the lower lobes, especially posteriorly. The consolidated and collapsed 
areas both sink in water, and do not crepitate. There is often some peri- 
bronchitis, and the bronchial glands are usually enlarged. Microscopically, 
the finer bronchi and the consolidated alveoli are found to be filled with an 
exudate containing large numbers of leucocytes and desquamated, pro- 
liferating epithelial cells, but in which few red blood corpuscles and little or 
no fibrin are found. 

In the very acute condition to which the name capillary bronchitis was 
formerly applied, consolidation may not be apparent, but microscopical 
examination invariably demonstrates the involvement of the alveoli. In 
influenzal broncho-pneumonia the pathological changes probably commence 
as an exudative bronchiolitis, associated with capillary haemorrhages. 
Secondary infections are probably responsible for the consecutive broncho- 
pneumonic process, which results in flooding of the alveoli with an exudate 
containing red cells, but little or no fibrin. 

Symptoms. — In the cases ensuing on bronchitis in infants or old people 
(formerly called capillary bronchitis), initial symptoms may be slight, and 
simply those of ordinary bronchitis, namely, malaise, slight fever and cough, 
with or without expectoration. The implication of the finer tubes and 
alveoli is usually marked by a rapid rise of temperature, great prostration, 
quick breathing and an irritating, persistent and often ineffective cough. 
In children, the aim nasi work, the lower ribs are sucked in, and the pneu- 
monic type of breathing develops. The patient becomes cyanosed, the pulse 
is rapid, 120 or more, and the respirations 50 or 60 per minute. The physical 
signs are in general indistinguishable from those of primary broncho-pneu- 
monia, but breath sounds are often harsh and puerile, while tubular breathing 
is not heard, or only in very localised areas. In old people, cyanosis, rest- 
lessness nnd delirium may occur, and later the cough become less frequent, 
the patient being drowsy and tending to sink down in the bed, whereas 
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previously there was orthopnoea. These symptoms are ominous and indicate 
failure of the respiratory centre. 

The physical signs are often those of bronchitis, harsh or weak inspira- 
tion and prolonged expiration, sibilant and sonorous rhonchi and crepitations 
or crepitant r£le$ especially at the bases. Patches of tubular breathing 
with increased voice sounds may develop but are not always present. 

In other forms of secondary broncho - pneumonia similar symptoms 
and signs develop more insidiously in the course of the primary disease. 
Broncho-pneumonia should be suspected when cough, expectoration and 
dyspnoea, together with a remittent type of temperature, develop in the 
course of an acute specific fever or other severe illness. In all forms, anorexia 
is common, the mouth and tongue become dry, and thirst is complained of. 
The urine presents the usual high-coloured, concentrated character of febrile 
conditions. It is often diminished in quantity, may contain a small quantity 
of albumin, and not infrequently deposits urates. 

Complications and Sequel ae . — These are relatively infrequent. Pleurisy 
may proceed to effusion, and when this occurs it is often purulent. Abscess 
and gangrene are rare, but develop rather more frequently than after lobar 
pneumonia. Other complications, such as pericarditis, endocarditis, menin- 
gitis and nephritis, are probably due to blood-borne metastasis. 

The most important sequel is pulmonary fibrosis, which is often the origin 
of bronchiectasis later in life. Pulmonary tuberculosis is frequently described 
as a sequel, especially after measles, and may be due to inflammatory changes 
in the bronchial glands activating a quiescent tuberculous deposit there. 
In many cases of tuberculosis described as following on broncho-pneumonia, 
it is more probable that the original lung affection was tuberculous. 

Diagnosis. — The development of pulmonary symptoms, and of more or 
less characteristic physical signs in the course of measles, who opi ng-cough 
or one of the other diseases mentioned above, usually renders the diagnosis 
easy. Difficulty may arise in regard to tuberculosis, which in one form 
produces lobular pneumonic lesions with symptoms and signs indistinguish- 
able from other varieties of secondary broncho-pneumonia. In any case 
where the fever lasts more than three weeks, or where the signs show no 
tendency to resolve or are chiefly apical, tuberculosis should be suspected. 
Unfortunately in children sputum is rarely available. An attempt is some- 
times made to obtain it on gauze held in forceps, after exciting cough by 
touching the fauces. The mucus in the fauces may also be examined for 
tubercle bacilli. The diagnosis may, however, remain doubtful, until signs 
of softening become established. 

Bronchitis rarely gives rise to difficulty. The fever is usually less high, 
and of shorter duration, while the physical signs are different, signs of con- 
solidation being entirely absent. Hypostatic pneumonia may have to be 
considered. There is usually some obvious cause for this, such as cardiac 
disease and failure, or prolonged confinement to bed. The temperature is 
generally lower and the distribution is lobar. 

Pleural effusion and empyema can generally be differentiated by the 
alteration of vocal fremitus and the displacement of the cardiac impulse. 
In case of difficulty the exploring syringe enables a distinction to be made. 

Course. — Secondary broncho-pneumonia generally has a longer course 
than either the primary form or the lobar variety of pneumonia. The fever 
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often persists in remittent type for two or three weeks, and sometimes even 
for two or three mouths, although in this case tuberculosis should be sus- 
pected. The decline is almost always by lysis. Convalescence is often slow, 
the patient being left thin, weak, anaimic and debilitated. 

Prognosis. — The prognosis in secondary pneumonia is serious. Many 
deaths occur from this complication in the acute specific fevers, particularly 
with measles and influenza. Even the form following on severe bronchitis 
is frequently fatal, especially in old people and in wrongly fed or debilitated 
infants. The development of delirium, of a pulse-rate over 160, of marked 
cyanosis and dyspnoea is unfavourable. In old people, drowsiness, sinking 
down in the bed, and cessation of cough aro very grave indications. 

Treatment. — The treatment is very similar to that of lobar pneumonia, 
except that stimulant and expectorant drugs may be necessary from the 
first. At the present time there is practically no difference in the methods 
of treatment applicable to the primary and secondary forms. In cases due to 
pneumococcal infection sulphapyridine or one of the other sulphonamides 
should be employed (see p. 1254). If streptococci are established as the 
infecting agent, one of the sulphouamidc preparations should be given at once. 

The patient must be in bed, and the position should often be chnnged 
so as to prevent hypostatic congestion. The room should be well ventilated, 
but without draughts, and the temperature kept at 65° F. both night and 
day. In the early stages the air may be moistened by a steam kettle, but 
the use of a tent is generally to be avoided. Poultices are now less generally 
employed than formerly, especially for children, and a light pneumonia jacket 
of Gamgee tissue is usually preferred. The diet should be restricted to fluids 
and semi-solids, as in pneumonia. Stimulants may be given early if the 
pulse becomes weak, in doses of 10 drops of brandy every 2 hours to infants, 
and quantities up to 4 or 6 ounces in the 24 hours to old people. Tho dry, 
distressing cough at the onset may be loosened by giving a simple alkaline 
febrifuge mixture, such as liq. ammon. acetat. min. 120, pot. citrat. grs. 10, 
sod. bicarb, grs. 10, with flavouring agents, such as syrupof tolu andchloroform 
water. Later, ammon.carb. and tinct. ipecac, may be given, but large dose3 of 
expectorants arc to he avoided because of their irritant effect on the stomach. 
Opiates should not be administered except as tinct. opii camphorata or possibly 
Dover’s powder in the early stages. In infants they should not bo given 
at all. 

When in infants or children, the bronchi are becoming blocked by the 
secretion within them, as evidenced by increasing dyspnoea, an emetic should 
be given. For this purpose tinct. ipecac, or ammon. carb. in emetic doses is 
tho most effective. In old people, ammon. carb. may be given in milk in 
doses of grs. 10 two or three times a day, and energetic counter-irritation 
applied to the bases by means of turpentine stupes, dry cupping or strong 
lin(ment3. 

Strychnine either by tho mouth or hypodermically is strongly recom- 
mended in cases in which the respiratory centre shows signs of failure. It 
may be pushed, if necessary, to the point of producing slight muscular 
twitchings. Nikethamide (coramine) or camphor injections and cardiac 
tonics may be given under the same conditions as in lobar pneumonia. 
The administration of warmed oxygen may give relief to dyspnoea and 
distress. 
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la cases in which resolution is delayed the question of vaccine therapy 
may be considered. It seems sometimes to be of distinct value. 

c. Inhalation, Aspiration and Deglutition Broncho-pneumonia 

Acute broncho-pneumonic processes may be caused by the inhalation 
or aspiration of fluid or solid particles, derived from the upper air-passages 
or from other parfc3 of the lung. To this form the name of aspiration, or 
inhalation pneumonia is applied. When from any cause food particles are 
drawn into the bronchi and broncho-pneumonia results, the condition is 
referred to as deglutition pneumonia. The resultant processes are similar, 
and are in effect analogous to those caused by other septic or infected foreign 
bodies inhaled into the bronchi. 

AEtiology. — These conditions may occur at any age, but are more common 
in adult life. They result from Beptio processes in the mouth, naso-pharynx, 
larynx or trachea, and from any morbid state leading to antesthesia of the 
pharynx, or to difficulty in deglutition. They occur in association with 
ulcerating growths of the mouth, tongue, tonsil, pharynx or larynx, and after 
operations for these conditions or upon the ncse and throat, including 
tracheotomy. Aspiration broncho-pneumonia may also result from vomit- 
ing during or after the administration of an amesthetic. Carcinoma of the 
oesophagus eroding the trachea may be a cause. Diphtheritic or other 
forms of paralysis, coma from any cause, especially cerebral vascular 
lesions and urremia, may lead to the passage of food particles into the air- 
passages. Other cerebral lesions, such as abscess or tumour and bulbar 
paralysi s, cunalso produce the same condition. Infected material may be 
aspirated from diseased to healthy parts of the lung, as in haemoptysis, 
abscess, gangrene and bronchicctusis, or after rupture of an empyema into a 
bronchus. 

Pathology. — Any material reaching the air-passages in this manner is 
certain to be laden with infective micro-organisms, which may induce bron- 
chitis and broncho-pneumonia. Since pyogenic organisms are often present, 
suppuration is frequent and single or multiple abscesses result, or even 
gangrene. If the pleura becomes involved, empyema may develop. 

Symptoms. — These are in general similar to those of secondary broncho- 
pneumonia and are superaddod to those of the primary condition. There 
is generally high temperature, sometimes with rigors, cough and expectora- 
tion which is occasionally offensive. It may be mixed with food material 
and with blood. The physical signs are those of bronchitis and widespread 
broncho-pneumonia. 

Complications and Sequel ee. — These are somewhat similar to those of 
other inhaled foreign bodies, and comprise abscess, gangrene and empyema. 

Course. — The course is generally short, owing to the severity of the 
process and the gravity of the primary cause. In the comparatively rare 
cases that recover the course may be severe and protracted. 

Prognosis. — From the nature of the primary condition and the intensity of 
the resulting broncho-pneumonia, this is usually grave. 

Treatment. — Prophylactic. — The utmost care should be paid to the 
toilet of the mouth and pharynx in disease of, or operations upon, these 
parts. In paralysed or unconscious patients it may bo necessary to resort to 
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nasal feeding. In hosmoptysis or bronchiectasis the patient should lie rather 
on the affected side. 

The treatment of the developed condition can be only palliative or 
symptomatic in many cases. In most instances the general treatment is 
s imil ar to that of secondary broncho-pneumonia. 

d . Tuberculous Broncho-pneumonia 

This constitutes one form of pulmonary tuberculosis (see Acute Caseous 
Tuberculosis, pp. 1210, 1211). 


PRIMARY ATYPICAL PNEUMONIA 

Definition. — A group of closely allied conditions is often included under 
this heading, such as virus pneumonia, broncho-pneumonia of unusual or 
undetermined aetiology, atypical pneumonia with leucopenia, pneumonitis, 
acute influenzal pneumonia, acute diffuse bronchiolitis, and acute bronchio- 
litis with atelectasis. It is best to restrict the term primary atypical pneu- 
monia to that large group of cases in which the aetiology is unknown. 

^Etiology. — Some of the conditions mentioned above are due to influenza 
A or B viruses associated with staphylococci or streptococci, while others 
may be manifestations of psittacosis or due to Rickettsia bodies. In primary 
atypical pneumonia the causative agent is unknown but it may be a virus. 
The disease tends to occur in epidemics, either in the early or late winter, and 
young adults are especially affected. It is believed to be spread by droplet 
infection. 

Pathology. — Little is known of the post-mortem findings, as the mortality 
rate is low, about 0-2 per cent. Observations which have been made indicate 
that there is an interstitial broncho-pneumonia, with associated bronchitis, 
and areas of collapse and emphysema. The associated bronchi are filled with 
muco-pus. The interalveolar septa are infiltrated with monocytes. 

Symptoms. — The incubation period varies from 2 to 21 days, or longer. 
The onset is often insidious with cough, malaise, and muscular pains. Coryza 
may be marked at the onset, or there may be pain in the chest with dyspnoea. 
Some cases have been detected by routine X-ray examination of the lungs. 
Generally the temperature rises to 100° to 103° F. for about a week, but 
some cases are apyrexial. Cough may be very distressing, occurring in 
paroxysms and with severe headache. There is usually some mucoid sputum, 
at times blood streaked, but never rusty. The sputum contains no pre- 
dominating organisms, but mononuclear cells are often present. The physical 
signs in the lungs are rather indefinite. One or more areas of slight dullness 
may be detected, frequently at the bases, with weak air entry, and showers of 
medium rales heard after cough at the end of inspiration. The pulse rate is 
often lower than would be expected from the pyrexia. The white cell count 
is usually normal, and the sedimentation rate of the red cells is increased. 
The Wassermann reaction may be positive for a short time. Cold agglutinins 
(autohxmoagglutinins) have been found in the blood from the second to the 
fourth weeks of the illness. Severe cases are also described with high irregular 
fever, prostration, a racking cough, cyanosis and dyspnoea. The temperature 
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may remain raised for 2 to 3 weeks. There are no typical radiological findings. 
Woolly areas of consolidation of varying size may be seen, often at the bases, 
resembling those seen in chronic disseminated or focal pneumonia. The hilar 
shadows are usually enlarged, more so than they are in early tuberculous 
lesions, and this may be of diagnostic importance. 

Complications and Sequelae. — The majority of cases are uncomplicated 
but a pleural effusion may be expected in about 9 per cent, of cases, and this 
may be purulent. Earely there are symptoms of encephalitis or meningism, 
venous thrombosis in the legs, and polyarthritis. 

Diagnosis. — With influenza no abnormal shadows are likely to be seen 
on X-ray examination of the lungs. Some cases have been diagnosed as 
tuberculosis, especially when the soft shadows are seen in the upper lobe. 
The prolonged febrile type with relative low pulse rate and absence of leuco- 
cytosis may suggest typhoid fever. 

Course. — Febrile recurrences are not uncommon if the patient is allowed 
up too soon. Usually the patient is able to leave hospital in about a month 
from the onset. In some cases the X-ray shadows take two months or longer 
before they disappear. 

Prognosis. — This is usually very good, but death may occur in the severe 
types of the disease. 

Treatment. — The patient should be kept in bed for a few days after the 
temperature has returned to normal. He should not resume work until the 
sedimentation rate is normal and the X-ray findings are clear. There is no 
specific treatment and the sulphonamides are useless and may be harmful. 
Steam inhalations usually relieve the cough. 


PNEUMONITIS 

Definition. — A localised or disseminated inflammatory process involving 
the whole texture of the lung and bronchial structures in the areas affected. 

./Etiology. — Any severe septic infection of the bronchi or lungs may 
proceed to pneumonitis. The commonest infecting agents are streptococci, 
especially the haemolytic and anaerobic varieties. The. fusi-spirochaetal 
organisms may also cause it. Pneumococci alone seldom lead to pneumonitis, 
though they may be found in association with other organisms. Pneumonitis 
is chiefly met with in later adult life, and more in the male sex. It may 
be produced by the aspiration of foreign bodies. It sometimes occurs in 
association with bronchiectasis and may be one of the conditions associated 
with the febrile attacks occurring in that condition. Virus pneumonitis is 
described under the heading Primary Atypical Pneumonia. 

Pathology. — The affected area is deeply congested, solid and airless. 
The bronchi may exude pus. Softening is frequent, leading to the formation 
of one or more abscesses. Empyema may occur as a sequel or complication. 

Symptoms. — The onset is usually acute and the general clinical features 
are identical with those of severe broncho-pneumonia. There is usually 
troublesome cough, with more or less copious mucopurulent expectoration. 
Dyspnoea and cyanosis may be marked. There is marked prostration and the 
patient is almost always gravely ill. The physical signs are usually those of 
localised pneumonia or broncho-pneumoma. The blood picture is similar 
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to that of abscess of the lung— a leucocytosis with polymorphonuclear pre- 
ponderance. 

Diagnosis is generally established by X-ray examination, showing diffuse 
dense areas of consolidation, often progressing to abscess formation. The 
areas may be multiple and the process may spread widely. 

Prognosis. — The prognosis is in the main serious, and depends to some 
extent upon the cause. Many cases, however, recover under treatment either 
with or without abscess formation. 

Treatment is in the first instance that of broncho-pneumonia. 'When 
abscess formation occurs, postural drainage, adapted to the situation of the 
abscess or abscesses, should at once be adopted. 

A simple pneumonitis has been described in children by Gill, The 
symptoms are cough, anorexia and loss of weight. On physical examination 
one or more areas of impaired percussion note with 4 few rules arc found. 
Radiological examination reveals opacities in the corresponding situations. 
These symptoms and signs usually clear up in a few days without treatment, 

R. A. Yoaso. 

G, {5, Biuwout. 


DISEASES OF THE PLEURA 
PLEURISY 

Pleurisy or plcuritis is an inflammation of the pleural membrane covering 
the lung, or of its parietal reflexions. 

An cotiological classification, based on the bacteriological findings, would 
be the most satisfactory one, but is at present impracticable, chiefly owing 
to the difficulty of establishing the bacteria concerned in many cases. The 
classification usually adopted depends upon the effects produced. If the 
process leads only to fibrinous deposit it is described as dry pleurisy. If, in 
addition, much serous fluid is poured out, the condition of pleurisy with 
ejfusion results, while if pus-formation occurs, the affection is described as 
purulent pleurisy or empyema. 

It is, however, important to recognise that, although such a classification 
is convenient from a clinical standpoint, the three conditions are in reality 
only stages or degrees in the pleural response to irritative or noxious agonts. 
The form occurring in any given case depends upon the nature of the cause, 
the extent of the infection and the degree of resistance possessed by the 
individual affected. Further, pleural inflammations may be primary or 
secondary to local disease or to blood infection, and they may oc acute or 
chronic in course. 


A.— ACUTE DRY PLEURISY (ACUTE FIBRINOUS OR 
PLASTIC PLEURISY) 

/Etiology. — Thia affection may be primary or secondary, the latter being 
much more common. Even in many cases of so-called idiopathic or primary 
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pleurisy, the condition is ip reality secondary to latent or unrecognised 
disease of the lung or adjacent structures. 

Primary dry pleurisy . — Predisposing causes include occupation and climate. 
Exposure to sudden changes of weather or cold winds, and the necessity of 
remaining in wet or damp clothing, favour its onset. It is commoner in men, 
particularly in those of poor physique. It may occur at any age, but is most 
frequently seen between the ages gf 20 and 40 years. Chill seems to be 
common as a determining cause. It is now certain that the great majority 
of cases are due to the tubercle bacillus, and that chilj_ or injury is simply 
concerned in lowering resistance and thus promoting activity of the bacillus. 
It is possible that some cases may be due to acute rheumatism. 

Secondary dry pleurisy . — Dry pleurisy is a frequent complication or 
concomitant of many diseases of the lungs, notably of pulmonary tuber- 
culosis in any form. It is almost invariably present in lobar pneumonia. 
It occurs in association with pulmonary collapse, interstitial pulmonary 
fibrosis, bronchiectasis, abscess, gangrene, infaTcts and new growths of tho 
lung. Injuries of the ohe3t-wall, disease of _the ribs, chronic nephritis, septi- 
opemia or pyaemia may all be complicated by acute dry pleurisy. 

Pathology,— -The inflamed area is often localised, but the process may be 
widespread or even involye the whole pleural surface. Either the visceral 
or parietal layer may be first affected, but as a rule both become involved. 
There is at first hypermmia with exudation of serum into the subpleural 
connective tissue. The pleura then appears slightly dull or matt, instead 
of shiny. Further exudation leads to the deposit of fibrin on the roughened 
pleural surfaces in the form of a thin false membrane, which often presents 
a rough or even shaggy appearance. This membrane consists of fibrin 
entangling leucocytes, a few red blood corpuscles and desquamated epithelial 
cells. 

During the process of resolution, localised adhesions commonly form, 
but this is not invariable, and a patch of thickenipg without adhesion may be 
tho ultimate result. 

Symptoms. — The onset is usually sudden with acute pain in the side, 
often described by the patient as a “ stitch.” Occasionally a sense of malaise 
may precede the development of the pain by a few hours or even days, but 
this is not the rule. The pain is aggravated by deep inspiration, by coughing 
or even by movement. Cough is generally an early symptom, and it is 
characteristically short, dry, ineffective and distressing. The temperature 
is usually raised, but, as a rule, only to 100° or 101° F., and some cases are 
practically apyrexial. In secondary pleurisy these symptoms are added to 
those of the primary condition. 

The decubitus is variable. The patient may lie on the affected side, 
but in some cases this aggravates the pain, and it is more comfortable to lie 
on the back or slightly turned towards the sound side. There is diminished 
movement on the affected side, and breathing may be rapid, although not 
dyspnceic. On palpation, vocal fremitus is unaffected, but local tenderness 
is sometimes elicited, and occasionally a friction fremitus may be felt. The 
breath-sounds are generally unaltered, but they may be short or jerky in 
the neighbourhood of the lesion. Tho characteristic sign of dry pleurisy is 
the friction rub. This is typically a creaking, rubbing or leathery sound 
heard towards the end of inspiration and sometimes at the beginning of 
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expiration. In the early stages there may be fine crepitant friction sounds 
only at the end of inspiration. These are very similar in character to intra- 
pulmonary crepitations and can only be distinguished by their association 
with local pain, and by being unaltered by cough. Pleural friction sounds 
may be localised to a small area, and may not be present with every respira- 
tion. They may sometimes be brought out again after disappearance by 
moving the arm, or by taking a deep .breath. The voice-sounds are not 
altered. 

Complications and Sequelae. — Dry pleurisy may proceed to effusion, or 
may lead to pleural adhesion, and this in turn may result in interstitial pul- 
monary fibrosis. The most common sequel is pulmonary tuberculosis, 
sometimes after an interval of years, the explanation being that the original 
pleurisy is frequently tuberculous. Aching pain in the side with some dyspnoea 
may be a temporary sequel of dry pleurisy. 

Diagnosis. — The differentiation of dry pleurisy from the other causes 
of pain produced in, or referred to, the chest-wall iB not always easy and 
requires careful observation of the case. The distinction is important, since 
an erroneous diagnosis of pleurisy may arouse a suspicion of tuberculosis 
in subsequent febrile diseases. In the conditions comprised in the term 
pleurodynia, which include fibrositiB of the intercostal muscles and membranes, 
the pain is increased by deep inspiration, by other muscular movements, 
and by local pressure, but there is no rise of temperature and pleural friction 
i3 not present. In intercostal neuralgia, the pain follows the course of the 
nerve and is often periodic in character. It may be influenced by movement, 
but is less affected by respiration than that of pleurisy. There may he 
tenderness and hyperalgesia over the points of exit of the posterior primary, 
lateral or anterior cutaneous branches of the nerve affected. Similar mani- 
festations may occur at the onset of acute posterior ganglionitis or herpes 
zoster. Other conditions inducing pain referred to the chest-wall are tumours 
or aneurysm pressing on the intercostal nerves, malignant disease of the 
spinal cord or of its membranes, and caries of the vertebra). Where the 
pain lasts more than a few days, and no friction is heard, these conditions 
should be borne in mind. 

Occasionally adventitious sounds of extra-pleural origin may give rise 
to some difficulty. Contraction of the muscles of the chest may cause a 
muscular “ susurrus ” ; grating sounds may be produced in the shoulder- 
joint or in the fascial planes of the back muscles. The origin of these sounds 
can usually bo determined by causing the patient to cease breathing while 
carrying out movements of the shoulder or back muscles. Occasionally 
true friction sounds may have a cardiac rhythm as well as a respiratory one, 
when the area of pleura involved iB near the pericardium. It is then referred 
to a3 pleuro-pericardial friction. 

Having established the evidence of dry pleurisy, a careful search 
should be made for some primary condition before regarding the case as 
one of simple primary dry pleurisy. Pulmonary tuberculosis, pneumonia, 
bronchiectasis and the other causes mentioned above should be considered 
and excluded. 

Course. — The temperature usually subsides in 2 or 3 days, the pain 
in the side and cough disappear, and convalescence is rapid, unless effusion 
occurs. 
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Prognosis. — The immediate prognosis is good, but as has been mentioned 
already, the condition may be of tuberculous origin, and eventually be followed 
by active disease of the lung. 

Treatment. — The patient should be kept in bed, no matter how mild the 
attack. The diet should be fluid or semi-fluid, especially if more than a 
moderate degree of fever occurs. The pain can often be relieved by strapping 
the affected side. Strips of adhesive plaster are applied from the sternum 
tp the vertebrae, beginning from below and working upwards. Occasion- 
ally this fails to afford relief and may even induce dyspnoea. As alternatives, 
a local application of tincture or ointment of iodine, a mustard leaf, capsicum 
ointment or small flying blisters may be employed. Leeches may also give 
relief in severe cases. Sometimes the pain is so intense that a small injection 
of heroin or morphine is necessary. A small artificial pneumothorax has been 
suggested as a means of separating the inflamed surfaces and giving relief to 
the pain in severe cases. A dose of Dover’s powder is useful in the early 
stage to ensure a night’B rest. The irritative cough is often .relieved by 
strapping, and a sedative linctus or lozenge may be a comfort to the patient. 
An aperient is usually advisable. As a rule no other drugB are necessary, 
but in cases suspected to be due to rheumatism, salicylates and alkalis should 
be administered. Convalescence is usually rapid, but the patient should not 
be allowed to resume work until fully restored to health, and if a tuberculous 
origin is suspected prolonged treatment on sanatorium lines should be advised. 

Certain localisations of dry pleurisy require separate notice. These are 
the diaphragmatic and interlobar forms. 

Diaphragmatic Acute Dry Pleurisy 

^Etiology. — This affection may occur primarily under conditions similar 
to those causing dry pleurisy in other parts ; not infrequently it is secondary 
to pathological changes in the abdomen. Thus hepatic cirrhosis, perihepatitis, 
perisplenitis, perinephric suppuration or peritonitis may lead to a spread 
of infection through the diaphragm to the adjacent pleura. It may also 
occur as a localised variety of secondary dry pleurisy, when the primary 
lesion is situated near the base of the lungs. 

Symptoms. — Pain is usually very severe and may be referred to the 
shoulder or to the abdomen. The former is caused by nociceptive impulses 
ascending the phrenic nerve to its origin in the third to the fifth cervical 
segments of the spinal cord, leading to pain and hypersesthesia referred to the 
cutaneous area of distribution of the fourth cervical root, at the s ummit of 
the shoulder. The abdominal pain is in the epigastric and hypochondriac 
regions, and in addition there is a localised tender spot, known as the “ bouton 
diaphragmatique ” of Gueneau de Mussy. This is situated in the subcostal 
plane, about 2 inches from the mid-line. The diaphragm is nearly motion- 
less on the affected side, and there is often some rigidity of the corresponding 
upper abdominal muscles. Hiccough may be a noticeable and troublesome 
symptom. The diaphragm, being nearly fixed in the inspiratory position, 
may cause a slight downward displacement of the liver if the pleurisy is on 
the right side. A pleural friction rub is rarely heard, the only abnormal 
signs commonly present being diminution of air entry, and possibly slight 
dullness over the corresponding lower lobe of the lung. 
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Diagnosis. — This is often difficult, owing to the fact that the severity 
of the symptoms and their localisation frequently suggest the occurrence 
of some acute abdominal catastrophe such as perforation of a hollow viscus. 
The abdomen should bo most carefully examined in every case. The history, 
the collapsed state of the patient and the evidence of free gas in the 
peritoneal cavity in perforation may assist in distinguishing between these 
conditions. 

Treatment. — This is similar to that of simple dry pleurisy elsewhere, savo 
that morphine should be withheld until the diagnosis is conclusively estab- 
lished. 


Interlobar Dry Pleurisy 

Just as inflammation may be limited to the diaphragmatic portion of the 
pleura, so tho membrane in the cleft between two lobes of the lung may be 
alone affected. This does not give rise to definite symptoms and signs by 
which it can be diagnosed during life, though its effects are not infrequently 
seen in X-ray films. It is frequently discovered on autopsy, but is generally 
secondary to pulmonary tuberculosis or pneumonia, and there is usually 
evidence of pleurisy elsewhere. It only assumes clinical importance when 
followed by effusion, and this condition is considered later. 


B.— CHRONIC DRY PLEURISY 

Under this heading a variety of conditions are included. Strictly it should 
be restricted to those rare cases, probably usually tuberculous in origin, in 
which the signs of dry pleurisy persist for long periods, or recur at frequent 
intervals. In such cases coarse dry friction may be heard over large areas of 
one lung, often with little or no accompanying pain. 

Pleural adhesion and thickening ure usually included in the group of 
chronic dry pleurisies. There may bo no symptoms, or at most slight 
dyspnoea on exertion, with aching or pain on straining, or on lifting weights. 
Sign3 suggesting adhesion are local flattening and limitation of movement 
of the chest-wall. Litten’s sign is also absent or diminished when the ad- 
hesion is basic, that is, tho shadow cast by the movement of tho diaphragm, 
best seen in the region of the seventh and eighth ribs in the anterior and mid- 
axillary lines, i3 not present or is much restricted. The vocal fremitus may 
bo diminished and the percussion note impaired. Tho breath-sounds ore 
often slightly weaker, and tho voice-sounds may be diminished over the area 
where the thickening or adhesion exists. 

Chronic diaphragmatic pleurisy or adhesion may give riso to a group of 
svmptoms simulating chronic gastric ulcer. There i3 pain in the liypo- 
chondriuin extending through to tho back and aggravated by food. Radio- 
graphic examination may be of vuluc in demonstrating limitation of move- 
ment of one cupola of the diaphragm, together with an angularity due to 
alteration of its normal contour. Investigation of the gastric functions 
may also prove of vuluo in diagnosis. 

Tho treatment of chronic dry pleurisy i3 mainly symptomatic. 



PLEURISY WITH EFFUSION 


1269 


0.— PLEURISY WITH EFFUSION 

Many cases of pleurisy, possibly the majority, proceed to effusion. The 
effusion is usually serous in character, but may be haemorrhagic. Inflam- 
matory effusions must be distinguished from passive transudates, which 
will be considered separately under the heading of hydrothorax. 

Ssro-mbbutous Pleurisy 

/Etiology. — This is in the main identical with that of dry pleurisy, of 
which it is, in effect, a later stage. It has now been established that the 
majority of cases of Bero-fibrinous pleurisy are due to the tubercle bacillus. 
The evidence on which this conclusion has been arrived at is — (1) the subse- 
quent history of the cases shows that a considerable proportion develop 
active lung signs within 5 years; (2) the cytological and bacteriological 
examination of the exudate ; (3) poBt-mortem examination of fatal cases ; 
(4) the results of tuberculin reactions. 

Other conditions which may give rise to serous effusions are lobar and 
lobular pneumonia, pulmonary infarcts and new growth. It may also occur 
in the course of generalised infections snch as the enteric group, acute rheu- 
matism, and septicaemia due to streptococci or staphylococci. In most of 
these conditions the exudate often becomes purulent. Inflammatory serous 
effusion may also occur as a complication of severe amentias, leukaemia, 
chronic nephritis, injury to the chest-wall and inflammatory conditions 
below the diaphragm or in the pericardium. It is also a common feature of 
polyorrhomenitis. 

Pathology.— The affection commences with dry pleurisy, spreading oyer 
the visceral and parietal pleura, the fibrinous exudate soon forming a thick 
rough layer on the surface. Further exudation of fluid occurs and accumu- 
lates in the pleural cavity, the lung collapsing pan passu to accommodate it. 
Owing to the hilar attachment of the lung, it retracts upwards and inwards, 
allowing the fluid to accumulate at the bases and in the axillary region, 
where it reaches its highest level, unless previously existing adhesions pre- 
vent it. The lung retracts in this way owing to its elasticity, until the pleural 
negative pressure is completely abolished. In like manner the mediastinal 
contents, including the heart, are displaced away from the affected side. If 
fluid continues to be effused after the lung has retracted to the full extent, 
and after the negative pressure has become abolished, a positive pressure is 
produced. The lung is now oompressed, and the diaphragm with the Uvex and 
spleen are pushed down, while the mediastinal structures are now displaced 
further towards the sound side. In long-standing cases, the lung may 
undergo the change known as camification, as the result of the compression 
apneumatosia. The lung appears dark red or slaty grey in colour, is firm, 
airless and heavier than water. If old adhesions are present, the effused 
fluid may be loculated and the collapse of the lung may be only partial. 

If there is much positive pressure collateral hyperasmia of the sound 
lung may result and progress to oedema. The fluid in the pleural cavity is 
pale and clear ; it often coagulates after withdrawal. Its characters are 
further described on page 1272. The quantity may amount to as much as 
5 or 6 pints. 
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Symptoms. — The onset is usually similar to that of dry pleurisy, but the 
constitutional symptoms are often more marked. There may be an initial 
rigor, but as a rule pain and dry cough are the earliest symptoms. The 
fever is of moderate degree, although it may reach 103° F. or more. "When 
effusion develops the pain is often relieved owing to the separation of the 
inflamed pleural surfaces. If a large quantity of fluid iB poured out rapidly, 
distress of another kind becomes apparent, namely dyspnoea caused by the 
mechanical effects of the fluid, collapsing the lung and dislocating the media- 
stinum. In more slowly developing effusions there may be little or no 
dyspnoea, except on exertion. Expectoration is not common, unless there ia 
oexistent pulmonary disease, or unless oedema of the sound lung develops. 

The patient often lies on the affected side or may be propped up in bed. 
Cyanosis is not a marked feature even in large effusions, unlesB there is 
collateral hyperemia of the sound side. There is generally some prominence 
on the side of the effusion, but the intercostal spaces are rarely bulged. 
Movement is restricted or absent in the lower part of the chest on the affected 
side, although with a moderate effusion the apical region may still expand. 
The cardiac pulsations may be seen in an abnormal position, the impulse 
being displaced away from the side of the fluid. In left-sided effusions, the 
pulsation may be most marked in the fourth space on the right side as far 
out as the nipple line. On palpation, the position of the impulse should be 
vended, and then the amount of chest movement and the character of the 
vocal fremitus determined. The latter is diminished or completely absent 
over an effusion of moderate or large size, although it may be obtained over 
the area where the collapsed or relaxed lung is in contact with the chest- 
wall. The percussion note over the fluid is one of stony dullness, and the 
sense of resistance is greatly increased. The exact limits of this area of 
dullness should be determined with the patient sitting up and recumbent. 
With moderate effusions the upper level is usually found to assume a curved 
line, with the summit in the mid-axilla ; this ia known as the S-shaped curve 
of Ellis or Damoiseau’s lino. In the recumbent position, a change in the 
level of this line may be observed, particularly in the front of the chest and in 
the axilla. This shifting dullness forms one of the pathognomonic signs of 
fluid, but it is not always easy to demonstrate. It is much more apparent 
in cases of pyo-pneumothorax. In large effusions, the dullness may extend 
up to the level of the clavicle and reach across the mid-line of the sternum ; 
moreover, in left-sided effusions it blends with the cardiac dullness, and the 
area of gastric resonance, known as Traube’s space, may be encroached on 
or obliterated. The relaxed lung above the effusion in front often yields a 
skodaic note, which becomes dull if the quantity of fluid increases. At the 
back there is a triangular area of relative or moderate dullness above the 
stony dull area of fluid. This is known as Garland’s dull triangle. It also 
corresponds with the relaxed or collapsed lung. At the extreme base on the 
contralateral side there i3 often a small area of dullness known as Grocco’s 
triangle. The apex is usually at the vertebral column, about the upper 
lovel of the effusion, the base extends outwards at the lower margin of the 
lung for 1 or 2 inches. This paravertebral dull area is believed to be due to 
mediastinal displacement by the effusion. Elsewhere over the sound lung 
the note may be slightly hyper-resonant. The area of deep cardiac dullness 
should be carefully marked out. In left-sided effusions it is displaced to the 
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right and extends beyond the sternum in the third and fourth spaces, even 
to the nipple line or beyond it. In right-sided effusions, the displacement 
may be very obvious, the left margin of the dullness extending as far out as 
the left mid-axillary line. The auscultatory signs are very variable, and 
much less characteristic than those obtained by palpation and percussion. 
In Borne cases, the breath-sounds over the dull area are distant and weak or 
even absent, in others they are loud and bronchial or tubular. This in- 
constancy probably depends upon the extent of pulmonary collapse and 
the degree of patency of the bronchi. With marked collapse and patent 
bronchi, bronchial breathing is heard ; with partial collapse and obstructed 
bronchi, the breath-sounds are almost or quite abolished. As a rule, no 
adventitious sounds are heard, but rales may be audible in the lung above 
the effusion. Conduction of spoken voice is diminished or abolished, but 
towards the upper part of the effusion and just above it, the sound produced 
is heard distantly and with a peculiar nasal or bleating twang, a condition 
known as segophony. Baccelli stated that the whispered voice is conducted 
through a serous but not through a purulent effusion, and called this sign 
“ pcctoriloquie aphonique,” but no reliance can be placed upon this as a 
diagnostic sign. The breath-sounds heard under the clavicle over the relaxed 
lung above the effusion are frequently harsh or puerile. In the contra- 
lateral lung the breath-sounds may be vesicular or exaggerated, and in 
cases of large effusions, where there is marked circulatory obstruction, there 
are frequently signs of congestion or oedema at the base. Similarly pressure 
on the descending thoracic aorta may cause lowering of the blood-pressure 
in the leg as compared with that in the arm (0. K. Williamson). There may 
be a systolic murmur over the cardiac region (displacement murmur). The 
abdomen should be examined to determine any downward displacement of 
the liver or spleen. The blood count in sero-fibrinous pleurisy rarely shows 
any leucoeytosis, apart from complications. 

Complications and Sequela. — Acute oedema with albuminous ex- 
pectoration is rare, but is a dangerous condition unless treatment is prompt. 
Permanent collapse and carnification of the lung may remain after absorp- 
tion in prolonged cases, and may progress to diffuse interstitial fibrosis. 
More commonly some degree of pleural thickening and adhesion persists, 
and expansion of the lower lobe may never be completely restored. Sero- 
fibrinous effusion due to tuberculosis rarely becomes purulent, but this 
sequence is common in other forms. Tracking of the fluid externally through 
the chest-wall and rupture through the lung occur but rarely. An infrequent 
complication is hemiplegia, probably due to an embolus derived from a 
thrombus originating in a pulmonary vein. Miliary tuberculosis occasion- 
ally follows rapidly on an effusion ; more commonly active tuberculosis of 
the lungs occurs after a lapse of some years. 

Diagnosis. — The recognition of the presence of fluid in the pleural cavity 
is generally easy, but with small or localised effusions it may be difficult. 
The most valuable signs aro the displacement of the heart, the absence of 
vocal fremitus, and the stony resistant dullness. The auscultatory signs are 
of less value, and may even be misleading. The chief conditions which may 
simulate effusion are fibroid lung with thickened pleura and bronchiectasis, 
pneumonia, particularly the massive form, malignant disease of the lung, 
pleura or mediastinum, massive collapse, a large pericardial effusion, and an 
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aneurysm pressing on one or other main bronchus. Subphrenic abscess may 
also give rise to difficulty (see Empyema). Fibroid disease can usually be 
recognised, since there i3 generally flattening and sink i n g-in of the affected 
side instead of bulging. The heart, if displaced, is drawn towards instead of 
away from the affected side, vocal fremitus is present although possibly 
diminished, and the dullness is rarely of the stony character obtained over 
fluid. The breath-sounds are generally weak, and if bronchiectasis is also 
present, the characteristically variable signs of that condition should be 
helpful in diagnosis. In massive pneumonia the differentiation may be 
difficult, since breath-sounds and voice-sounds are sometimes completely 
absent, but the position of the cardiac impulse is generally of decisive import- 
ance. In malignant disease and aneurysm, careful observation should afford 
diagnostic indications, such as glandular enlargement or abnormal pulsation, 
and in both instances the X-rays may establish the diagnosis. Malignant 
disease of the pleura may first show itself as a pleural effusion ; the tendency 
to recur after tapping, the presence of blood in the effusion, and the 
onset of emaciation may help to suggest the cause. In massive collapse 
there is, as a rule, but little difficulty, owing to the displacement of 
the cardiac impulse to the affected side. In pericardial effusion the 
shape of the cardiac dullness may be suggestive, and the dislocation of 
the impulse may indicate the real condition; moreover, the dullness 
over the lung behind is rarely of extreme degree unless pleural effusion co- 
exists. In any doubtful ca3e, examination by the X-rays is desirable, ainco 
it may give valuable aid in diagnosis. The shadow of serous fluid is generally 
dense, but doe3 not obscure the rib shadows completely. The upper level 
is curved and shifts to some extent with the position of the patient. It 
merges into the shadow of the collapsed lung above. The diaphragm is 
immobile on the affected side. A further aid to diagnosis consists in ex- 
ploratory puncture, which has the advantage of establishing the nature of the 
fluid as well as its presence. The technique of puncture is similar to that of 
paracentesis described on pages 1273, 1271, save that a 6 or 10 c.c. syringe 
with a needle long enough to enter the pleura is used instead of an aspirator. 
The preliminary local anesthesia by novocain or some similar preparation, 
with or without adrenaline, should be employed in every case, not only to 
avoid pain but also to obviate the risk, remote though it be, of pleural 
shock. Serou3 pleural fluid of inflammatory origin varies in colour from 
pale greenish yellow to brown. The specific gravity is usually 1018 or 
over. Protein is present as serum albumin, serum globulin and fibrinogen, 
the total quantity being, as a rule, over 4 per cent. The fluid generally 
clots spontaneously after withdrawal. The cytology of the fluid is varied, 
showing lymphocytes, polymorphonuclear cells, erythrocytes and altered 
eudothelial cells in varying proportions. A marked preponderance of 
lymphocytes i3 very suggestive of a tuberculous origin, while the presence 
of large numbers of polymorphonuclear cells is usually an indication of some 
other infection, generally by a pyogenic organism. In rare cases large numbers 
of eosinophils have been found. The origin of these cases of so-called “ eosino- 
phil pleurisy ” is at present doubtful. Cultural examination of tuberculous 
fluid usually proves sterile unless Locwenstein’a medium is used, but in fluid 
from other causes the infecting organism can often be grown. To establish 
tho tuberculous nature of a pleural fluid, inoculation of 15 c.c. of the fluid 
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into a guinea-pig may be tried. Other methods formerly employed were 
examination of the centrifugate from the fluid, and Jousset’s “ inoacopy,” 
which consists in examination of the clots derived from the fluid after they 
have been submitted to artificial gastric digestion. These two methods, 
however, fail in many cases. The methods of differentiation of an inflamma- 
tory exudate from a passive transudate are given on page 1280. 

Course. — In effusions of moderate size the temperature usually subsides 
in from 7 to 10 days, and spontaneous absorption is complete in 2, 3 or 4 
weeks. In large effusions reaching up to the second rib or higher, the course 
may be less favourable. The fever may persist even for weeks, and absorp- 
tion of the fluid may be slow or wanting entirely. Aspiration may accelerate 
the resolution, and usually only one tapping is necessary, the fluid left behind 
being absorbed rapidly. In rare cases fluid reaccumulates quickly after 
repeated tappings, and a so-called inexhaustible effusion occurs. In some 
such patients fluid may remain in the pleura for the rest of life. 

Prognosis. — The immediate prognosis is good, although with large effu- 
sions of 4 pints or more, sudden death sometimes occurs from acute oedema of 
the lungs, cardiac failure or embolism. The ultimate result depends on the 
cause. In non-tuberculous effusions, recovery may be complete, save for 
pleural adhesion, or they may progress to empyema. In tuberculous effusions 
arrest may remain complete, but, as already stated, a considerable proportion 
of the cases develop active pulmonary disease in after years. 

Treatment. — The patient should be kept in bed in an airy and well- 
ventilated room until the temperature is normal. Fluid should be restricted, 
and the diet may be salt-free with advantage. The administration of diuretics, 
diaphoretics and saline or mercurial aperients may assist in the disappear- 
ance of the exudate. The use of iodide of potassium has been recommended, 
but it is of doubtful value in these cases. The application of counter-ir ri tants 
to the chest-wall in the form of iodine or of fly blisters is often helpful. 
A sedative lozenge or linctus may be given for the irritating cough present 
in the early stage. Exploratory puncture is generally advisable to permit 
the examination of the fluid. Opinions differ somewhat as to the indications 
for paracentesis, which, however, is nowadays performed earlier and more 
frequently than was formerly the case. It is unnecessary in cases in which 
absorption of the fluid is apparent within 10 days. The following conditions 
may be considered to suggest its employment : (1) if the effusion is large 
and causing positive pressure, as shown by dullness up to the clavicle, marked 
dyspnoea, downward displacement of the liver or spleen, and collateral hyper- 
aemia of the sound lung ; (2) if absorption is slow, the fluid remaining at the 
same level for a fortnight or more ; (3) if acute oedema with albuminous 
expectoration occurs ; (4) in cases of bilateral effusion with increasing 
dyspnoea, the side with the larger effusion may be aspirated. Paracentesis 
can be performed in various ways. The simplest method is that of siphonage ; 
a long rubber tube filled with sterile saline solution is attached to a trocar 
and cannula, which are passed into the pleural cavity and the fluid is siphoned 
into a receptacle at a lower level. This method has the great advantages 
that the degree of suction employed is under control, and the lung expands 
gradually as the fluid is withdrawn. It is often difficult to remove a large 
quantity of fluid by this means, and it fails in looulated effusion. Aspiration 
is more generally effective, and may be carried out either by Dieulafoy’s pump 
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and two-way tap, Martin’s syringe, or by Potato's apparatus. With these 
methods it is impossible to withdraw all the fluid, and removal with air 
replacement is now often practised with advantage. For thi3 purpose an 
aspirator and an apparatus like that used in the induction of artificial 
pneumothorax are required. This method permits of almost complete 
removal of the fluid, prevents cough and discomfort, lessens the tendency 
to recurrence of the effusion and promotes expansion of the lung. In per- 
forming aspiration the patient should sit up in bed, or lie slightly turned on 
the unaffected side, and the area for operation should be painted with iodine. 
The skin and muscles down to the pleura should be anaesthetised with procaine 
(novocain) or other local anaesthetic, and a small incision made through the 
skin, though this is not essential in the case of a small instrument. The 
trocar and cannula are then pushed carefully into the pleural cavity just 
above a rib to avoid puncturing the intercostal artery. The sites chosen 
depend on the situation of the fluid, but the most convenient are in the 
sixth space in the mid-axilla, the seventh space in the posterior axillary line, 
or the eighth space just below the angle of the scapula. Aspiration should 
be stopped if cough occurs, if pain is severe, or if albuminous expectoration 
with signs of oedema supervenes. In rare cases Budden death from pleura) 
shock has occurred. The risk of this may be obviated by careful local 
anaesthesia down to the pleural level. Other risks are due to faulty technique, 
and comprise entrance of air into the pleural cavity from wrong connection 
of the apparatus or from wounding the lung, and infection of the pleural 
cavity from failure in the aseptic preparations leading to empyema. Air 
replacement is of value in some cases, since it allows of almost complete 
removal of the fluid. 

After absorption or removal of the fluid, re-expansion of the lung may be 
promoted by the use of Wolff’s bottles, or by appropriate breathing exercises. 
With the former, fluid is forced from one bottle to another by blowing. In 
the latter, the patient takes deep inspirations while seated in a chair with 
the sound side partly fixed. In all cases in which a tuberculous origin is 
proved or suspected, prolonged convalescent treatment on sanatorium 
principles is advisable. 

Anomalous Pleural Effusions 

Two unusual forms of pleural effusion require brief mention — they are 
encysted interlobar and encysted diaphragmatic sero-fibrinous pleurisy. 
Tho former of these can only be recognised by X-ray examination followed 
by exploratory puncture. Encysted diaphragmatic sero-fibrinous pleurisy 
is rare, but a case has been erroneously recorded as acute serous mediastinitis. 
This condition is simply one of pleural effusion localised to the space between 
tho mediastinal pleura, tho diaphragm and the lung. Both of these condi- 
tions, if diagnosed, should be treated on general principles. The effusion 
may absorb spontaneously, but if not, aspiration may be necessary. 

Purulent Pleurisy (Empyema) 

In this condition tho pleural exudate becomes purulent. The fluid may 
Le turbid and the presence of pus be apparent only on microscopical 
examination, or it may consist of typical pus. 
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etiology. — Predisposing Causes. — Empyema is common in children 
under 10 years of age, and the younger the child the greater the 
probability that any effusion will be purulent. In adults it is commonest 
between the ages of 20 and 40 years, probably owing to the heavy incidence 
of pneumonia in this age period. Debility, exposure and alcoholism may 
promote its occurrence. Purulent pleurisy is but rarely primary, except in 
the form due to the pneumococcus. It is most commonly due to extension 
from the lungs, especially from lobar pneumonia and from broncho- 
pneumonia. Other pulmonary causes are tuberculosis, bronchiectasis, abscess, 
gangrene, new-growth, or septic infarcts in infective endocarditis. It may 
develop in association with mediastinal lesions, such as suppurating glands, 
ulcerating carcinoma of the oesophagus, or from suppuration in the neck track- 
ing downwards. Infection of the pleura may occur through the chest-wall as 
a result of gunshot wounds, stabs, fractured ribs, and faulty technique in 
aspiration of a serous effusion. The primary source of pleural infection may 
be in the abdomen, the organisms passing through the diaphragm from a 
perinephric, subphrenic, or hepatic abscess, or from localised or generalised 
peritonitis consequent on rupture of a gastric or duodenal ulcer. The involve- 
ment of the pleura may take place through the blood in septicaemia, sup- 
purating gunshot wounds, compound fracture of the femur, and in otitis 
media with lateral sinus thrombosis. 

Empyema may develop during the course of many of the acute specific 
fevers, such as scarlet fever, variola, measles and the enteric group ; but 
since in these conditions it is usually secondary to broncho-pneumonia, it 
belongs strictly to the pulmonary group. 

Exciting Causes. — The organisms most frequently found in purulent 
effusions are the pneumococcus and the streptococcus, the former accounting 
for more than half of the cases. Occasionally the pus proves to be sterile 
on culture ; such cases are generally the result of the tubercle bacillus or of 
a pneumococcus which has died out. Other organisms less commonly 
found are staphylococci, Pfeiffer’s H. influenza, the B. typhosus, and Fried- 
lander’s pneumo-bacillus. Streptothrix organisms are occasionally found (see 
Actinomycosis), also various saprophytes and anaerobic organisms, especially 
in fetid empyema. 

Pathology. — The initial stages are similar to those of dry and sero- 
fibrinous pleurisy, but when the effusion occurs, it proves to be rich in leu- 
cocytes undergoing disintegration and to contain the infecting organism. 
It varies from a slightly turbid Bemi-translucent fluid to typical thick, opaque, 
creamy pu8. Its colour ranges from pale amber to green or greenish grey. 
It may be odourless or extremely offensive. In cases secondary to gangrene, 
it may be thin and horribly fetid, while in pneumococcal cases it may be 
curdy and of slightly sweetish odour. The pleura is covered with a more 
or less thick layer of sodden fibrinous exudate. In cases due to the pneu- 
mococcus this false membrane may be very thick. Adhesions form quickly, 
leading to encystment or loculation of the pus. Such adhesions also prevent 
the lung from expanding after evacuation of the pus, with the result that the 
lung becomes carnified and interstitial fibrosis results. There is usually 
some enlargement of the bronchial glands. In long-standing cases there 
may be lardaceous disease of the liver, spleen, kidneyB and intestines. 

Symptoms. — Since empyema usually develops in the course of, or as a 
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8ero-fibrinous pleurisy, sudden death may occur. Death may occur after 
operation, from exhaustion or from cerebral abscess. 

Prognosis. — This depends upon the primary cause, the method of treat- 
ment adopted, and the duration of the effusion before the operation. The 
most favourable forms are those due to the pneumococcus, which are re- 
cognised and treated at an early stage. In neglected cases, with profound 
toxmmia, with gangrene of the lung or lardaceous disease, the outlook is 
extremely grave. Empyemata due to streptococcal infection are serious, un- 
less recognised early ; similarly with cases of fetid empyema due to anaerobic 
infections. Infected hoemotliorax consequent on gunshot wounds of the chest 
is of grave prognosis. The outlook is serious in cases of bilateral empyema, 
but recovery may follow successive evacuation of the pus on the two 
sides. 

Treatment. — This consists in the evacuation of the pus by operation as 
soon as the diagnosis is established in pneumococcal cases. In those of 
streptococcal origin, operation should not be resorted to while the fluid is of 
thin sero-purulent character, but should be postponed until it is definitely 
purulent. Premature operation in streptococcal cases has been shown by 
the American Empyema Commission to be a very dangerous procedure, since 
the fluid is not shut off by adhesions and operation may lead to open pneumo- 
thorax, with flapping mediastinum. At this stage, the condition « described 
as pyothorax. A preliminary aspiration is of advantage in large effusions, and 
may be repeated in streptococcal effusions until they are ready for operation. 
The operation consists in drainage by removal of a piece of rib subperi- 
ostcully and incision of the parietal pleura. For the operation a general anaes- 
thetic may be given, but it is now almost always carried out under local 
anaesthesia ; but if the patient’s condition renders this undesirable, an incision 
under local anaesthesia may be made through an intercostal space and a 
drainage tube inserted, a piece of rib being removed later under general or 
local anaesthesia when improvement has occurred. The wound is dressed at 
least daily and the drainage tube sterilised, every endeavour being made to 
prevent secondary infections. To this end the pleural cavity may be irrigated 
daily by the Carrel-Dakin method, or washed out with some antiseptic such 
as flavine or brilliant green. To avoid pleural shock, free exit for the wash 
fluids must be ensured. By some authorities pneumococcal empyemata, 
particularly in young children, are treated by repeated aspirations or by 
siphon drainage. If the pus is thick and difficult to evacuate, incision of 
the pleura with immediate suture is performed, any reaccumulation being 
treated by aspiration with or without oxygen replacement. If, however, 
toxic symptoms persist, drainage should be effectively established at once. 
Cases of pneumococcal and kamiolytic streptococcal empyema have been 
successfully treated with penicillin without operation. 

In cases of chronic empyema, or of sinus failing to close, the question of 
some plastic operation must be considered. Various forms of operation 
have been devised, involving removal of portions of many ribs, and the 
decortication operation of Fowler and Delorme. The general condition of 
the patient must be carefully considered before these operations are advised. 
In some cases an autogenous vaccine seems to be of value, if drainage is 
satisfactory. 

Special varieties ok Empyema. — Certain special localisations of purulent 
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pleurisy require separate consideration, notably apical, interlobar and dia- 
phragmatic empyemata. 

Apical empyema . — This condition is usually secondary to apical pneu- 
monia, less commonly to pulmonary tuberculosis. It is one variety of en- 
cysted empyema, the pus being shut off from the rest of the pleural cavity 
by adhesions. The symptoms and signs are not characteristic, but may be 
suggestive. There is very marked dullness below the clavicle, not transgressing 
the middle line, with weak or absent breath-sounds, and possibly some indica- 
tions of mediastinal displacement. Diagnosis can, as a rule, be established 
only by tho X-rays and exploratory puncture, the latter being carried out 
in the second space near the mid-clavicular line. The treatment consists in 
drainage by incision as near the lower limit of the effusion as possible. 

Interlobar empyema . — Pus collecting between two of the lobes may be 
difficult to differentiate from pulmonary abscess, gangrene and bronchiectasis. 
It is often not diagnosed until rupture into a bronchus draws attention to 
it. The signs are generally most marked in the axilla or near the angle of 
the scapula. They are often slight until rupture occurs, and even then 
there may be only a small area of dullness in the line of an interlobar fissure, 
with distant or weak bronchial breathing and a few rales. The pus expecto- 
rated may be fetid, and the patient’s breath may be offensive a few days 
before rupture occurs. The condition simulates abscess of the lung and may 
be almost impossible to differentiate from that affection. Examination by 
tho X-rays gives the greatest help in the diagnosis. Recent observations 
suggest that interlobar empyema is much less common than abscess. The 
treatment is identical with that for pulmonary abscess. 

Diaphragmatic empyema . — Tho pus is usually encysted, and may be 
so deeply situated as to give but few signs. The initial symptoms ore 
generally severe, being those of diaphragmatic pleurisy, but hiccough is 
often a troublesome feature. When pus forms, there may be marked con- 
stitutional symptoms, and obscure signs may develop, such as dullness, at a 
point just above tho base behind, with weak or distant bronchial breathing. 
With such a history and obscure basic signs, especially when they occur after 
an attack of pneumonia, the use of the X-rays and of the exploring needle 
should not be neglected. In cases not recognised and treated, rupture into 
a bronchus or through the diaphragm may occur. The treatment is similar 
to that for ordinary empyema. 


HYDROTHORAX (DROPSY OR HYDROPS OP THE PLEURA) 

Hydrothorax is tho name applied to a collection of clear fluid in the 
pleural cavity, the result of passive transudation from the capillaries. 

^Etiology. — The commonest cause of hydrothorax is cardiac failure from 
chronic valvular disease, or from myocardial weakness or degeneration. It 
occurs in acute and chronic renal disease, under conditions similar to those 
leading to dropsy in these affections. It is sometimes found in severe 
ansemias, especially pernicious anaemia. Obstruction to the azygos veins 
may lead to transudation into one pleural cavity or into both. This obstruc- 
tion may be induced by pressure from without by a mediastinal or pulmonary 
new-growth, or by internal causes such as thrombosis. 
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Pathology. — The pathology of hydrothorax is that of dropsy elsewhere. 
It is produced by mechanical or chemical conditions affecting the blood llow 
through the capillaries, and it must be distinguished carefully from in- 
flammatory effusion. There is a difference in the composition as well as in 
the origin of the two kinds of pleural fluid. The characters of inflammatorv 
effusions have been described under pleurisy with effusion. The fluid in 
hydrothorax is pale yellow in colour, and the specific gravity is 1015 to 1010 
or less. It is clear and does not clot after removal. There is little protein, 
often not more than 1 per cent., but transudates due to local obstruction 
may contain as much a3 3 per cent. The cellular elements are scanty, 
although some endothelial cells may be present, often united together In 
plaques. The fluid may bo definitely bloodstained, when it is described as 
bmmo-hydrothorax. 

Hydrothorax is usually bilateral in cases due to cardiac or renal disease, 
but in the former there is often more fluid on the right side, or the fluid 
may be confined to that side. The explanation of this is somewhat obscure. 
It has been suggested that it is due to pressure or traction on the vena azygos 
major by the enlarged right heart, but according to Fetterolf and Landis, a 
more likely explanation is pressure of the distended right auricle upon the 
pulmonary veins. Fluid may also collect in greater quantity on the side 
upon which the patient lies most constantly. In cases with unilateral pleural 
adhesion, oedema of the lung may occur on that side, while hydrothorax 
occurs upon the other. 

Symptoms. — The symptoms of hydrothorax are generally overshadowed 
by those of the condition causing it, but the occurrence of dyspnoea and 
cyanosis in any case of cardiac or renal disease should suggest careful ex- 
amination of the bases of the lungs. In the absence of inflammatory com- 
plications the condition is afebrile. The signs are identical with those of 
sero-fibrinous pleurisy, save that no friction sounds are audible at any stage. 
It is, however, more difficult to assess the significance of displacement of the 
cardiac impulse, owing to the increased size of the heart in the case3 of cardiac 
origin. 

Diagnosis. — -This depends upon the presence of signs of fluid in the pleura 
in association with cardiac or renal disease, with absence of fever, and also 
upon the characters of the fluid withdrawn by puncture or aspiration. 

Treatment. — Removal of the fluid may give great relief. It may be 
necessary to repeat the operation, since the fluid often reaccumulates. The 
treatment of the primary condition should also be carried out. 

HAEMORRHAGIC PLEURAL EFFUSIONS 

All fluids poured out into the pleura contain a certain number of red 
blood corpuscles. It is only when a number sufficient to give a definite red 
colour are present, that the fluid is regarded as hmmorrhagic. 

For convenience of description three forms may be differentiated—- 
(1) Haemorrhagic pleurisy or hmmo-serothorax ; (2) hmmo-hydrothorax ; and 
(3) hsomotkorax. 

1. ILemorriugio pleurisy. 

This is simply a pleurisy with effusion, in which the exudato is blood- 
stained. 
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Etiology. — The usual causes are malignant disease of the lungs, pleura 
or mediastinum, and rarely tuberculosis of the lung and pleura. Haemor- 
rhagic pleurisy may occur in association with hepatic cirrhosis, but in 
this case it is often the result of a terminal tuberculosis. It occurs less 
frequently in association with blood diseases, such as purpura, and with 
the m a lig n ant or haemorrhagic varieties of acute infectious fevers such 
as scarlet fever and small-pox, and occasionally with lobar pneumonia. 
Sometimes in tapping a sero-fibrinous effusion for the second time, it is found 
that the fluid, which was originally clear, is now blood-stained. This is 
not necessarily an indication of increase in the severity of the process, but 
may be due to injury of a blood vessel at the first operation. 

Symptoms. — The symptoms and signs are identical with those of serous 
effusion, and the hamorrhagio character can only be recognised by with- 
drawal of the fluid. An interesting point is the frequency of excess of 
eosinophils in these effusions. Diagnosis and treatment are the same as 
for sero-fibrinous pleurisy. 

2. Hemo-hydbothorax. 

This condition has been referred to under hydrothorax. It consists 
simply in blood-staining of a passive transudate into the pleura. 

3. Hemothorax. 

Haemorrhage into the pleural cavity is the result of injury or disease of 
the vessels of the lung, mediastinum or chest-wall. 

Etiology. — The chief causes are injury, such as penetrating chest wounds 
or fracture of the ribs, rupture of an aneurysm, and erosion by new-growth. 
Experience of the traumatic group has been largely increased during the 
War of 1914-1918 and the present War. Haemothorax was noted in about 
70 per cent, of chest wounds. 

Pathology. — The effused blood generally comes from the lung vessels, 
less commonly from the intercostals. It is “ whipped ” by the movements 
of the heart and lungs, with the result that fibrin is deposited in layers upon 
the diaphragmatic pleura, and the parts of the visceral and parietal pleura 
in contact with the blood. The fluid remaining in the pleura or withdrawn 
by aspiration is largely defibrinated and therefore does not clot, unless a 
secondary pleurisy develops. 

The lower lobe of the lung on the affected side becomes collapsed and 
eventually carnified, unless absorption occurs or unless the blood is aspirated. 
The upper lobe may show some compensatory emphysema, and adhesions 
may form in the pleura, separating it from the haemothorax below. When 
secondary infections of the bronchi or lungs occur, such as bronchitis or 
broncho-pneumonia, the collapsed lower lobe is not affected. 

Symptoms. — The symptoms of haemorrhage into the pleura from 
medical causes, such as rupture of an aneurysm or erosion of a large vessel, 
are collapse and rapid death. When due to disease or injury of an inter- 
costal vessel, they may be insidious and slowly ingravescent until dyspnoea, 
restlessness and the other indications of internal haemorrhage develop. When 
due to injury, similar symptoms occur, but may be masked or overshadowed 
by the shook, haemoptysis and cough, induced by the wound of the lung or 
chest-wall. The signs are those of pleural effusion, but in traumatic cases 
certain special features may be mentioned. There is a great tendency to 
retraction of the chest-wall on the affected side, and the cupola of the dia- 
4 1 
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phragm on this side is displaced upwards. This is thought to be due to au 
active lobar collapse of the lung, the lung contracting, not as the result of the 
pressure of the effusion, but in consequence of a nervous protective reflex 
initiated by the trauma. Vocal fremitus is usually diminished or absent. 
The breath-sounds over the effusion are frequently bronchial, and well- 
marked bronchophony and pectoriloquy may be present. 

Complications and Sequelae. — The most serious complication is in- 
fection of the effusion. This is generally due to organisms introduced at 
the time of the wound, either by the missile or by portions of the clothing 
or skin carried in with it. Aerobic organisms, such as a streptococcus, or 
anaerobic one3, as the B. aerogenes encapsulate or the B. sporogenes, may be 
present. A haemo-pneumothorax may develop, the gas entering the pleural 
cavity from the wound in the lung or through the chest-wall. Gas may also 
be formed by gas-producing infecting organisms in the effusion. Massive 
collapse may occur in the contralateral lung, or other complications may 
arise, such as bronchitis, broncho-pneumonia, lobar pneumonia or oedema 
of the lungs. If the effusion is small and not infected, there are usually no 
permanent after-effects. In severe cases sequela), similar to those of sero- 
fibrinous pleurisy and empyema, may result. 

Diagnosis. — Hremothorax should be suspected when basic dullness 
develops shortly after a gunshot wound of the chest. The mistake that is 
most likely to be made in such cases is to confuse hcemothorax with lobar 
pneumonia. The cardiac displacement and the diminution of vocal fremitus 
over the dull area are the most valuable diagnostic Bigns. An active lobar 
collapse is distinguished by the fact that the heart is displaced towards the 
affected side. The X-rays afford valuable confirmatory evidence in most 
cases. When air and blood are present, the upper border of the dark area 
in the radiogram has a sharply defined edge, while the pleural cavity above 
is very translucent. The use of the exploring syringe generally settles the 
diagnosis, except in certain cases in which, although a considerable quantity 
of blood may be present, none is removed by aspiration owing to the needle 
entering the clot. 

Course. — This depends upon the cause and size of the haemothorax, 
and upon the mode of treatment adopted. It is profoundly and gravely 
influenced by infection of the effused blood. A small sterile haemothorax 
is generally absorbed spontaneously. Medium-sized and large effusions 
may not disappear unless aspirated. An infected haemothorax will inevit- 
ably prove fatal, if untreated. 

Prognosis. — In a sterile haemothorax due to a chest wound the prognosis 
is good. If infection occurs, the prognosis depends upon the promptitude 
with which this condition is recognised aud radically treated. 

Treatment. — The blood in the pleural cavity and the fluid exuded from 
the pleura in response to the irritation of the blood, form an ideal culture 
medium for infecting organisms. All hamiothoraces should therefore be 
aspirated on alternate days until the pleura remains dry. With successive 
aspirations the fluid becomes clear aud yellow. Blood transfusions should be 
given if the patient becomes amende. Small clots sometimes form in the 
coato-phrenic angle, and larger clots occur if the fluid becomes infected, 
which may require evacuation through a small intercostal incision. Air 
replacement may be practised at the first or second aspiration with a view to 
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permitting a more complete and more comfortable aspiration and of checking 
any tendency to recurrent haemorrhage. Air replacements later have the 
disadvantage of keeping open a large pleural pocket which may become 
infected. Infection is not likely to show itself before the fifth day after being 
wounded. Sulphathiazole should be given in all cases directly after wounding. 
Drainage by rib resection is required when definite pus forms and respiratory 
exercises should be instituted within 48 hours of drainage if the condition 
of the patient permits. 


CHYLOUS AND OTHER MILKY EFFUSIONS 

A milky fluid is occasionally obtained on exploratory puncture or aspira- 
tion of a pleural effusion. It is usual to classify such fluids into three groups 
— (1) Chylothorax ; (2) chyliform fluid ; (3) pseudo-chylous fluid. 

1. Chylothorax. 

There is an effusion of pure chyle or of serous fluid mixed with chyle. 

etiology. —Chylothorax is usually the result of injury to, or disease 
of, the thoracic duct. The traumatic form is, as a rule, secondary to crush- 
ing of the chest-wall with fracture of the ribs. In disease, the thoracic duct 
may be pressed on by a malignant growth or enlarged mediastinal glands, 
or the flow may be obstructed by thrombosis of the left subclavian vein. In- 
vasion of the thoracic duct by the Filaria sanguinis hominis may also be a cause. 

Pathology. — The fluid in true chylothorax is a milky emulsion which 
remains so on standing, although a cream-like layer may form at the top. 
With the microscope fat globules can be seen, which stain with the usual fat 
stains and can be dissolved by ether. 

2. Chyliform effusion. 

In this condition fat is present, but it is not derived from the thoracic 
duct. 

.Etiology. — Chyliform effusions occur in association with tuberculosis 
and carcinoma of the pleura or lung. 

Pathology. — The fluid is milky and contains fat in emulsion, although 
in smaller quantities than in true chylothorax. On microscopical ex- 
amination large fat droplets are seen, and numbers of cells, chiefly leucocytes 
undergoing fatty degeneration. It is, no doubt, from this process that the 
fat is derived. 

3. Pseudo-chylous effusion. 

In this condition the milky appearance is not due to fat, but to other 
particles causing opalescence. 

Etiology. — Pseudo-chylous fluid has been observed in chronic effusions 
due to heart disease, nephritis, tuberculosis and malignant disease. 

Pathology. — The milky appearance is due in some cases to a lecithin 
globulin complex (Wallis and Scholberg). Other rare causes of milky, 
opalescent or turbid effusions are the presence of particles of calcium phos- 
phate, cholesterin or filarial embryos. These fluids are distinguished from 
the above by showing a deposit on standing. 

Diagnosis. — This can only be established by microscopical and chemical 
investigation of the fluid withdrawn. 

Prognosis. — The prognosis in most cases of milky effusions is serious. 
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owing to the gravity of the primary condition. Some traumatic cases of 
true chylothorax recover. 

Treatment. — The treatment is for the most part symptomatic ami 
dependent upon the primary condition. In true chylothorax, removal of 
the fluid is inadvisable, unless it is causing dyspnoea or other symptoms of 
pressure. The drain of fat caused by it is a serious loss, especially if the 
tapping has to be repeated frequently. In chyliform effusions there is a 
marked tendency to recur after removal of the fluid. 


PNEUMOTHORAX 

In pneumothorax, gas, usually air, collects between the layers of the 
pleura, which now becomes a real instead of a potential space. When 
serous fluid is present as well as the gas it is called a hydro-pneumothorax, 
when pus forms the condition is described as pyo-pneumothorax, and when 
blood and gas collect the term hmmo-pneumothorax is applied. 

./Etiology. — Pneumothorax is more common in men, and the maximum 
incidence is between the ages of 20 and 40 years, but it may occur at any 
age. The air may gain access to the pleural cavity in the following ways : 
(1) Through the visceral pleura from the air in the lungs and bronchi. This 
accounts for 95 per cent, or more of the cases. The commonest cause is 
rupture of a subpleural tuberculous focus. Rupture of an empyema into the 
lung is the next most frequent antecedent condition. Other pulmonary 
causes are gangrene, abscess, septic infarct, bronchiectasis, new growths of 
lung and pleura, and rupture of nil emphysematous bulla or vesicle. Puncturo 
of the lung during paracentesis, or rupture of the pleura over a diseased 
focus, owing to rapid expansion of the lung during the same operation, 
may lead to pneumothorax. A broken rib perforating the lung can also 
induce it. It may occur as a complication of artificial pneumothorax treat- 
ment, especially when this is bilateral. (2) Through the chest-wall, as a 
result of penetrating wounds, although pneumothorax is not a common 
result. An abscess in the chest-wall opening externally and through the 
pleura, or a discharging empyema necessitatis, may be a cause. (3) Through 
the mediastinum, by ulceration of an oesophageal growth, or of a diseased 
bronchial gland, into the pleura, or from accidental perforation of the 
oesophagus during the passage of an oesophageal bougie or cesophagoscopc. 
(4) Through the diaphragm, from some hollow abdominal viscus, e.g. an 
ulcer of the stomach or duodenum may -perforate, leading to the formation 
of a subphrenic abscess, which in turn may break through the diaphragm 
into the pleura. (5) Gas may accumulate in the pleura owing to infection 
of a pleural effusion by gas-producing organisms. This is generally the 
result of wounds. 

Sudden spontaneous pneumothorax in apparently healthy persons occurs 
more commonly than is generally recognised, and is described as simple or 
benign pneumothorax. The causation is obscure. Rupture of an emphy- 
sematous vesicle, or of a latent or healed tuberculous focus, have both been 
suggested, though the latter is improbable, since there is usually no pleural 
reaction and the lung rapidly rc-expands. In rare cases, however, the collapse 
of the lung is long-continued and may even be permanent. The condition is 
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often recurrent, and is exceptionally bilateral. Complete recovery is the 
rule. Very occasionally spontaneous heemopneumothorax occurs. The 
symptoms are usually more severe and a fatal result is not uncommon. 

The exciting cause of pneumothorax may be physical strain or violent 
cough, but many cases occur while the patient is at rest or even during sleep. 

Pathology. — The entrance of air between the layers of the pleura dis- 
turbs the pressure relations in the thorax in a similar way to the effusion 
of fluid; but whereas with the latter the process is gradual, in pneumo- 
thorax it is rapid, and the pressure within the pleura changes from the 
normal negative figure to that of the atmosphere, often in a few minuteB or 
less. Mediastinal and cardiac displacements like those in pleural effusion, 
and due to the unopposed traction of the sound side, are also rapidly 
produced. The subsequent pressure relations depend upon the source of 
the air. If the opening is in the chest wall, the intrapleural pressure 
will remain equal to the atmospheric, until the opening becomes closed. 
If the opening is in the lung, three varieties occur : (1) the open- 

ing may remain patent, when the pressure keeps at atmospheric level; 

(2) the opening may be valvular, permitting the entry of air into the pleura 
during inspiration, but preventing its escape during expiration. In this 
case the pressure in the pleura rises above that of the atmosphere, and 
the air within it is at a positive pressure, causing further cardiac and 
mediastinal dislocation with downward displacement of the diaphragm; 

(3) the opening becomes sealed, and there is a condition of closed pneumo- 
thorax in which the pressure may be equal to, greater or less than, that of 
the atmosphere. 

To demonstrate pneumothorax post mortem, the autopsy may be per- 
formed under water, or a flap being made of the skin and muscles at the 
side of the thorax, this may be filled with water before puncturing the inter- 
costal spaces. A third method is to dissect carefully through an inter- 
costal space down to the pleura, when the lung will be found to be retracted. 
On opening the thorax the appearances vary. If the air entering the pleura 
is sterile, no inflammatory reaction occurs, the pleura remains shiny and 
no fluid is formed, the condition being one of simple pneumothorax. More 
commonly, bacteria gain access to the pleura with the ingoing air, or sub- 
sequently through the opening when this remains patent, with the result 
that either serous fluid or pus collects. In the former case the condition 
is described as hydro-pneumothorax, in the latter as pyo-pneumothornx. 
The appearances of the pleural membrane are similar to those found in sero- 
fibrinous pleurisy and empyema respectively. The lung is collapsed in 
every case of pneumothorax, and lies retracted towards the hilum and the 
spine. In tuberculous disease, a caseous focus or small cavity just under 
the pleura is the most frequent cause. The perforation may be a large 
circular rent or a small pin-hole, but multiple apertures may occasionally 
be present. The opening can usually be found, even if small, by submerging 
the lung under water while pumping air down the trachea. When ex- 
tensive adhesions are present, the collapse of the lung is largely prevented 
and the pneumothorax is only partial. In such cases the perforation is 
frequently near the adhesions. In cases where fluid is present the diaphragm 
may be seen to be depressed on the affected side and its curvature lessened 
or reversed. 
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Symptoms. — In a considerable proportion of cases the onset is sudden 
and the condition of the patient becomes alarming at once. On the other 
hand, pneumothorax may develop insidiously, with surprisingly little pain 
and dyspncea, so that its occurrence may be overlooked or only discovered 
on routine physical and radiographic examination, including a lateral film. 
This is more likely to be the case when perforation occurs in a lung extensively 
diseased or when the aperture is small, and the leak of air ia slow. In the 
acute form of onset the patient is seized with severe pain while coughing 
or engaged in some extra exertion. There is often a feeling of “ something 
having given way,” and at once great dyspnoea develops with Bigns of collapse 
and severe mental anguish. The patient may appear blue, cold and clammy, 
breathing is rapid and shallow, the temperature falls to subnormal, the 
heart beats quickly and the pulse becomes small and weak. The patient 
is often restless, very alarmed and unable or afraid to speak. Occasionally 
death occurs in a few min utes. As a rule, the more acute symptoms subside 
in a few hours, but the temperature rises and the rapid breathing usually 
persists for some time. On examination the patient will usually bo found 
sitting up, with aim nasi working and with rapid shallow breathing. The 
affected side is almost or entirely immobile and is usually bulged. The 
displacement of the cardiac impulse towards the unaffected side is generally 
obvious, and is almost immediate. Palpation confirms the absence of 
movement, and vocal fremitus is found to be absent, except where the 
collapsed lung remains in contact with the chest-wall, over which area it 
may be increased. The exact position of the cardiac impulse should also 
be determined : in right-sided cases it will be found in the left axillary 
region ; in left-sided cases it may be under or beyond the right nipple. 
The liver may be felt much depressed in right-sided cases. The note over 
a pneumothorax is characteristically tympanitic or drum-like, as a rule, 
but in cases with positive pressure the tympany may be flat and muffled. 
The tympanitic area should be carefully mapped out; it may be found 
to extend across the middle line, or to encroach on or obliterate the liver 
dullness in right-sided cases. On the other hand, in partial pneumothorax, 
the area may be small and easily escape recognition. In left-sided cases, the 
cardiac dullness may be completely wanting on that side, and a dull area 
found to the right of the sternum. This may give a useful hint as to the 
diagnosis. On auscultation, the breath-sounds are often absent, but they 
may be present at the apex, although weak. In other instances distant 
tubular breathing may be audible from the collapsed lung ; in cases with a 
large patent opening hollow cavernous breathing may be heard. The voico 
sounds have an amphoric or metallic quality, and an amphoric echo may 
occur with any sound produced near the pneumothorax. Metallic tinkling 
is an example of this, being the quality conveyed to rales or other adventitious 
sounds produced in breathing. The bell sound or bruit d'airain is a valuable 
sigu, but is not invariably present. It is elicited by listening to the chest, 
near where a coin is placed flat on it and tapped with another. A similar 
sound may be heard with the stethoscope on flicking over a pneumothorax 
with the thumb and finger. The displacement of the heart can be confirmed 
by auscultation, and the heart sounds may be found to have a metallic 
character. When air and fluid are present in the pleura the signs are some- 
what modified. There i3 dullness at the base, which shifts its level with the 
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patient’s movements, the upper limit being straight, in contrast with the 
curved line of ordinary effusions. A marked succussion splash may be heard 
and felt on shaking the patient, or the patient may demonstrate the sign by 
a sudden shake or jerk. • 

Complications and Sequelae. — Cardiac failure and rapid death occur 
occasionally. The chief complications are due to the entry of infective organisms 
into the pleura, leading to pleurisy and the effusion of aero-fibrinous fluid or 
pus. The sequelae may be pleural adhesions in cases that recover, especially 
if effusion occurs. There may be also permanent collapse of the lung in 
long-standing cases, and in py o -pneumothorax a fistula, either pleuro- 
pulmonary or external, may remain in spite of treatment. 

Diagnosis. — The recognition of a large or of a complete pneumothorax 
is easy as a rule, the signs being characteristic. When a large quantity of 
fluid is present in an open pneumothorax, the presence of air may not be 
recognised until after paracentesis or X-ray examination. The latter gives 
information of the greatest value and sometimes demonstrates the presence 
of local pneumothorax where it has not been suspected. The air space between 
the lung and pleura shows most clearly in radiograms, and if fluid is present 
as well, the dead level of the upper border of the shadow, varying with 
position, is most characteristic. Diagnosis is more difficult in cases where 
pleural adhesions exist, or where the pneumothorax is small and localised, 
especially if X-ray examination is not available. The following conditions 
may give rise to difficulty and should be considered in doubtful cases. (1) 
Total excavation of a lung, or a large pulmonary cavity, in either of which 
the note may be boxy or even tympanitic, the breath sounds amphoric and 
the rifles metallic or tinkling, while the coin sound may be obtained. These 
conditions can usually be distinguished by the flattening and retraction of 
the chest-wall over them, and the absence of cardiac displacement, or if it 
exists, the traction of the heart towards the affected Bide by fibrosis. 
(2) Advanced emphysema, with complete obliteration of the cardiac dullness, 
may be confused with pneumothorax. Large bilateral bullae may be mistaken 
for bilateral pneumothorax. (3) Massive collapse of one lung, with com- 
pensatory emphysema of the opposite side, may also be mistaken for it. 
In both these conditions careful examination will establish the real nature. 
(4) A subphrenic abscess containing gas (subphrenic pyo-pneumothorax) ; 
in this condition the diaphragm may be displaced upwards, and the note 
over the lower ribs may be markedly tympanitic. These signs are more 
suggestive when right-sided. Succussion splash and bell sound may be 
elicited. The heart, if displaced, is pushed upwards. The history of previous 
abdominal disease may be helpful, and a radiogram may give conclusive 
evidence of the subphrenic origin of the condition. (5) A hernia of the 
stomach or bowel through the diaphragm, or eventration of the diaphragm, 
all rare conditions, may simulate pneumothorax, but in all there is generally 
abdominal flattening and little if any cardiac displacement. Examination 
by X-rays after an opaque meal will, as a rule, establish the nature of the 
condition. 

Course and Prognosis. — The course and prognosis of pneumothorax 
are profoundly influenced by the cause. In cases due to rupture of an em- 
physematous vesicle, or of a small localised healed tuberculous focus, where 
the pleura remains sterile and the aperture of entry closes, the air is usually 
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completely absorbed in a few weeks and recovery is often complete. In 
tuberculous cases with moderate disease, in which the pleura remains sterile, 
pneumothorax may exert a favourable influence. In tuberculous cases with 
extensive disease, the pleura becomes infected and death usually results in 
a few weeks or months, although with judicious treatment life may be pro- 
longed for years in some cases especially where surgical treatment such as 
thoracoplasty becomes practicable. In pneumothorax secondary to some 
grave disease, such as carcinoma or gangrene, the course is brief and the 
prognosis is grave in the extreme. In cases secondary to empyema, surgical 
treatment may be followed by complete recovery. 

Treatment. — The indications in cases of acute onset are to relieve the 
patient’s pain, distress and anxiety, and to lessen the intrapleural pressure, 
if this is positive. A hypodermic injection of morphine, gr. £ for an adult, 
with oxygen inhalations if necessary, may achieve the first of these. If 
dyspnoea is extreme and the cardiac displacement marked, a trocar or large 
hypodermic needle should be inserted through an intercostal space to allow 
air to escape. An initial pneumothorax needle, with a long rubber tube, the 
end of which is placed under water, is the safest. This simple manoeuvre may 
be the means of saving the patient’s life in valvular pneumothorax, as well 
as of relieving distress. In less urgent cases, the pressure may be taken with 
an artificial pneumothorax apparatus, and if the pressuro be positive, as 
much air as is necessary may bo removed by its means. In simple cases no 
other treatment may be required, although the puncture may need to be 
repeated. In cases of recurrent spontaneous pneumothorax or of persistent 
valvular pneumothorax, it is sometimes helpful to induce an aseptic pleurisy 
by means of various injections into the pleural space. Chandler recommended 
for this purpose a solution of gomenol in olive oil. At first 2 c.c. of a 2 per 
cent, solution are used, and this is gradually increased if necessary up to 
20 c.c. of a 20 per cent, solution. A Btrong solution of dextrose is sometimes 
employed for the same purpose. In valvular pneumothorax Chandler has 
used a self-retaining catheter with a valvular attachment allowing the escape 
of air. If serous fluid or pus collects in the pleura, it may be withdrawn, 
preferably by siphonage, and in this case, as also with removal of air, too much 
should not be withdrawn in the early stages, as a slight positive pressure may 
assist in closure of the aperture in the lung, whereas a negative pressure may 
open it, after it has begun to close. 

The question of operation in pneumothorax may be difficult to decide. 
In cases secondary to empyema, resection of a part of a rib and drainage 
often lead to satisfactory results. In cases of moderately severe or advauccd 
tuberculosis with pyo-pneumothorax, open operation is generally contra- 
indicated, and if performed i3 liable to result in a permanently open pneumo- 
thorax. It i3 preferable to remove fluid from time to time by aspiration, 
with or without air replacement until thoracoplasty can be considered. 
Pleural wash-out3 with mild antiseptics, such as weak methylene blue, flavine, 
or eusol, are often useful. This method of aspiration sometimes seems to 
assist the lung to re-expand. Surgical methods sometimes employed are 
intercostal tube drainage with slight suction, water-scaled drainage, or 
thoracoplasty in several stages. 
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HYDATID DISEASE OF THE PLEURA 

Hydatid cysts may be primary in the pleura, or may encroach on the 
pleura, although originating in adjacent structures such as the lung, liver, 
spleen or mediastinum (parapleural hydatid). 

^Etiology and Pathology.— Primary pleural hydatid is rare, but secondary 
invasion of the pleura is more common. In tins situation the cyst may 
reach a large size, even 5 or 6 inches in diameter, before rupture occurs. As 
in other situations, a fibrous capsule is developed around the cyst from the 
irritative changes set up in the adjacent tissue. Contrary to what might 
be expected, extensive pleurisy is uncommon until rupture or suppuration 
of the cyst occurs. The pressure of the cyst may lead to collapse of 
the contiguous areas of lung and to displacement of the heart and 
mediastinum. 

Symptoms. — These may be absent until the cyBt is large enough to pro- 
duce pressure symptoms, such as dyspnoea, pain and cough. There is little 
or no expectoration, unless rupture into a bronchus occurs, when cyst wall, 
daughter cysts and hooklets may be found in it. There is no fever until 
suppuration occurs. The signs are practically identical with those of encysted 
pleural effusion. 

Complications and Sequelae. — Rupture and suppuration are the two 
most important complications. Rupture may take place into the lung, into 
the pleural cavity, rarely through the chest-wall or through the diaphragm. 
At the time of rupture an urticarial rash may develop. This is probably 
an anaphylactic phenomenon associated with the liberation of toxin present 
in the fluid of the cyst. 

Diagnosis. — The symptoms and signs generally suggest either pleural 
effusion or new growth, and hydatid disease may not be suspected. Obscure 
basic signs, in patients coming from countries where hydatid disease is common, 
should suggest special methods of investigation as to the possibility of its 
presence. Should it be suspected, aspiration is to be deprecated, unless all 
preparations for immediate operation are complete, if the diagnosis is con- 
firmed. These methods comprise X-ray examination, an eosinophil blood 
count, the complement-fixation test, the Casoni intra-dermic test and the 
precipitin reaction (see page 339). 

Course. — The cyst may be latent for some time, but it usually enlarges 
and produces increasing symptoms, culminating in rupture or suppura- 
tion. Very rarely death of the cyst occurs and its contents become 
inspissated. 

Prognosis. — If untreated until rupture occurs, a fatal result is most 
probable. If diagnosed and treated before rupture, the prognosis is not 
unfavourable. 

Treatment. — The former practice of aspiration and injection with 
formalin or iodine, although sometimes successful, is dangerous and should 
be discarded. Exposure of the cyst by thoracotomy, and its removal entire, 
should be the treatment if practicable, or if too large, it may be aspirated 
and then dissected out. 
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ACTINOMYCOSIS OF THE PLEURA 

The special features of the pulmonary localisations have been described. 

It is possible, although improbable, that the infection may be primarily 
pleural, commonly clinical manifestations point to a predominating involve- 
ment of the pleura, although the primary lesions may be in adjacent structures, 
such as the lungs, mediastinum or liver. 

Symptoms. — The symptoms and signs in such cases are those of empyema, 
but the following points are noteworthy. The empyema is rarely large, 
and it commonly extends through the chest-wall, producing a local swelling 
which soon discharges through the skin if untreated, causing a suggestive 
infiltration and puckering around. Exploratory puncture of an actinomycotic 
empyema often fails, since the grumous caseous material it contains may be ' 
too thick to pass through the needle. 

Diagnosis. — The characteristic “ sulphur granules ” in the pus may draw 
attention to the real nature of the condition, but they are not always present. 
Direct films should always be made from the pus obtained from empyemata. 
The streptothrix may be found in this way, when culture fails. If the lung 
is involved as well as the pleura, the organism may be found in the expectora- 
tion, and the nature of the pleural condition may thus be established before 
operation. 

Prognosis.— Some cases respond to treatment, but prognosis is in general 
unfavourable, death resulting from exhaustion or toxmmia due to dissemina- 
tion of the disease. 

Treatment. — (See pp. 200, 201). The pultaceous pleural contents should 
be removed as far as possible by operation. A radium pack has sometimes 
given successful results. 


SIMPLE TUMOURS OF THE PLEURA 

These are very rare and are, as a rule, only discovered after death. They 
are almost invariably of extrapleural origin and their presence in the pleura 
is due to the direction taken by the growth. Lipoma of the subpleural or 
of the mediastinal fat may occur as small pedunculated tumours or very 
rarely a3 a large mass. They can be differentiated from tumours of the lung 
by X-ray examination after a diagnostic pneumothorax. 


MALIGNANT TUMOURS OF THE PLEURA 

Primary malignant disease of the pleura is rare, and may' take the form 
of endothelioma, carcinoma or sarcoma. Secondary carcinoma and sarcoma 
are more common. 

/Etiology. — Primary endothelioma of the pleura is more common in late 
adult life anti in the male sex. Sarcoma i3 more likely to occur in children 
and in young adults. Secondary growths may occur at any age, but more 
commonly in later life. 
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Pathology. — Endothelioma of the pleura is a growth of obscure origin. 
It has not been conclusively established that it is derived from the pleural 
endothelial cells, and by some writers it is classed as a carcinoma. It is 
at first unilateral, but it involves the affected pleura over a wide area, some- 
times universally. The membrane appears to be overlaid with an irregular, 
rough hard covering, sometimes nodular. In other cases there is more 
thickening and the condition may be localised. There is nearly always a 
large amount of blood-stained serous effusion. The condition may spread 
to the bronchial or supraclavicular glands, the lung, the spine, the diaphragm 
and the peritoneum. 

Primary carcinoma of the pleura has also been described, but is very 
rare. Primary sarcoma is also extremely uncommon, but the round-celled 
and spindle-ceiled varieties may occur, and angio-sarcoma, fibro-sarcoma, 
myxo-sarcoma and chondro-sarcoma have ail been recorded. 

Secondary carcinoma and sarcoma of the pleura are relatively common, 
and may occur from direct extension in growths of the lung, bronchi and 
mediastinum, by metastases of growths in almost any distant part, or by 
lymphatic permeation in mammary carcinoma. In the last-named condition 
pleural and pulmonary growths are a not infrequent form of recur- 
rence, sometimes occurring months or years after removal of the primary 
growth. 

Symptoms. — These are not characteristic, and increasing dyspnoea due 
to an accumulation of fluid may be the first indication. More commonly 
pain and cough, similar to those of pleurisy, may occur acutely or develop 
more gradually. Although afebrile as a rule, the occurrence of fever does 
not exclude malignant disease. Cachexia and wasting are often not marked 
until the condition is advanced. The signs are generally indistinguishable 
from those of ordinary pleural effusion, unless secondary growths become 
manifest in the cervical or axillary glands. Sometimes coarse dry friction 
may be heard, or there may bo signs of pleural thickening without fluid. 
There is often local pain and tenderness over the chest. Exploratory 
puncture may demonstrate the haemorrhagic character of the effusion. The 
specific gravity i3 generally 1018 or over, and the oytology of the fluid may 
be suggestive, especially if excess of endothelial cells, often aggregated into 
plaques, is found. 

Complications. — The growth may spread to the lung and cause cough 
and expectoration, often blood-stained, or it may involve the chest-wall. 
Metastases sometimes develop along the course of the needle track after 
aspiration of the fluid. The secondary growths, especially those in the 
glands, may exert pressure, e.g. the axillary glands may cause oedema and 
swelling of the arm. 

Diagnosis. — A chronic pleural effusion in a middle-aged man, not associated 
with fever, and not due to tuberculosis, should arouse suspicion of malignant 
disease of the lung and pleura. Evidence of fluid in one pleura, at an interval 
after excision of the breast for malignant disease, is very suggestive of second- 
ary pleural growth. A haemorrhagic effusion, not due to tuberculosis or renal 
disease, should also arouse suspicion of malignancy, especially if reaccumula- 
tion after tapping is rapid, and if the subsequent tappings show increasingly 
haemorrhagic characters. When aspiration of a considerable quantity of 
fluid gives little relief to symptoms, or when irregular dull areas remain 
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where resonance might be expected, the probability of growth must be borne 
in mind. Growth involving the chest-wall, or the presence of cervical or 
axillary glandular metastases render it certain. Radiological examination 
after removal of some of the fluid may show characteristic plaques on the 
pleura. 

Course. — This is almost invariably progressive, the duration being rarely 
more than 2 years, and occasionally much less. 

Prognosis. — Malignant growth of the pleura is invariably fatal unle ss 
removal is possible. 

Treatment. — From the nature of the condition this can only be palliative. 
Analgesic drugs may be given freely for the relief of pain, morphine being 
reserved for the severe forms and later stages, as far as possible. Repeated 
tappings may be almost compulsory, if there is much distress from the 
reaccumulation of the fluid, but it must be remembered that in haemorrhagic 
effusions the loss of blood by this means is considerable. Air replacement 
may sometimes give relief for a longer period than simple aspiration. In 
rare cases, removal by operation may be practicable if the diagnosis i3 
made early and the growth is localised in an accessible position. 

INJURY 

Injury to the pleura may occur in fracture of the ribs, the fragments 
piercing or tearing it. Similarly in penetrating wounds of the chest, the 
pleura may be extensively lacerated. It may also be torn by direct violence 
without breaking of the ribs, and in rare cases a hernial protrusion of lung 
may occur, forming a small swelling in an intercostal space, protruding with 
inspiration and emptying with expiration. 

R. A. Young. 

G. E. Beaumont. 


DISEASES OE THE DIAPHRAGM 

SPASM OF THE DIAPHRAGM 

Diaphragmatic spasm may be either clonic or tonic, the former being 
termed hiccough. 

Clonic spasm . — This may be due to a variety of causes, namely : (a) 
Alimentary : From irritation of the oesophagus or stomach by pungent or 
irritant substances such as pepper, pickles, or tobacco. It occurs also as a 
symptom in gastritis, dilatation of the stomach, enteritis, intestinal obstruc- 
tion, tympanites and peritonitis, and in the late stages of debilitating 
disease. (6) Nervous : as in hysteria, cerebral tumour, meningitis, hydro- 
cephalus, epilepsy and alcoholism. It may also result from peripheral 
nerve irritation, in such conditions as mediastinal tumour, mediastinitis, 
enlarged thoracic glands, diaphragmatic pleurisy, or pericardial effusion. 
Epidemic hiccough has been regarded as a form of encephalitis lethargies. 
There is usually some slight pyrexia, and the condition may persist 
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without intermission for several days, (c) Renal : As in chronic nephritis 
and uraemia. 

Tonic spasm . — This may be met with in tetanus, strychnine poisoning, 
laryngismuB stridulus, eclampsia, epilepsy and hydrophobia. If there is 
associated intercostal or laryngeal spasm, there is grave risk of death from 
asphyxia. 

Treatment. — Simple hiccough may often be relieved by holding the 
breath, pressure on the chest, or by simple inhalations, such as of ammonia, 
ether, or spirits of chloroform. Hiccough due to organic disease or to peri- 
pheral irritation may only be relieved by removal of the cause. In epidemic 
hiccough, in obstinate cases of hiccough due to other causes and in the tonic 
form of spasm, various antispasmodic measures may be tried, such as 
trinitrin, bromides, or phenobarbitone, by the mouth ; adrenaline, or 
adrenaline and pituitary (posterior lobe) extract, hypodermically ; or the 
inhalation of chloroform. 


DIAPHRAGMATIC PLEURISY 

This condition is described on page 1267 under the heading of Pleurisy. 


PARALYSIS OF THE DIAPHRAGM 

Definition. — Paralysis and inactivity of either leaf of the diaphragm, 
or of both. 

Aitiology. — Paralysis of the diaphragm may be caused by disease 
damaging the centre in the spinal cord, by conditions affecting the phrenic 
nerve in its course, or by reflex inhibition of the centre. Causes involving 
the centre include poliomyelitis, hsemonhage into the spinal cord, and 
tumours of the spinal cord or its membranes, or of the spine itself. The 
phrenic nerves may be affected by diphtheritic neuritis. Either or both of 
the nerves may be compressed by mediastinal tumours, or by inflamma- 
tory exudates. They may be severed or injured by wounds in the neck. 
Evulsion or crushing of the phrenic nerve is now frequently employed thera- 
peutically, in order to promote collapse of the base of one lung and closure 
of cavities in cases of tuberculosis and in bronchiectasis. 

Symptoms. — Diaphragmatic paralysis results in the affected leaf of the 
diaphragm becoming immobile and remaining at a higher level in the thorax 
than normal, or showing paradoxical movement, i.e. ascending with inspira- 
tion. This can easily be seen on X-ray examination. Sometimes tins is 
noted as a reversal of the ordinary abdominal movements during respiration, 
with the result that there is epigastric recession during inspiration. 

Treatment. — This is, in general, that of the condition causing the paralysis. 


EVENTRATION OF THE DIAPHRAGM (see p. 697) 



1294 DISEASES OF THE RESPIRATORY SYSTEM 


DISEASES OF THE MEDIASTINUM 

The mediastinum is the interpleural space, and occupies the median part 
of the thorax, from the superior aperture above to the diaphragm below. 
Strictly speaking, any affection of any of the important structures occupying 
this space, such as the pericardium, heart, great vessels, air passages and the 
thymus, might be included under this heading. They are, however, more 
conveniently grouped under the various systems to which they belong, and 
diseases of the mediastinum are commonly restricted to conditions arising in, 
or affecting the connective tissue and glands found in this space. 


MEDIASTINITIS 

Mediastinitis, or inflammation in the mediastinal connective tissue, may be 
acute or chronic. In the acute forms there may be an inflammatory serous 
exudate causing oedema, or the inflammation may progress to abscess forma- 
tion. The chronic forms are indurative or fibroid in character, although 
chronic abscess may occur. 

Acute Simple Mediastinitis 

. /Etiology. — Acute mediastinitis without suppuration may result from 
injuries to the chest- wall or sternum, and from lacerating wounds of tho 
oesophagus or trachea. It is sometimes secondary to inflammatory processes 
in the lungs, pleurae, pericardium or peritoneum, and to periostitis of the 
sternum or vertebrae. Pneumonia is a not uncommon cause. 

Pathology. — There is hyperaunia of the mediastinal connective tissue 
with inflammatory oedema. Mediastinal serous effusions have been described, 
but these are, without doubt, encysted pleural effusions encroaching on the 
mediastinum. 

Symptoms. — The clinical manifestations of acute mediastinitis are vague 
and not characteristic. There is a mild pyrexia, the temperature reaching 
99° or 100° F. Pain under the sternum may be complained of, and. on 
auscultation over it a few fine crepitations may be heard on deep breathing, 
or they may occur synchronously with the heart beats. 

Diagnosis. — Mediastinitis is often not recognised or suspected, since it is 
masked or overshadowed by the clinical manifestations of the primary 
condition. 

Course. — The affection may subside or proceed to abscess formation. 
It may result in fibroid thickening or adhesions. 

. Treatment. — No special treatment is required, apart from that appro- 
priate to the condition inducing it. 


Acute Suppurative Mediastinitis 

./Etiology. — Acute suppurative mediastinitis or mediastinal abscess is 
more common in moles, and may occur at any age. although it is more frc* 
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quently Been in early adult life than at other periods. Some caseB are of 
traumatic origin, and follow perforating wounds or blowB on the sternum, 
not necessarily causing fracture. Perforation or injury of the oesophagus is a 
comparatively frequent mode of access of pyogenic organisms to the medi- 
astinum. Tms may occur from ulceration of an oesophageal new-growth, from 
injury due to a swallowed body such as a tooth-plate, or from the paBBage of 
an oesophagoscope or bougie. Perforation of the trachea or main bronchi by 
an inhaled foreign body is sometimes the cause of mediastinal suppura- 
tion. Various pulmonary conditions may lead to pyogenic infection of 
the mediastinum, such as pulmonary abscess or gangrene, pneumonia and 
bronchiectasis. Periostitis or osteomyelitis of the sternum, vertebrae or 
ribs, suppuration in the mediastinal glands, or tracking down of deep 
cervical abscesses may all lead to mediastinal abscesB. Extensions of 
pyogenic processes from the pericardium, pleura or peritoneum may also 
be causes. A suppurating hydatid or dermoid cyst may rupture into the 
mediastinum, and, lastly, the infection is blood-borne in some cases from 
infective endocarditis, pyaemia, erysipelas or enteric fever. Dieulafoy 
pointed out that certain cases of empyema, originating near the medias- 
tinum, may, by encroaching on this region, induce predominating mediastinal 
symptoms, which he described as the “ mediastinal syndrome.” Such cases, 
although abscesses encroaching on the mediastinum, are not mediastinal 
abscesses, but are in reality special instances of encysted empyema. 

Pathology. — The suppuration may be limited to any part of the ana- 
tomical subdivisions of the mediastinum, or may spread from one compart- 
ment to another. The pus sometimes tracks in various directions, e.g. 
upwards to the neck, downwards to the abdomen, or it may point in the 
chest-wall. The abscess may rupture into the oesophagus, trachea, aorta, 
pleura or pericardium. 

Symptoms. — The onset may be insidious or acute. In the latter case it 
may be-ushered in by severe pain under the sternum, radiating to the back and 
shoulders. The symptoms may be divided into those due to the inflammatory 
process, and those resulting from the pressure exerted by the collection of pus. 
The former comprise malaise, fever and sometimes rigors, while blood examina- 
tion may demonstrate a leucocytosis of 10,000 per c.mm. or over. The 
pressure symptoms vary according to the amount of pus produced and its 
situation. They include dyspnoea and paroxysmal or brassy cough, from com- 
pression of the vagus nerve or direct pressure on the trachea. There may 
also be dysphagia from obstruction of the oesophagus, and hoarseness from 
pressure on the left recurrent laryngeal nerve. Pressure on the spinal nerve 
roots, intercostal nerves, or brachial plexus may lead to severe neuralgic pains. 
Partial or complete obstruction of the great veins may be apparent from 
distension of the superficial thoracic veins or of those in the neck. (Edema 
of the chest-wall is sometimes seen from this cause, or it may result from the 
inflammatory process extending to the chest-wall. The signs in severe cases 
will be those caused by the pressure eSects just described. The patient looks 
ill, distressed, dyspnceic and more or less cyanosed. The respirations may 
be noisy, as there is sometimes inspiratory dyspnoea with stridor, this being 
known as the bruit de cornage. The dilated veins may be apparent and the 
direction of the current may help to localise the seat .of the obstruction. 
There is sometimes local redneBS and oedema from pointing of the abscess, near 
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the sternum, in the neck, or in the interscapular region on either side. Pal- 
pation may reveal local tenderness and oven fluctuation in auy oi these 
areas. There is often dullness over the sternum, sometimes extending to one 
or other side, or the dullness may be found in the interscapular region. It is 
said that the dullness may shift with the position of the patient in some cases. 
Breath sounds are distant, and weak or bronchial over the dull area, except 
when it is behind the sternum, when they are harsh. 

Complications and Sequels. — The important complications arc those 
due to rupture of the abscess. If this occurs into the lung or the oesophagus, 
pus is expectorated, or passes into the stomach. Gangrene of the medi- 
astinum may follow, or death may occur from suffocation or haemorrhage. 
Extension of the abscess may lead to purulent pleurisy, pericarditis or 
peritonitis, or to suppuration in the neck. In cases that recover, chronio 
mediastinitis with matting together of the mediastinal contents may be 
a sequel.. 

Diagnosis. — The “ mediastinal syndrome ” of dyspnoea, stridor, par- 
oxysmal cough, hoarseness and dysphagia with signs of pressure on arteries, 
veins and nerves is common to many conditions causing mediastinal pressure, 
notably mediastinal new-growth, enlarged mediastinal glands, aneurysm and 
pericardial effusion. The differential diagnosis of these is more fully con- 
sidered under mediastinal new-growth. The occurrence of fevers and rigors, 
the presence of a pointing swelling, and the demonstration of a leucocytosis 
may give strong suggestion as to the inflammatory origin of these symptoms 
and signs. The X-rays may reveal a localised mediastinal shadow, often 
non-pulsating, although it must be remembered that in rare cases a medi- 
astinal abscess may pulsate. 

Course. — The disease is acute and rapidly progressive, unless relieved 
by operation or by spontaneous external drainage in a few fortunate 
cases. 

Prognosis. — This is very grave, and the majority of cases die unless 
recognised and treated early. If gangrene develops, a fatal result is inevit- 
able. The outlook is moro hopeful when the anterior mediastinum alone is 
involved. 

Treatment.— Prophylactic.— Foreign bodies in the oesophagus and 
trachea should bo removed as soon and as gently as possible. The utmost care 
should be exercised in the passage of a bougie or the cesophagoscope in casc3 
of msophageal stricture. 

Curative. — As soon as mediastinal suppuration has been diagnosed and 
localised, surgical measures should be adopted. The mediastinum can be 
reached by resection of pieces of costal cartilage or by trephining the sternum. 

Chronic Mediastinitis 

This also occurs in two forms, chronic indurative mediastinitis and chronic 
abscess. 

Chronic Indurative Mediastinitis. — This may occur as a sequel of any 
form of acute mediastinitis. The best known is that associated with chronic 
adhesive pericarditis, and usually known as chronic indurative mediastino- 
pcricarditis (pp. 995-997). Other forms include the chronic inflammation 
and thickening which occur around enlarged, sclerotic and pigmented media- 
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sfcinal glands, and around the same glands when affected by caseous or cal- 
careous tuberculous lesions. 

Chronic) Mediastinal Abscess is generally of tuberculous origin, arising 
from breaking down caseous bronchial or mediastinal glands, or from tuber- 
culous disease of the spine or ribs. A chronic abscess may, however, be 
caused by a foreign body, such as a bullet. 

Symptoms. — Simple indurative mediastinitis may give rise to practically 
no symptoms or signs. Chronic abscess may cause symptoms of ill-health and 
of mediastinal pressure, or may only become apparent when it pointB super- 
ficially. 

Treatment. — The treatment of chronic mediastinal abscess is practically 
the same as that for other “ cold ” abscesses due to tuberculosis, incision and 
drainage being avoided if possible in favour of aspiration and injection of anti- 
tuberculous substances. Other cnees may require operation. 

EMPHYSEMA OF THE MEDIASTINUM 

In performing tracheotomy, the pretracheal layer of deep cervical fascia 
is of necessity incised. If difficulty arises in inserting the tube into the 
tracheal incision, air may be drawn deep to this fascia by the vigorous attempts 
at respiration and thus pass into the superior mediastinum, or superficial to 
it into the anterior mediastinum. Rupture of the trachea, bronchi or 
oesophagus, or rupture of air vesicles or pulmonary lesions where the 
pleura is adherent, may also cause it. In acute interstitial emphysema of 
the lungs, the escaped air may track along to the root and reach the 
mediastinum. 

Symptoms. — Emphysema of the mediastinum may give rise to very in- 
definite indications. A few fine crackling sounds may be heard on listening 
over the sternum, sometimes varying with respiration or with the heart 
movements. The percussion note over the piEecordium may be hyper- 
resonant, and the heart sounds may be distant and muffled. Small quantities 
of air escaped into the mediastinum can be rapidly absorbed and may not be 
of serious import. 

Diagnosis. — This is often a matter of speculation, unless the air spreads 
upwards to the neck and causes superficial surgical emphysema. 

Prognosis. — This depends entirely on that of the underlying cause, which 
is often of serious nature. 

Treatment. — No special treatment is required, as a rule, apart from that 
of the primary condition, except that pain may necessitate the use of analgesic 
drugs at the onset. 


ENLARGED MEDIASTINAL GLANDS 

The mediastinal lymphatic glandB are arranged in groups. A few small 
ones are found in the anterior compartment, another group is situated in 
the posterior mediastinum. The most important of these is the tracheo- 
bronchial group, situated around the bifurcation of the trachea and extending 
along the bronchi. It is enlargement of this group that most often gives 
clinical manifestations. 
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^Etiology and Pathology. — A simple inflammatory enlargement of 
these glands may occur in many acute affections of the bronchi and lungs, and 
in certain acute specific fevers, notably influenza, pertussis and measles. A 
more chronic enlargement, associated with indurative changes, results from 
chronic respiratory diseases, such as chronic bronchitis and the pneumo- 
konioses. In the latter case, considerable pigmentary changes may be found, 
from deposition of the particles derived from the dusty inspired air. In town- 
dwellers, these glands are often grey or black in colour from deposited carbon. 
Tuberculosis is the commonest cause of enlargement of the mediastinal glands, 
particularly of the tracheo-bronchial group, those about the right bronchus 
being most affected as a rule. This is a frequent early localisation of tuber- 
culous disease in children. The infection spreads from the lungs in the 
majority of cases (Ghon), but in some instances the path of infection is from 
the tonsils through the cervical lymphatics and glands, while in others the 
mode of entrance is from the intestines through the mesenteric glands. The 
lesions may be miliary tubercles, or small caseous nodules which calcify sub- 
sequently, or which may soften and lead to local spread or generalisation. 
In other cases a fibroid hyperplasia of the glands results. 

In syphilis, mediastinal adenitis may occur in the secondary or tertiary 
stages. In Hodgkin’s disease and in lymphatic leukaemia, the mediastinal 
glands may share in the general adenopathy, and in the former the condition 
may be primary in these glands. Enlargement due to malignant disease is of 
great importance and receives separate consideration. 

Symptoms. — These may be slight and escape notice, unless the enlarge- 
ment is sufficient to produce pressure or irritation. Cough is the commonest 
symptom ; it is usually dry, irritative, noisy and ineffective. It may occur 
in paroxysms, somewhat suggestive of those of whooping-cough. Dyspnoea 
and dysphagia occur only when the enlargement is considerable. Vomiting 
sometimes develops, probably reflexly from vagal stimulation. Pain behind 
the sternum or in the upper thoracic region posteriorly may be complained 
of. In children with tuberculous disease in these glands, there is often languor, 
anorexia, anaemia and wasting, sometimes with slight irregular fever and night 
sweats. Such symptoms in a child of 5 to 12 years of age are very suggestive. 
The signs are also variable and frequently inconclusive. In tuberculous 
cases, the appearance of the child, pale, delicate looking or sallow, with long 
eyelashes and fine hairy growth over the back, may also be suggestive. In 
glandular enlargement from any cause, there may be dilated veins over the 
front or back of the chest, especially in the upper part, and a “ hilum dimple ” 
has been described as appearing in the second intercostal space beside the 
sternum, on holding the breath at the end of inspiration. One pupil may be 
larger than the other, owing to sympathetic stimulation. Small areas of 
dullness may be found at the back, near the upper thoracic spines, or in front 
close to the manubrium. Breath sounds over these areas may be bronchial 
or harsh. Occasionally the enlarged glands impede the air entry to a lower 
lobe, generally the right, in which case breath sounds are notably weakened 
over this area, while the percussion note may be impaired. Normally, 
whispering pectoriloquy ceases at the seventh cervical spine ; with enlarged 
mediastinal glands it may be heard along the middle line or close beside it, 
in the upper thoracic region from the first to the fifth thoracic spines. This 
is known as d'Espine's sign or trachcophony. It is a confirmatory sign, 
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when other indications are present. Eustace Smith’s sign is of little value. 
It consists in a venous hum, audible over the manubrium sterni, when the 
child’s head is thrown back as far as possible. Occasionally pressure on the 
recurrent laryngeal nerve may lead to an abductor paralysis of one vocal 
cord. In cases of tuberculosis, syphilis, Hodgkin's disease or leukmmia, 
enlarged glands may be present in other parts of the body, and may thu3 assist 
in diagnosis. 

Complications. — A caseous gland may ulcerate into a bronchus or into 
the trachea, and death has resulted from glottic impaction of a portion of the 
gland. Ulceration into the oesophagus has been described. Rupture into the 
mediastinum may lead to mediastinal abscess. Invasion of the pleura, lung 
or pericardium may occur, or generalisation causing widespread miliary 
tuberculosis. 

Diagnosis. — "Whenever the condition of mediastinal glandular enlarge- 
ment is suspected, an X-ray examination should be made if possible. It may 
help to distinguish between other conditions causing mediastinal pressure, 
such as aneurysm, abscess and malignant growth. Unfortunately in regard to 
tuberculous disease, it shows best the condition of least importance, namely, 
the old healed calcified glands. “ Soft ” or “ woolly ” shadows are regarded 
as indicative of active disease, but in doubtful cases it is wise to act upon the 
clinical indications. 

Prognosis. — This varies with the cause, being serious in Hodgkin’s disease 
and leukaemia. In tuberculous cases, the prognosis iB as a rule good, apart 
from complications, provided treatment is prompt and adequate. 

Treatment. — In tuberculous adenitis, the general condition should be 
improved by every posable means. The child should be taken from Bchool, 
rest and exercise are to be carefully graduated, and a liberal diet supplied, 
with extra milk, cream and butter. In England, the Isle of Thanet seems 
especially valuable in the climatic treatment of glandular tuberculosis. Cod- 
liver oil, malt extracts and the syrup of the iodide or phosphate of iron axe 
useful. In afebrile cases, tuberculin cautiously given may be of value in 
children of 8 years or over, but it is not necessary, as a rule. If given, the 
initial dose should be small, rou/innj mgrm. B.E., and the dosage gradually in- 
creased. In glandular enlargements due to syphilis, Hodgkin’s disease and 
leukcemia, the treatment appropriate to these diseases should be employed, 
and symptoms due to pressure relieved as far as possible. 


MEDIASTINAL TUMOURS OR NEW-GROWTHS 

The mediastinum may be the seat of either simple or malignant new 
growths, the latter being much more common. 

Simple Tumours of the Mediastinum. — These, except retrosternal 
goitre, rarely give rise to symptoms, and the recorded cases have, as a rule, 
only been discovered in the course of a routine X-ray or post-mortem examina- 
tion. The chief varieties found are retrosternal goitre and persistent thymus, 
lipoma, fibroma, chondroma, osteo-chondroma and myoma. 

Malignant Tumours of the Mediastinum. — Although it is certain that 
some malignant growths arise primarily in the mediastinal tissues, while 
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others invade the mediastinum secondarily by extension or metastasis, it is 
often impossible, even at autopsy, to determine whether a mediastinal growth 
originated in the mediastinal tissues or in one of the adjacent organs, par- 
ticularly the lungs and bronchi. The differentiation between primary and 
secondary growths is therefore less sharp than in other situations. 

Sarcoma op the Mediastinum. — Recent research has proved that the 
majority of primary mediastinal growths are sarcomatous, but these are less 
common than was formerly supposed. A primary sarcoma may arise in 
the lymphatic glands, connective tissue, periosteum of the sternum or 
vertebrae, or in the remains of the thymus gland. The commonest variety is 
the lympho-sarcoma, but spindle-celled and chondro-sarcomata may occur. 
Mediastinal sarcoma is commoner in males than females ; it may occur in 
early life, and the majority of cases occur before the age of 40 years. Oat- 
celled tumours invading the mediastinum and formerly regarded as lympho- 
sarcomata are now believed to be of bronchial origin and carcinomatous 
nature. 

Carcinoma of the Mediastinum. — This is rare a3 a primary tumour. 
It occurs in older people. It may originate from the trachea, bronchi or 
oesophagus, in the remains of the thymus or in a retrosternal goitre. 

Secondary Malignant Growths of the Mediastinum. — These usually 
result from direct extension of primary growths of the lung, bronchi, trachea, 
oesophagus, chest-wall or breast, but true metastases may occur from 
mammary growths or from more distant primary tumours. Endothelioma 
has been described in the mediastinum, but is probably generally secondary 
to endothelioma of the pleura. 

Pathology. — The morbid appearance depends upon the situation of origin, 
the directions of growth, and the nature of the tumour. Sarcomata are 
generally soft, pinkish in colour and vascular, while carcinomata are paler 
and firmer. There may be one large mass weighing several pounds, or thero 
may be multiple growths. When the tumour reaches a considerable size it 
may infiltrate, surround, compress or displace contiguous structures. This is 
particularly the case in the lympko-sarcomata. The trachea, oesophagus, and 
large vessels may be surrounded, the pericardium and heart may bo exten- 
sively infiltrated, and the nerve trunks may be enclosed and compressed. 
Secondary deposits are common in other glands, but not infrequently the pig- 
mented bronchial glands may be seen entirely enclosed in growth without 
being infiltrated. 

Symptoms. — The onset is often insidious, and the condition may not 
be suspected until cachexia and pressure signs develop. Malaise, weakness, 
shortness of breath, cough and pain arc often early symptoms, which become 
more pronounced as the case progresses. The pressure symptoms and signs 
constituting the “ mediastinal syndrome ” comprise — 

1. Pressure on the air passages, giving rise to dyspnoea, cough and expec- 
toration. The dyspnoea may bo inspiratory and associated with stridor, or 
expiratory and paroxysmal. The cough is harsh and may bo “ brassy ” ; it is 
often associated with mucoid, blood-stained, or oven “ prune juice ” sputum. 
Bronchiectasis may result in some cases. 

2. Pressure on or infiltration of the lung, leading to collapse and sometimes 
breaking down of lung tissue. If the pleura is reached or invaded, pleural 
effusion, often blood-stained, may result. 
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3. Pressure on arteries. — Compression of branches of the pulmonary 
artery may lead to local gangrene, or in other cases the growth may ulcerate 
into a larger vessel and cause fatal hsemorrhage. Pressure on the subclavian 
artery may cause inequality of the radial pulses, and, according to ISkgTftn, 
this may only be present when the patient is lying and not when he is 
standing. 

4. Pressure on veins. — Dilated tortuous veins may be seen over the front of 
the chest and abdomen, or in the neck. The flow of blood in these superficial 
veins may be reversed in direction, owing to the obstruction of the superior 
vena cava or its main radicles. Th,e current then runs from above down- 
wards, instead of from below upwards, as normally. There may be oedema 
of the chest-wall or of the face and neck from the same cause. 

5. Pressure on nerves. — The vagus may be compressed, causing paroxysmal 
dyspnoea and cough. Laryngeal paralysis or spasm may result from involve- 
ment of the recurrent laryngeal nerve. Dilatation of the pupil, followed later 
by constriction, drooping of the upper lid and enophthalmos, occurs when the 
sympathetic is involved. Paralysis of the diaphragm on one side from com- 
pression of the phrenic nerve, and pain from involvement of the intercostal 
nerves, may be present. 

6. Pressure on the oesophagus may lead to dysphagia of increasing degree. 

In addition to the signs afforded by these various conditions, there may be 

glandular enlargements in the neck, the suprasternal notch, or in the axillae. 
The growth may invade the chest-wall at any spot, and in rare cases it may 
cause visible or palpable pulsation. The pulmonary physical signs are 
dyspnoea, sometimes orthopncea and cyanosis. In some instances the patient 
prefers to lean forward ; this is said to be due to the fact that in this position 
the antero-posterior diameter of the mediastinum is increased, and the 
tension caused by the growth is thereby lessened. There may be dullness 
over the sternum or over the upper thoracic spines, and oyer any part of 
the lung invaded or compressed by the growth. The breath sounds heard 
over the dull area may be harsh, bronchial, tubular, weak or absent. The 
signs due to any secondary condition, such as bronchitis, bronchiectasis 
or a pleural effusion may be found in addition. 

Complications. — These include the secondary conditions just mentioned. 
Others are due to ulceration of the growth through the chest-wall, or into 
the trachea, bronchi, oesophagus or aorta. Pericarditis may occur if the 
growth invades the pericardium, and hsemopericardium may result from 
ulceration of a vessel. 

Diagnosis. — When signs of mediastinal pressure become apparent, new- 
growth should be suspected, in common with aneurysm, mediastinal abscess 
or cyst, enlarged mediastinal glands and pericardial effusion. The history, 
the general condition of the patient, the physical signs, blood examination, and 
the X-rays may all help in distinguishing between these conditions. The 
evidence afforded by the X-ray may be of the utmost value. The pulsating 
shadow of an aneurysm, the large area of a pericardial effusion, the indefinite 
edge of an infil trating growth extending into the lung, may be shown clearly, 
but the appearance should always be interpreted in the light of the other 
clinical features, and a diagnosis should not be made on X-ray findings alone, 
since a growth may pulsate, or may give nse to an effusion, while a mediastinal 
abscess or a cyst may give a sharp shadow. An (Esophageal new-growtb can 
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sometimes be differentiated by the cesophagoscope, but this should only be 
employed when aneurysm can be excluded. Diagnosis from pulmonary or 
bronchial new-growths may be almost impossible. Before the onset of 
pressure symptoms, growth may be suspected from the cough and emaciation, 
and here again the X-rays may give valuable indications. Chronic tuber- 
culous disease should always be excluded by repeated sputum examinations. 
The diagnosis of mediastinal growth may sometimes be obscured by some 
of the complications it induces, notably pleural efFusion and bronchiectasis. 
The rapid onset and progress of these conditions and the bloodstained 
character of an efFusion may all suggest^the possibility of a malignant cause. 
The presence of enlarged glands in the neck or axillae, or of nodular growth 
in the chest-wall or episternal notch, may afford almost conclusive evidence 
of malignancy. 

Course. — The growth enlarges progressively and the course is often rapid, 
particularly in lympho-sarcoma. Fulminating cases lasting only a few weeks 
occur ; more commonly the patients live from 6 months to 2 years from the 
onset, rarely more. 

Prognosis. — This is practically hopeless and death occurs from exhaus- 
tion, starvation, toxmmia, asphyxia or haemorrhage. 

Treatment. — The treatment of simple tumours is surgical if they are 
capable of removal. The treatment of malignant tumours is that of inoperable 
malignant disease elsewhere. X-ray applications, or radium treatment in somo 
form may be tried. Otherwise treatment is symptomatic and palliative. 
Pain may be relieved by aspirin, codeine or morphine. Sleep may be induced, 
if there is insomnia, by chloral hydrate, papaveretum (alopon, opoidine, 
omnopon) or other hypnotics. If effusion is causing dyspnoea it may be 
tapped, but the fluid usually collects again rapidly. Air replacement is 
sometimes useful. 


CYSTS OF THE MEDIASTINUM 

Simple Cysts. — These are usually small and of no clinical importance. 

Dermoid Cysts and Teratomata. — These are rare and become apparent 
generally in young adult life. They may enlarge, giving rise to symptoms 
and signs similar to those of a mediastinal tumour, or they may lead to 
empyema. They usually contain pultaceous material, and sometimes hairs, 
muscle, cartilage, bone and teeth. Such cases are almost certainly tera- 
tomatous in nature and derived from included embryos. This condition may 
sometimes be diagnosed during life by the expectoration of hair, teeth, bone 
or cartilage. The prognosis is, as a rule, serious, but some cases recover under 
appropriate surgical treatment. 

Hydatid Cysts. — A hydatid cyst may be primary in the mediastinum 
and may give rise to signs of mediastinal pressure, but the condition is ex- 
tremely rare. Its presence may be shown by X-rays and its nature demon- 
strated by the blood and skin reactions. Such cysts have been successfully 
treated surgically. 

Other rare mediastinal conditions arc hernia of the stomach or colon 
through the diaphragm into the mediastinum. 

It. A. Young. 

G. E. Beaumont. 



SECTION XV 


DISEASES OF THE KIDNEYS 

THE CHARACTERS 0 F NORMAL URINE 

Normal urine is a clear, amber-coloured fluid. A slight gelatinous mucoid 
deposit, called the nubecula, settles out of it on standing. The quantity of 
urine secreted in 24 hours is about 50 oz. or 1500 c.o. ; it depends on the 
amount of food eaten and fluid drunk, and on the amount of fluid lost by the 
skin, lungs and bowel. Solid food accounts for 33 to 50 per cent, of the total 
fluid intake. About 75 per cent, of the total intake is excreted by the kidneys, 
but on any one day the variation may be 50 to 95 per cent, of the intake. The 
specific gravity varies between 1015 and 1025. Individual specimens may be 
1005 or less if much fluid has been drunk ; or 1035 on a dry diet, or as the 
result of much fluid being lost through the skin or bowel. The concentration 
of chlorides and phosphates has more effect in raising the specific gravity 
than has urea. The presence of glycosuria may make the specific gravity still 
higher. The reaction is generally acid, due to acid sodium phosphate. The 
total acidity is such that about 650 c.c. of decinormal caustic soda will 
neutralise the daily output, but in acidaemia the total acidity may be doubled, 
even despite large doses of alkalis. The pH of individual specimens varies 
between 4-7 and 10. Urine is more acid during fasting than during digestion 
while hydrochloric acid is being secreted in the gastric juice. Protein food 
tends to make the urine acid, but fruit and vegetables tend to make it alkaline, 
because the organic acids in these foods are converted into alkaline carbonates, 
which are excreted in the urine. It may be alkaline after rising in the morning, 
due to increased activity of the respiratory centre, the so-called alkaline tide. 
On decomposition, either in the bladder or after evacuation, the urine becomes 
alkaline from the conversion of urea into ammonium carbonate. 

The constituents of urine are partly derived from the food (exogenous) 
and partly from the katabolism of the tissues (endogenous). We may 
briefly consider the source and significance of the principal constituents. 

Nitrogenous constituents . — The total nitrogen excreted each day on 
an ordinary mixed diet is about 18 grammes or 270 grains. Of the various 
nitrogenous constituents urea is by far the most abundant, its output being 
33 g., which contains 15-4 g. of nitrogen, or 85 per cent, of the total 
nitrogen. As so much of the urea comes directly from the food, the amount 
of urea falls both absolutely and relatively in starvation ; the total nitrogen 
drops to 5 g. or even less, of which urea nitrogen forms about 60 per 
cent. On a diet rich in carbohydrates and fat, but containing hardly any 
nitrogen, these figures may fall still lower, as the assimilation of other food- 
stuffs reduces the waste of tissue nitrogen to a minimum. This is often 
forgotten, and in nephritis undue importance is attached to a drop in the 
output of urea, which is simply due to the diet prescribed being poor in 
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nitrogen, whereas the urea excreted depends mainly on the quantity of 
protein ingested. 

The purin bodies are nest in importance. The best known is uric acid 
(tri-oxy-purin). A small quantity of the less oxidised purins, xanthin and 
hypoxanthin, is also excreted. Uric acid is only excreted as such when the 
urine is concentrated and highly acid ; it normally appears as acid-sodi um 
urate (see Gout, p. 459). 

Creatinine, the anhydride of creatine, is in some way related to muscle 
metabolism. 1 to 1-5 g. are excreted daily. The amount is not appreciably 
affected by diet. It is unim portant in relation to kidney disease, but it may 
be noted that in the nephritic subject the impairment of creatinine excretion 
seems to run parallel with, that of urea excretion (Cope). It is curious that 
the urine of the adult male contains no creatine, or only traces of it, whereas 
children excrete both creatine and creatinine, and in the female the excretion 
of creatine is intermittent. It is, however, continuous in pregnancy (Thorpe). 

Ammonia is normally excreted to the extent of 0*5 to 1 g. daily. The 
body protects itself against acids in the circulation by forming ammonia 
from protein breakdown products. The increased excretion of ammonia is, 
therefore, to some extent a measure of the degree of potential acidsemia. 

The pigments of urine are nitrogenous. The principal one, urochrome, to 
which urine normally owes its colour, though closely related to urobilin, 
has an independent origin from haemoglobin. Even when all the bile escapes 
from the body through a biliary fistula the excretion of urochrome is un- 
altered. Urobilin, on the other hand, is a reduction product of bile pigment. 
The reduction is effected by bacterial action in the bowel, when it is re- 
absorbed by the blood and excreted by the kidney. Normally it is excreted 
as a colourless chromogen. The excretion of urobilin as such may result from 
increased haemolysis or from large extravasation of blood, and in diseases of 
the liver, and with intestinal putrefaction or obstruction. Urobilin gives 
urine an orange tinge. Urobilinogen changes to urobilin on exposure to 
light and air, and this partly accounts for the higher colour of urine on stand- 
ing. The chief interest of uroerytkrin, of which normal urine contains only a 
trace, is that it gives the urine a reddish orange colour when excreted in 
appreciable amount as a result of gross liver disease (new growth or cirrhosis), 
and congestive heart failure. It is responsible for the pink colour of urates 
deposited from concentrated urines in these diseases. Traces of two other 
pigments, urorosein and hmmatoporphyrin, are present in normal urine. 

Other nitrogenous constituents of the urine arc hippuric acid, the purin 
bases guanine and adenine, aminoacids and peptides, and traces of basic 
substances including trimethylguanidine, putrescine and cadaverine. 

N on-nitrogenous constituents . — These are principally salts. Chlorides 
are the most abundant, averaging about 10 to 13 g. of sodium chloride a 
day. Chlorides are retained whenever the body retains excess of fluid. This 
explains the renuced output of chlorides in such siverse conditions as osdeina, 
serous exudates, pneumonia and acute dilatation of the stomach. Reduced 
chloride intake or loss through excessive comiting are other causes. On the 
other hand the output is much increased in Addison’s disease. A simple to^t 
for chloride is made by adding 10 drops of concentrated nitric acid to 5 c.c. 
urine, and then add 5 c.c. 3 per cent, silver nitrate solution. In normal urine 
there is an abundant curdy precipitate of silver chloride, but if the chlorides 
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ate diminished the solution merely appears milky or opalescent (Harrison). 
Urinary sulphates, which are chiefly derived from the sulphur of the protein 
molecule, are excreted in the urine as inorganic sulphates (about 90 per cent.), 
and the remainder as ethereal sulphates and neutral sulphur. Indican (an 
ethereal sulphate, potassium indoxyl sulphate) is present in traces in normal 
urine ; it is excreted in excessive quantity in intestinal putrefaction and in 
simple constipation. Less importance is now attached to indicanuria than 
formerly, but it is of interest as an example of a means, namely, that of con- 
jugation, by which the body renders a toxic substance innocuous. The 
phosphates are excreted half as acid phosphates of sodium and potassium, 
and half as earthy phosphates of calcium and magnesium. The former are 
not precipitated on neutralisation, while the latter are ; they come down as 
amorphous debris which settles as a white deposit. If amorphous phosphates • 
separate from the urine before it is passed they make it opalescent or milky 
(phosphaturia). The amorphous deposit of urates is distinguished from that of 
earthy phosphates by the fact that it occurs in acid urine, is dissolved by 
heat (about 60° C.), and is often stained pink by the adsorption of urochrome 
and uroerythrin. 

Crystalline deposits are of varied kind, and are briefly as follows : Crystals 
of ammonium magnesium phosphate (triple phosphate crystals) found in 
urine which has undergone ammoniacal decomposition are described as 
coffin-lids or knife-rests. Crystals of calcium hydrogen phosphate are un- 
common, and have the form of simple needles, or occur as clusters or rosettes. 
Calcium oxalate crystals are octahedra (envelope crystals), or they may 
be dumbbell shaped. These crystals deposited in the urine before its passage 
may cause irritation of the renal pelvis with pain and hsematuria. Uric acid 
crystals to naked-eye examination are distinctive. They appear like grains of 
cayenne pepper at the bottom of a urine glass, and under the microscope 
assume varied form like barrels, prisms, needles or rods. Their colour is due 
to adsorption of urinary pigments. Other crystals to which reference may be 
made are the thorn apple crystals of sodium or ammonium urate, the hexagon 
crystals of cystine, the sheaves of tyrosine and the rare yellow spherical 
masses of leucin. Urinary deposits often contain starch granules (extraneous 
origin). These may be either recognised by their form or by the fact that they 
stain deep blue with iodine. 

Diastase is the only other Bubstance of importance in the urine. Ten 
to 30 units of diastase are normally present, but less will be found in some 
forms of impaired renal capacity and a great deal more in most pancreatic 
diseases. The presence of 50 units suggests a pancreatic lesion, while 100 or 
more make this certain. In severe pancreatitis 300 to 500 may be found. 


THE ESTIMATION OF RENAL FUNCTION 

It may be necessary to determine (1) the total renal efficiency, or (2) the 
efficiency of either kidney separately. Generally speaking, the first is more 
the concern of the physician, and the second that of the surgeon. Estimation 
of the latter is of vital importance before nephrectomy is considered, lest 
the remaining kidney should prove inadequate to maintain life. Estimation 
of the former is an assistance both to diagnosis and prognosis. Some of the 
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tests under the first heading have for their object the determination of the 
part of the kidney involved. These -will be considered first. 

A. — ESTIMATION OP EFFICIENCY OF BOTH KIDNEYS 

1. Examination of the Blood. — The damaged kidney will fail to excrete 
substances which it should, and examination of the blood may reveal their 
presence in undue amount. The quantity of urea in the blood throws import- 
ant light on renal capacity ; normally this ranges from 15 to 40 mgm. per 
cent, in health, but after middle age figures up to 50 mgm. per cent, (urease 
method) may be within normal limits. The urea content of the blood, as well as 
that of the cerebro-spinal fluid, is raised in various kidney diseases, and also 
in alkalosis. A blood urea figure of 200 mgm. per cent, and over is of serious 
clinical significance. It may rise higher than this, even to 280 mgm. per cent., 
in acute nephritis, and gradually fall to normal with complete recovery. In 
chronic nephritis such figures generally indicate a terminal phase of few 
months’ duration, but a patient may live for a year or more with a blood urea 
of 190 mgm. per cent. The amount of sodium chloride in the blood may be 
raised from the normal 0-45 to 0-5 g. per cent, to 0-6 or higher. When there 
is extreme renal failure there may be an increase in the H-ion concentration, 
the uric acid and the indican of the blood, while the calcium content may fall 
from the normal 10 mgm. per cent, to 6. 

2. The Urea Concentration Test. — Although ordinary estimation of 
the percentage of urea in urine gives no information of value, the responso of 
the kidney to a given dose of urea does. On this Maclean and do Wcsselow 
based their useful urea concentration test. Fifteen grammes of urea dissolved 
in 100 c.c. of water, and flavoured with a little tincture of orange, are given to 
a patient just after he has emptied his bladder. The urea in the urine passed 
one, two and three hours afterwards is estimated by the hypobromite method. 
If this amounts to 2 per cent, or over in one or more of the three specimens the 
kidney is efficient according to the test. A concentration of 2-5 per cent, 
or over is more satisfactory. The volume of urine should not exceed 120 c.c. 
in the first hour, or 100 c.c. in each of the second and third hours. Excessive 
diuresis may be due to release of water previously retained in the tissues, and 
the test should be repeated. This test is of less value if the patient is taking 
a low nitrogen diet. 

3. The Blood Urea Clearance Test. — This test was introduced by 
Moller, McIntosh and Van Slyke as a simple and reliable method of estimat- 
ing the urea-excreting function of the kidneys. In principle it is based on the 
relation of the blood-urea concentration to the urea excretion in the urine. 
The result is expressed as cubic centimetres of blood cleared of urea per 
minute. For details a textbook of clinical pathology should be consulted. 
It is claimed that this test is more sensitive and will reveal minor defects not 
revealed by other tests. 

4. Volhard’s Tests as Modified by Rosenberg. — On the first day the 
patient, after passing urine, drinks 1500 c.c. of water within half an hour. 
Urine is passed at half-hourly intervals for the next 4 hours, each specimen 
being saved separately and tested for volume and specific gravity. Normally 
the whole 1500 c.c., often more, is excreted within the 4 hours, and the specific 
gravity falls to 1002, or less. The second day, ordinary meals arc given, but 
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the amount of fluid is limited to 500 c.c. for the whole 24 hours, taken in 
four roughly equal portions. Fruit should not be given, or should be reckoned 
as fluid. Urine is passed as and when the patient wishes, and each specimen 
is again collected separately and tested for volume and specific gravity. 
The total urine for the day should not exceed 750 c.c., and the specific 
gravity should rise to at least 1027. These are known as the dilution and 
concentration tests respectively. 

In cases of renal insufficiency the volume of urine on the first day is too 
little, while that on the second day is too much, as excretion tends to continue 
at the same rate irrespective of variations in the requirements of the body. 
The limits of variation in specific gravity become more and more narrowed 
as the disease progresses, until at length a fixed point of about 1009 is reached. 
Often the dilution test will show a minimum of about 1005, and the concentra- 
tion test a maximum of about 1015, long before the patient complains of any 
symptoms or the blood shows any evidence of ursemia. 

In our opinion the concentration test is more reliable than the dilution 
test, but both of them set up too rigid a standard of what constitutes normal 
function. 

5. Fixation of Specific Gravity. — This is a simpler method. The patient 
takes no fluid drinks or liquid foods or fruit from after breakfast one day until 
breakfast-time the next day. The urine passed in the first 12 hours need not 
be kept, but that secreted in the second 12 hours is collected and pooled. If 
the renal function is satisfactory the specific gravity of this urine should be 
at least 1024, and the concentration of urea should be more than 2 per cent. 

B.— ESTIMATION OF CAPACITY OF EACH KIDNEY 1 

When it is desirable to estimate the functional capacity of each kidney 
three methods are available, each having special indications and contra- 
indications. In certain cases one or other of these may be adequate, but 
in many instances two or all three may be necessary. The three methods 
commonly employed are : 

1. Intravenous Urography . — This consists in the intravenous administra- 
tion of a non-toxic iodine compound (e.g. uroselectan, uropac, pyelectan), 
which is eliminated by the kidneys in sufficient concentration to cast an 
opaque shadow under the X-ray. Films are exposed at 5, 15, 30 minutes as 
routine, and in cases in which an adequate delineation is not obtained, later 
exposures may be required. The absence of a shadow on one or other aide 
does not necessarily indicate a diminished or absent function, as certain 
reflex inhibitions of function may occur. It is best to limit the fluid intake 
for 12 hours before Buch urographic study to secure maximum concentration 
of the urine. 

2. Chromocystoscopy . — In this method a cystoscope is passed into the 
bladder, and after adequate inspection of the interior of this organ, including 
the ureteric orifices, an appropriate dye is injected intravenously (5-10 c.c. of 
indigo carmine is commonly employed), and the ureteric orifices kept under 
constant watch until the dye appears. The time elapsing between the con- 
clusion of the injection and the appearance in the bladder from each kidney is 
carefully noted, and also the depth of the colour of the efflux. Early elimina- 

1 We are indebted to Terence Millin for this article. 
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tion of the dye in good concentration is an indication of good functional 
capacity. When there is unilateral depressed function of a kidney there will 
be delayed excretion, and a less densely coloured efflux. 

3. Ureteric catheterisation . — This method also demands the use of a 
cystoscope. A catheter is passed up each ureter into the corresponding renal 
pelvis. The urine excreted from each catheter is then collected, and may be 
analysed for urea content, presence of bacteria, etc. In some cases it may bo 
desirable to combine ureteric catheterisation with chromocystoscopy, and an 
intravenous injection of sulphonephenolphthalein given. A quantitative 
estimation of the amount of dye eliminated by each kidney in a given time 
may then be made. In cases in which intravenous urography has given an 
insufficient shadow for accurate diagnosis, or when it has not been carried out, 
an ascending pyelogram may be made by injecting the renal pelvis directly 
through the ureteric catheter, employing either 12*5 per cent, sodium iodide 
or bromide, or preferably one of the newer media used for intravenous 
urography, as they are less irritating and so give less pain. 


ABNORMALITIES OF THE URINARY SECRETION 

1. — POLYURIA 

Polyuria implies an increased volume in the output of urine, without 
reference to mere increased frequency of micturition. It may be due to— 

1. Increase in the quantity of fluid imbibed. 

2. Increase in the molecular concentration of the urine as in diabetes 
mellitus, or after saline diuretics. More water is thereby attracted into the 
blood stream by osmotic pressure. 

3. Incapacity of diseased kidneys to excrete a concentrated urine, as in 
chronic nephritis. 

4. Diabetes insipidus is frequently due to disease of the pituitary gland 
or of the overlying hypothalamus, or to damage in this neighbourhood by 
syphilitic meningitis of the base of the brain. It is also probable that hysterical 
polyuria is due to a temporary inhibition of pituitary secretion through the 
sympathetic. This appears to affect the renal vessels directly, since pituitrin 
will check diuresis, even in the denervated kidney. 


2.— ANURIA 

This means suppression of the secretion of urine, and as opposed to 
retention, may be due to — 

1. Acute nephritis with intense congestion and nephrosis, whether the 
result of an infection or of drugs, such as sulphonamides, especially sulpha* 
thiazole and sulpbapyridine, turpentine, cantharides or carbolic acid. 

2. Bilateral obstruction to the ureters. 

3. Reflex causes, such as operations on the kidney or trigone of the 
bladder. 

4. Vasomotor conditions, as collapse, shock or irritation of the vaso- 
motor centre. Probably the anuria in diphtheria is due to the last of these 
(Garratt). In cholera there is not only collapse, but depletion of water by 
other channels. 



ABNORMALITIES OF THE URINARY SECRETION 1309 


5. Hysterical. This condition has been described by Charcot. It is, 
however, rare, and the element of fraud must be eliminated. Thus, in one 
case, urea was found abundantly present in the contents of the washing-bowl, 
and this explained how the urine was disposed of. 

3. — ALBUMINURIA 

Albuminuria should be more correctly termed proteinuria — since blood 
serum contains two proteins — albumin and euglobulin — and either may 
appear in the urine, though search is seldom made for the latter. The 
ordinary tests of heat coagulation, nitric acid or salicyl-sulphonic acid give 
positive results with either. The presence of euglobulin may be shown by 
the addition of dilute acetic acid (33 per cent.) to urine in the cold. The 
acid is added drop by drop, and the precipitation of globulin is shown by 
an opalescence in the urine to which the acetic acid is added. Mucin is also 
deposited by the addition of acetic acid, but it is not redissolved by an excess 
of acid. A more distinctive test is the precipitation of globulin in distilled 
water. Single drops of urine are dropped into a glass vessel containing 
distilled water. As the drop of urine falls through the water it assumes a 
ring form, and the ring has a milky appearance due to precipitated globulin 
when the latter is present. The globulin can be precipitated for quantitative 
examination by making the urine alkaline with ammonia, and then half 
saturating it with ammonium sulphate. 

Proteinuria may be classified thus — 

I. Without Organic! Diseases of the Kidneys, as in — 

1. Functional or orthostatic -proteinuria . — This is common in maleB between 
puberty and adolescence ; it is much less common in females of the same 
age. Dukes found it in 16 percent, of all boysentering Rugby School. Protein 
appears in the urine secreted in the upright posture, and is absent from the 
urine passed on first rising ; but it may be present in the urine secreted during’ 
the first hour of recumbent posture. There is no evidence that the amount of 
protein in the food influences it, though some constituent of raw eggs may 
excite a transient albuminuria by a toxic action on the kidneys. Severe 
physical exercise may excite proteinuria in healthy young adults. Collier 
found it present in every one of the Oxford crew of 1906 after rowing a course ; 
to such a condition the term “ physiological ” proteinuria may fairly be 
applied. When the protein appears apart from exertion, the subject is often 
an anaemic weedy youth with a dull heavy aspect and a tendency to fainting. 
The heart is irritable, and the blood pressure unstable, and fluctuates with 
change of posture. There may also be a few hyaline casts, and frequently 
calcium oxalate crystals. In any case of proteinuria, less than 1 per cent, in 
amount, in a boy or young man the diagnosis of a kidney lesion should not be 
made unless casts other than hyaline are discovered, unless the tension of the 
pulse is definitely and permanently raised, and unless there are signs of cardiac 
hypertrophy. If in addition to this negative evidence the urine passed on 
first rising in the morning is albumin-free the albuminuria is probably 
functional. Some milder forms of toxsemio kidney may simulate functional 
proteinuria. A search should therefore be made for chronic bacterial infection, 
such as septic tonsils, and latent tuberculous disease. Since debility is an 
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important cause of functional albuminuria general treatment to improve 
health and. strength is prescribed. Iron is given for amcmia. A holiday, 
perhaps preceded by a fortnight in bed, is advised if the subject has overtaxed 
his strength as, for instance, as result of the strain of competitive games and 
examinations. Lordosis should be corrected because, as shown experi- 
mentally, it may cause albuminuria. 

2. Febrile. — Any acute specific fever may be accompanied by proteinuria 
due to cloudy swelling of the kidney. It should subside soon after the 
temperature falls to normal. This type of albuminuria is referred to again 
uuder the heading of Toxsemic Kidney, to which it more properly belongs. 

3. Congestive. — In failing heart there is usually proteinuria from venous 
congestion of the kidneys. Hyaline casts may also be found. Unlike the 
urine of nephritis the urine is loaded with urates. After an epileptic fit 
there is often a transitory proteinuria, probably due to the congested con- 
dition of the veins during tne fit. For a similar reason protein is apt to be 
present in the urine of any unconscious person. 

4. Toxic. — This forms an intermediate group between those with and 
those without organic disease of the kidney, for if the action of the toxin be 
prolonged a definite nephritis may be established. Thus the proteinuria 
of pregnancy is generally regarded as toxic in origin, and may clear up 
completely. The proteinuria sometimes seen in jaundice is also toxic in 
character. 

II. With Organics Diseases of the Kidneys. — 

1. Nephritis, acute and chronic, including acute interstitial and ncuto 
suppurative nephritis ; focal embolic nephritis ; periarteritis nodosa *, 
pyclo-nephritis. 

2. Residual albuminuria. — This term is applied to cases in which albu- 
minuria persists after complete recovery from an attack of nephritis. Obser- 
vation of the case over a period of years may be necessary to exclude a 
low-grade progressive chronic nephritis. If and when residual albuminuria 
occurs it has the same significance as the scar of a perfectly healed wound 
in the Bkin. It would Beem that residual albuminuria may persist throughout 
life unchanged, and there is no reason to think that the persistent passage 
of albumin of itself damages the kidney. 

3. I'oxannic kidney. 

4. Amyloid disease of kidney. 

5. Nephrosclerosis. 

0. All conditions characterised by ha; malaria and pyuria. 


4. — ALBUMOSURIA 

Albumose, or more correctly proteose, may be found in urine during 
autolysis of the tissues. It is not of clinical importance except to distinguish 
it from Bence-Jones proteinuria. Bence-Jones protein, which is found in 
considerable amounts in the urine of sufferers from multiple myelomata, 
is not a true proteose though possessing similar solubilities. It has affinities 
with native proteins. It begins to be precipitated at 40°-55° 0., but on 
approaching boiling-point most of the precipitate is redissolved. This is 
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probably due to tbe influence of certain salts in the urine, and is not a property 
of tbe isolated protein. As Bradshaw showed, it also gives a ring of coagulum 
on contact with strong hydrochloric acid. Its recognition is of great 
diagnostic value, as it is pathognomonic of multiple tumours of the bone 
marrow, and enables them to be detected before there is any external sign, 
but only pain and tenderness in the bones. At a later stage the tumours 
may break through the investing bone and give rise to palpable swellings. 
Sometimes the Bence-Jones protein is spontaneously precipitated, causing 
the urine to appear milky. Considerable excess of phosphates may be 
found in this milky precipitate, probably derived from the autolysis of the 
surrounding bone. 

True peptone is exceptionally found in the urine in pneumonia and 
phthisis, but is of no clinical importance. 


5. — HiEMATURIA 

When blood is intimately mixed with the urine it is held to be in favour 
of its renal origin. Bleeding from the bladder is more apt to occur into the 
last part of the urine voided, while urethral bleeding is said to occur chiefly 
into the first part. When the quantity of renal bleeding is not great, it 
imparts a smoky appearance to the urine, owing to the conversion of some 
of the haemoglobin into methaemoglobin, which on spectroscopic examination 
gives an absorption band in the red in addition to the two bands in the green 
characteristic of oxyhaemoglobin. The chief causes of haematuria are best 
classified as follows : 

1. Prerenal . — The altered condition of the blood which occurs, for in- 
stance, in scurvy, purpura hsemorrhagica and certain haemorrhagic fevers, 
leads to the escape of some of the blood through the kidney without any 
evidence of a definite kidney lesion. 

2. Inflammations of the kidney, due to (a) Bright‘s disease, both acute 
and chronic. Haematuria is a constant feature of acute nephritis and of 
exacerbations of chronic nephritis. It may also occur in the course of 
nephrosclerosis, more especially in the malignant type, without any acute 
symptoms. “ Eenal epistaxis ” is usually an early sign of an interstitial 
change, which is sometimes, as shown by Hurry Fenwick, confined to a 
single papilla where the vessels are dilated. There are a few cases in which 
no cause for the bleeding, either in the condition of the blood or the urinary 
tract, can be discovered in spite of the most careful examination of the 
kidney, the removal of which has been necessitated by the severity of the 
haemorrhage. These are true cases of renal epistaxis or essential haematuria. 

(b) Tuberculosis or a bacillus coli infection. 

(c) Certain drugs, such as turpentine, cantharides and carbolic acid, or 
occasionally hexamine. 

3. Vascular causes . — Congestion due to heart failure, thrombosis and 
embolism (e.g. septic endocarditis) are common causes of haematuria. 

i. Irritation of the kidney by foreign bodies , such as new-growth; oxalate 
and uric acid crystals, and calculi ; and parasites, such as bilharzia. 

Traumatic, vesical and prostatic causes are not considered here. 
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6.— HEMOGLOBINURIA 

This is due to some hasmolytic agent. It may be — 

1. Paroxysmal, as in Raynaud’s disease and in syphilis. Most cases are 
syphilitic. The corpuscles are broken down by a htemolysin which is present 
in the blood of 5 to 10 per cent, of cases of tertiary syphilis. Those who suffer 
from paroxysmal hemoglobinuria are presumed to have some constitutional 
peculiarity which renders them susceptible to this htemolysin. The htemolysin 
acts as an amboceptor, unites with the red corpuscle in the cold and on return 
to warmth the normal complement in the plasma causes haemolysis. In 
addition to this there are some rare forms of non-syphilitic paroxysmal 
hsemoglobinuria. 

2. Toxic. In this group the toxio agent produces the htemoglobinuria 
without an additional factor. Striking examples of this are blackwater 
fever ( q.v .) in which the hmmoglobin is actually excreted as methsemalbumin, 
poisoning by arseniuretted hydrogen, and transfusion of incompatible blood. 
Hsemoglobinuria may also occur in Lederer’s ansemia. The chemical tests for 
hsemoglobinuria are the same as for hsematuria, but the microscope will fail 
to reveal red corpuscles. Some of the pigmeut is excreted as metluemoglobin, 
especially after mugs of the aniline group, nitrites, or potassium chlorate. 


7.— HEMATOPORPHYRIA 

Porphyrin is probably derived from haemoglobin, and is an intermediate 
product in the conversion of blood pigment to bile pigment (Dukes). It 
imparts a port wine or reddish brown colour to urine when present in excess. 
This colour may appear only on standing or after the addition to the urine 
of a few drops of concentrated hydrochloric acid. The pigment is identified 
by its absorption spectrum. One of its forms gives a spectrum like that of 
oxyhmmoglobin. Hsematoporphyria may be due to poisoning by sulpkonal, 
trional or sulphonamides. It has been rarely observed in cirrhosis hepatis, 
jaundice and pernicious anaemia. It occurs idiopathically in a group of 
diseases known as the porphyrias. Congenital porphyria seen at birth, or 
very early in life, is characterised by photosensitivity of the skin. Acute 
idiopathic porphyria presents a varied clinical picture generally recognised by 
abdominal symptoms resembling those of lead poisoning, and by symptoms 
suggesting peripheral neuritis or an ascending paralysis of the Landry type. 
Tins form is indistinguishable clinically and pathologically from acute toxic 
porphyria. It is often fatal. There is also a mild form called latent porphyria. 
There is reason to suppose a constitutional predisposition to porphyria 
(Garrod). Normal urine contains minute amounts of porphyrin. 

8. — CHOLURIA 

Another derivative of hicmoglobin, bile pigment, appears in all forms of 
jaundice duo to obstruction of the main or intrahepatic ducts. In a true 
hasmolytic jaundice, such U3 acholuric family jaundice, as the name implies, 
bile does not appear in the urine. Bile pigment can often be recognised 
by uotiug the tinging of the froth caused by shaking the urine, but is best 
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detected by the addition of a drop of fuming nitric acid to filter paper dipped 
in the urine, when rings of colour appear, green being the essential one. 
The green colour given on addition of a solution of iodine to the urine is 
a‘ less delicate test. Bile-salts are often absent from the urine when bile 
pigment is present. Matthew Hay’s test is the only reliable one for their 
presence there. On putting flowers of sulphur on the surface of the urine, they 
sink to the bottom, owing to the lowering of surface tension by the bile-salt3. 


9.— HELANURIA 

Melanin only appears in the urine in melanotic sarcoma, uaxrod has 
shown that in all other diseases in which melanuria has been recorded the 
test employed has been unsatisfactory. The melanin is excreted as melano- 
gen which darkens on standing, and gives a black precipitate on addition of 
ferric chloride, which is soluble in excess of the reagent, yielding a black 
solution. A more delicate test is made by the addition of sodium nitro- 
prusside and sufficient caustic soda to render the urine alkaline. The ordinary 
ruby-red colour, due to creatinin, is developed. The urine is now made acid 
with acetic .acid, and if melanogen is present a prussian-blue colour appears. 

10.— ALKAPTONURIA 

This inborn error of metabolism (Garrod) is hereditary and does not 
affect health. The individual cannot complete the katabolism of the amino- 
acids phenylalanine and tyrosine ; as a result homogentisic acid appears in 
the urine. The urine reduces Benedict’s solution on boiling, but it does 
not ferment. It darkens on standing, or at once on the addition of alkalis. 
It may stain the linen brown. When a dilute solution of ferric chloride is 
allowed to fall drop by drop into the urine, each drop produces a transitory 
deep blue colour. The urine reduces ammoniacal silver nitrate in the cold, 
giving a silver mirror on the sides of the test tube. Ochronosis — a blackening 
of the cartilages and ligaments, and sometimes of the conjunctivse — may 
occur, and usually there is also a chronic arthritis, which may lead to a curious 
“ goose-gait.” 

[Bor other reducing substances in the urine, including sugar, see article 
on Diabetes.] 


11.— KETONURIA 

Ketonuria is a term used loosely to include the appearance in the urine 
of diacetic acid and its derivatives, acetone and /S-oxybutyric acid. Acetone, 
however, being merely a decomposition product of diacetic acid, is relatively 
unimportant ; /3-oxybutyric acid, formerly regarded as the source of diacetic 
acid, is more saturated and less toxic and has been shown by Hartley to 
be formed out of diacetic acid by the liver, as an attempt at detoxication. 
Diacetic acid is derived from the incomplete oxidation of fats or of the 
fatty acid groups in protein. It is probably always made in small quantities, 
but when there is an abundant consumption of carbohydrate, it is com- 
pletely oxidised. In starvation the store of glycogen is quickly exhausted 
and the body chiefly lives on its fats ; hence ketonuria. Vomiting, whether 
42 
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persistent or cyclical, will excite ketonuria, though without such a degree of 
acidaemia as to cause toxic symptoms. Any disturbance of health in infancy 
and childhood, especially a febrile state, is liable to cause ketonuria. In 
conditions where the liver is thrown out of gear, such as post-anaesthetic 
poisoning, ketonuria may occur with toxic symptoms, because of the severe 
disturbance of all metabolic processes. But there are other agents at work 
besides diacetic acid which may be responsible for those symptoms. Only in 
advanced diabetes do we find toxic symptoms directly due to diacetic acid. 
Here there may be complete inability to utilise carbohydrates, so that tho 
body perforce lives on protein and fats. If these are freely given in the food 
the amount of diacetic acid produced may be very large. But if a diabetic 
be fasted there is a great drop in ketonuria, showing that most of this is 
exogenous in origin (see Diabetes). The test formerly used for diacetic 
acid was the mahogany red colour given on the addition of ferric chloride. 
This has the disadvantage of being masked if the patient is taking any 
salicyl body. The nitro-prusside test was formerly regarded as showing 
the presence of acetone, but Piper demonstrated that it is really a much 
more sensitive test than ferric chloride for diacetic acid. A crystal of nitro- 
prusside of soda is dissolved in the urine, and then a strong solution of 
ammonia is poured on the top. A ring, the colour of Condy’s iluid, speedily 
develops at the junction of the liquids and spreads upwards. The intensity 
of colour is a rough measure of the degree of ketonuria. The reaction is 
made still more sensitive by previous addition of crystals of ammonium 
sulphate to saturation (Rotheral. 

12.— DRUGS WHICH ALTER THE COLOUR OF URINE 

Methylene-blue is used as a colouring matter of sweets and aldo as an 
ingredient of certain proprietary pills. It used to be given for coli infections of 
the urinary tract, gonorrhoea and bilharzia, or less commonly as an analgesic 
in rheumatism, sciatica and migraine. In small quantities it imparts a green 
colour to the urine, when it may be precipitated with the mucin. In larger 
dose3 it turns the urine blue. It can be recognised by its presence in suspen- 
sion, so that it can be removed by simple filtration. It can be dissolved 
from the filter paper by chloroform, and is turned pink by the addition of 
alkalis. Eosin may be used in sweets and turns the urine a fluorescent pink. 
Some of the sulphonamides and pyridium turn the urine a reddish-orange 
colour, though, if the urine is alkaline, this may not appear until it is acidified. 
Amidopyrine may have a like effect. Rhubarb and senna may turn the urine 
reddish-brown from the chrysophanic acid they contain. The urine turns pink 
on the addition of an alkali. Santonin turns the urine a vivid yellow, which 
becomes rose-pink with alkalis. Carbolic acid may turn the urine greenish- 
black on standing, from the formation of hydroquinone. In carbolic acid 
poisoning the urine. withdrawn by a catheter may even be found olive-green 
without exposure to tho air. Other drugs, which may have this effect are 
salol, creosote, naphthalene and uva ursi. In chronic carboluria, ochronosis 
may occur as in alkaptonuria. 

Certain drugs can readily be recognised in the urine by some colour 
reaction. Thus, salicylates are excreted as salicyluric acid, which gives a 
violet colour on the addition of ferric chloride. Copaiba, which is precipi- 
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cated by nitric acid, can be distinguished from albumin by the solubility 
of the precipitate in alcohol. On the addition of hydrochloric acid a urine 
containing copaiba turns cloudy, the cloud soon becoming rose pink. Iodides 
in urine give a blue colour with guaiacum, and on the addition of hydro- 
chloric acid impart a violet colour to chloroform shaken up with the urine. 


13.— PYURIA 

Pus may come from the urethra, prostate, bladder or kidney. The 
diagnosis of the source is discussed under septic diseases of the kidney. 
The best test for pus in the urine is the microscope. If the amount of pus 
be considerable it will yield a ropy mass on the addition of liquor potass©. 
If ozonic ether be shaken with the urine, bubbles of oxygen are evolved. 
With tincture of guaiacum a blue colour may be given even without the 
addition of ozonic ether. 


14.-7-CHYLURIA 

True chyluria is due to blocking of the thoracic duct, most commonly 
by the Filaria sanguinis hominis, but sometimes the result of inflammatory 
or neoplastic conditions, with consequent rupture of lymphatics of the 
bladder through back pressure. Fat may be found in the urine in the 
lipasmia of diabetes, in growths of the kidney, and after fracture of long 
bones, when fat may be liberated into the circulation. Accidental contamina- 
tion by an oily lubricant for a catheter and fraudulent addition of milk to the 
urine must be excluded. Pseudo-chyluria is due to a lecithin compound of 
globulin, and is sometimes found when there iB a great excess of globulin in 
the urine. Unlike true fat, this substance is not extracted by waking up 
with ether. 

15.— PNEUMATURIA 

Osier gives the following causes for gas in the urine : (1) Mechanical 
introduction of air in vesical irrigation or cystoscopic examination in the 
knee-elbow position. (2) Infection of the urine as by the Bacillus aerogenes 
capsulatus. (3) Vesico-enteric fistula. 

16. — CRYSTALLINE DEPOSITS IN URINE 

The chief factors in the deposit of uric acid crystals as such are high 
acidity, high percentage of uric acid, and poverty in mineral salts. The 
first two are the most important, especially the first. Deposits of urates are 
usually amorphous. These have already been briefly described (see p. 1305). 
Calcium oxalate crystals may cause bladder irritability with increased 
frequency of micturition, and occasionally albuminuria and hsematuria. They 
may arise [a) from ingested oxalates. Rhubarb, spinach, asparagus and 
sorrel are the foods most likely to produce oxaluria sufficient to excite 
symptoms, for each contain more than 2 g. of oxalic acid per kilogram, 
though many other articles of diet contain some oxalates. Some individuals 
seem sensitive to strawberries which, however, only contain 0-06 g. per 
kilogram, (b) In either achlorhydria or hyperchlorhydria ; the former per- 
mitting fermentation of carbohydrates, the latter promoting absorption of 
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oxalic acid, (c) In crises in neurasthenics, with irritability, lassitude and 
neuralgic pains, without discoverable cause. 

Cyslin is an amino-acid containing sulphur, and is contained in many 
proteins, being especially abundant in hair. Its presence in more than 
minute traces in the urine appears to be due to an inborn error of meta- 
bolism, affecting only the endogenous protein, since it is not increased by the 
administration of cystin by the mouth (Garrod). It is deposited as hexa- 
gonal plates, and is often accompanied by a variable amount of diamines, 
such as putrescin and cadaverin, pointing again to an incomplete breakdown 
of the tissue proteins. If the urine becomes infected, these cystin crystals 
may aggregate to form a calculus. 

Tyrosine rarely appears in the urine as sheaves of fine glistening cry- 
stals. It is then generally accompanied by Leucin, which does not appear 
until the urine is concentrated by evaporation, when it forms spheres with 
concentric rings. The presence of these substances is sometimes regarded as 
pathognomonic of acute yellow atrophy of the liver, but they are occasionally 
seen in other severe disintegrations of the liver, such as cirrhosis. 

17.— ORGANISED DEPOSITS 

of red blood corpuscles, pus, epithelium, casts and spermatozoa do not call 
for detailed description here. The first two have already been referred to. 
For Epithelium and Casts see sections on Inflammatory Diseases of tho 
Kidney. 


CIRCULATORY DISTURBANCES 

1. Active congestion . — There is no distinction to be drawn between active 
congestion of the kidney and the early stage of acute nephritis. 

2. Passive congestion . — Anything which raises the pressure in the renal 
vein must produce a passive congestion of the kidney. Failing compensation 
in valvular disease of the heart is the commonest cause of this ; but it may 
also be brought about by respiratory diseases or by pressure on the renal 
vein by abdominal tumours or ascites. A transient congestion may result 
from an epileptic fit. 

The cardiac kidney, as it is called, is the most typical example of passive 
congestion. The organ is firm and dark in colour, especially the pyramids. 
The capsule strips normally. The stellate veins are engorged. The kidney 
may drip with blood on section, and if placed in a dish after section soon 
exudes cedematous fluid. 

The urine is scanty, high-coloured and of high specific gravity. Unlike 
the urine of chronic nephritis it is loaded with urates. It contains a variable 
amount of albumin and hyaline casts, with a few red blood corpuscles, if 
the congestion is at all considerable. Renal inadequacy does not reach 
the high grade seen in true nephritis, nor is death from uraemia likely. The 
prognosis and treatment are those of the cardiac condition causing it. 
Stimulating diuretics are of much more service than in nephritis, since there 
is no primary disease of the secreting structures. Organic mercurial prepara- 
tions are especially effective. 

3. Infarction. — This, which is a common complication of infective 
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endocarditis, may take two forms — (a) Multiple minute haemorrhagic infarcts, 
producing the “ flea-bitten ” kidney, which may lead to foci of embolic 
nephritis with fibrinous exudate and leucocytic infiltration. (6) Larger 
anaemic infarcts, “ map-like ” areas of coagulation necrosis, roughly wedge- 
shaped, but with irregular edges and with the base reaching the surface 
of the organ. Their formation may cause a sudden pain in the loins, if 
they are large. Either of these conditions will cause both .albuminuria and 
haematuria. 

4. Thrombosis of the renal vein . — This is rare, and is usually significant 
of a terminal infection, as in a marasmic infant. In thrombosis of the 
inferior vena cava the process may reach as high as and spread into the 
renal vein. This would produce the same effects as the cardiac kidney, but 
in a much more intense form. 


BRIGHT’S DISEASE 

Bright described an acute inflammation of the kidney accompanied by 
dropsy and albuminuria, and a chronic form in which dropsy is absent. 
There has been much controversy as to what should be included in the 
category of “ Bright’s disease,” out there is no doubt as to its essential 
features. It is a bilateral, non-suppurative affection of the kidneys, accom- 
panied by albuminuria and cylindruria. Except in nephrosis, there is gener- 
ally haematuria in the acute or active stages ; oedema and effusion in the 
serous sacs are commonly present. The renal lesion is diffuse in acute and 
chronic nephritis, but in malignant nephrosclerosis it is chiefly localised 
in wedge-shaped areas, separated by renal tissue which remains relatively 
normal. (The actual lesion in all forms of nephritis is obviously inflammatory 
as shown by proliferation of cells, particularly the cells of Bowman’s capsule 
the layers of whioh become adherent while the multiplication of their cells 
leads to crescent formation^ There is also small-cell infiltration and oedema of 
the interstitial tissue of varying degree. Accompanying these inflammatory 
changes are degenerative changes, ohiefly evident in the renal tubules, namely, 
cloudy swelling, fatty, hyaline and other forms of cellular degeneration, and 
necrosis. In some forms of Bright’s disease the inflammatory changes pre- 
dominate; in others the degenerative. In one uncommon form the de- 
generative changes are so marked a feature of the histological picture, while 
the changes which are without doubt inflammatory are so slight or even absent, 
that this form is called Nephrosis in contradistinction to Nephritis. 

There are other affections of the kidney, such as toxEemic kidney, hyper- 
pietic kidney (benign nephrosclerosis) and senile or atheromatous kidney, 
which would be better separated from the category of Bright’s disease, 
because in them the disease of the renal parenchyma is neither the first 
established nor the primary condition of disease. It is, indeed, but part 
of a widely distributed pathological change in other organs of the body. 
They are, however, included in the present classification and description of 
Bright’s disease, because there are intermediate forms which link them to 
Bright’s disease, and because in some cases they develop into Bright’s disease. 

There is so much overlapping of the various types of Bright’s disease 
that more is lost than gained by pressing distinctions in detail. Volhard. 
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Van Slyke and others recognise three types of Bright’s disease which ate 
essentially different in their genesis and. pathological nature, namely (1) tic 
hajmorrhagic or glomerular, marked primarily by glomerular inflammation, 
with hccmaturia and usually diminished renal function (even in the acute 
stage) ; (2) the sclerotic disease, marked primarily by pathological changes 
in the small arteries of the kidneys (and usually other organs), with hyper- 
tension as the first sign, and diminished renal function only as a terminal 
phenomenon ; and (3) the degenerative disease or diseases, called nephrosis, 
marked primarily by degenerative changes in the kidneys, without hyper- 
tension or hsmaturia. This classification has long been the accepted 
basis for the description of Bright’s disease, and in our opinion it best har- 
monises the anatomical, pathological and clinical phenomena. 

I. Degenerative Forms : 

(A) Toxasmic kidney. 

(B) Nephrosis. 

II. Inflammatory Forms. 

(A) Glomerulo-tubular nephritis. (Diffuse nephritis). 1. Acute 

nephritis. 2. Chronic nephritis : (o) secondary type ; 

(6) primary type — renal dysbiotrophy. 

(B) Embolic focal nephritis set up in infective endocarditis. 

III. Vascular Group; Nephrosclerosis. 

(A) With benign hypertension ; benign nephrosclerosis. 

(B) With malignant hypertension ; malignant nephrosclerosis. 

(C) Without hypertension ; senile or atheromatous kidney. 


TOXiEMIC KIDNEY 

Definition. — Certain toxic substances may excite degenerative rather 
than inflammatory lesions in the kidneys, which are nevertheless capable of 
complete recovery. Characteristically, as in febrile albuminuria, the affection 
of the kidneys is dependent, both for its inception and persistence, on some 
other disease, and, generally speaking, its intensity varies with the severity 
of the primary disease. In its onset, intensity, course and termination, it 
simply reflects the toxtemia which causes it. 

Aitiology. — The commonest cause is bacterial toxaemia. As fever in 
itself docs not necessarily cause albuminuria, all the so-called “ febrile 
albuminurias ” should be referred to this group. Thus the acute specific 
fevers — pneumonia, typhoid fever, diphtheria, small-pox, tonsillitis and 
scarlet fever (notwithstanding the fact that the two last often cause a truo 
nephritis) — are common causes of the slighter degrees of toxasmic kidney, 
More potent are exogenous and endogenous poisons. Mercurial salts, arsenic 
phosphorus and cantharides are important causes clinically, while uranium 
and bichromate salts are frequently used in the experimental production of 
the condition. Jaundice and the ketosis of diabetes mellitus are not un- 
common causes. The toxmmias of pregnancy belong to this group, but in 
their tendency in some cases to develop into chronic nephritis and their 
frequent association with a raised blood pressure and visual disturbance, 
these cases differ from other members of the group. To this already varied 
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group must now be added tbe bepato-renal and crust, syndromes. The fatal 
issue in some cases of liver disease, particularly if complicated by operation, 
may be attributed to toxeemic kidney. The temperature may be raised soon 
after operation, and then oliguria sets in, leading to complete suppression. 
Once the liver has failed, the kidney has to take up the task of detoxication 
through its convoluted tubules, but its margin of safety is slight compared 
with that of the liver. The simplest explanation, however, is that there is a 
diminished synthesis of glycine by the liver, as shown by a decreased excretion 
of hippuric acid, and a lack of glycine brings about a cessation of glomerular 
activity. The improvement following administration of decholin supports 
this view of the hepato-renal syndrome, following prolonged crushing of the 
limbs for several hours and after a latent period of some hours a condition 
of shock with fall of blood pressure and hsemoconcentration may develop. 
During the course of 4 to 7 days the blood urea may rise to 300-400 mgm. per 
cent., the urinary output progressively diminishes, there is intense thirst and 
oedema develops. There is vomiting, abdominal distension and a mental 
state like that which develops in Ascoli’s urinsemia. The kidneys show 
tubular degeneration and bloodcasts in the collecting tubules. 

Pathology. — The post-mortem appearances are not distinctive. The 
catdio-vascular system is normal. The kidneys are pale and likely to be 
increased in size and weight. On section the cut surface of the cortex is 
pale in contrast to the congested pyramids : it is increased in thickness 
and its structure is blurred. On microscopical examination the parenchyma 
shows degenerative changes, particularly affecting the convoluted tubules. 
Apart from the presence of some swelling of the glomerular tufts, and the 
presence of an albuminous exudate in the intercapsular space, the glomeruli 
show little damage. The absence of tissue reaction that is undoubtedly 
inflammatory and the presence of tissue changes that are certainly degenera- 
tive are the distinctive features of the histological picture. Similar changes 
are to be found in other organs of the body, and especially in the liver, which 
may show various degrees of damage, namely, cloudy swelling, fatty degenera- 
tion and focal or diffuse necrosis. 

Symptoms. — When due to bacterial toxaemia the condition does not give 
rise to symptoms. It is recognised by the presence of a trace or cloud of 
albumin in the urine on boiling, and by the presence, in the centrifugalised 
deposit, of granular, hyaline and epithelial casts. In addition, there may be 
a few white blood corpuscles ; when red blood corpsucles are present, or when 
there is frank haematuria, the differential diagnosis from an acute nephritis 
cannot be made with certainty. In the severer types with insidious onset, 
as in mercurial poisoning or in the toxaemia of pregnancy, the first symptom 
is often malaise, disturbance of digestion and constipation, accompanied by 
albuminuria and oliguria. Headache is a prominent symptom, and is often 
persistent. In the toxaemia of pregnancy a rising blood pressure or oedema 
may be the initial sign ; the oedema is either general or it appears first in the 
lower extremities, as in cardiac oedema. Eye symptoms are important ; there 
may be dimness of vision and flashes of light before the eyes, or rarely sudden 
blindness. On examination of the fundus oculi the disc may appear normal, 
or there may be oedema of the disc or partial detachment of the retina. The 
vessels are normal and haemorrhages are rare. These symptoms may be 
followed by fits (hypertensive crises), but sometimes the fits occur without 
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previous warning. In general, the symptoms of a fully developed case are 
clinically indistinguishable from those occurring in the uraemia of true 
nephritis. The urine contains up to 3 or even 4 per cent, protein. Hyaline, 
granular and epithelial casts may be present, and may bo very numerous; 
white blood corpuscles may be present, though few in number. In severe 
cases, the urine contains blood-cell casts, the result of capillary thrombosis 
and extravasation of blood. 

Diagnosis. — The diagnosis depends on the recognition of the rigns and 
symptoms of kidney disease in a patient affected by one of the known causes 
of toxaainic kidney, and on certain biochemical tests by which a true nephritis 
can be reasonably excluded. In milder cases, the possibility of the symptoms 
being due to heart failure must be excluded. Complete recovery is in favour 
of the diagnosis of toxmmic kidney. Exacerbation of a chronic nephritis 
can bo recognised by a history of previous nephritis and the presence of 
definite cardiac hypertrophy and arterial changes. The difficulties are some- 
times considerable, however, since a marked rise of blood pressure may occur 
in a toxaemic kidney, while advanced degrees of chronic nephritis may occur 
without cardiac hypertrophy, increased blood pressure or clinical evidence 
of arterial disease. The blood urea is generally normal in the toxaemic kidney ; 
whereas in chronic nephritis the blood urea tends to rise, and may reach 
300 mgm. or even more. In the toxaemia of pregnancy, the appearance of 
albuminuria in tho early months of pregnancy is in favour of the condition 
being one of chronic nephritis, whereas the albuminuria due to toxaemia 
generally makes its first appearance in the later months. 

Prognosis. — The importance of recognising the toxaemic kidney is that 
both the immediate and ultimate outlook are better than in nephritis of 
apparently equal severity. The prognosis in the single case depends on the 
nature of the cause, the degree of its severity, and the possibility of its early 
and complete removal. Recovery, when it occurs, is complete, but in the 
severe cases chronic nephritis may supervene. 

Treatment. — If not already in bed on account of the condition responsible 
for the toxaemic kidney, the patient should he immediately confined to bed. 
Treatment is directed towards eliminating the toxins and resting the kidneys. 
Barley water and milk and soda should be given. An eaBy but not loose 
evacuation of the bowels must be secured daily by tho use of magnesium 
sulphate, senna, or compound liquorice powder. An alkali mixture containing 
potassium bicarbonate and citrate in equal quantities is given four or six- 
hourly in sufficient dosage to keep the urine mildly alkaline. The intake of 
solids is limited. At the same time, unless there is retention of urea in the 
blood, it is unnecessary strictly to limit the intake of protein. Soups, meat 
extractives and condiments are withheld. The fits are best treated by vene- 
section. The above outline of treatment is for the severer cases ; for the 
febrile albuminurias, special treatment for the renal condition is not required. 


NEPHROSIS 

This form of Bright’s disease is characterised by aiclomo, marked albumiu- 
uria, and two characteristic changes in the blood, namely, a fall in the plasma 
albumin and increase of cholesterol. It is distinguished from the glomerulo* 



nephrosis \ 

tubular type of acute nephritis by the absence of hae^ 
hypertension and urea retention, and also by the fact\ 
often present in nephrosis or, if present, tends to develop a\ 

AEtiology. — In most cases no cetiological factor is es 
first evidence is the onset of oedema without previous illness.^ 
the best established cause is syphilis. Tuberculosis and os 
be setiological factors. There may be a recent history oi. 
respiratory tract catarrh, or of gastro-entoritis. It may be th\ „„cal 

infection, more especially of the upper respiratory tract, is \ ...use of the 
complaint. 

Pathology. — The condition of the kidney is that of toxaemic kidney in 
a more severe form, the fatty changes in the tubules being very marked. 

The chief changes are a fatty accumulation in the epithelial cells of the 
renal tubules and to a less extent in the interstitial tissue. The glomerular 
capillaries are dilated and their basement membrane shows hyaline thickening. 
The glomeruli are otherwise little affected. 

Gtdema . — It is convenient to consider the pathogenesis of renal oedema 
here, because oedema is so marked a feature of the nephrotic type of Bright’s 
disease. By oedema is meant a demonstrable excess of fluid generally in the 
subcutaneous tissues or lungs. An accumulation of 14 pounds of fluid in the 
tissues can occur without oedema being clinically demonstrable. 

The formation and circulation of the tissue fluid is governed by the 
physical phenomena of filtration and osmosis. Its circulation, through the 
tissues is as follows. At the arterial end of the capillary the outward-driving 
capillary pressure exceeds the inward-pulling protein osmotic pressure 
(32 and 25 mm. Hg. respectively) and fluid passes into the tissues. At the 
venous end of the capillary the inward-pulling protein osmotic pressure 
exceeds the outward-driving capillary pressure (18 and 10 mm. Hg. respec- 
tively) and fluid is drawn back into the capillary. In this way a constant 
circulation of fluid through the tissues is ensured, its amount varying with 
tissue activity. 

In disease oedema is produced by : (1) An increase in the capillary pressure. 
This is the main factor in cardiac oedema and the oedema produced by venous 
obstruction. (2) A reduction in the protein osmotic pressure of the blood 
such as occurs in chronic nephritis, nephrosis and famine oedema. (3) An 
alteration in the permeability of the capillary wall produced by toxins or 
anoxaemia occurring in acute nephritis, inflammatory conditions, anaemia 
and angioneurotic oedema. 

In both chronic nephritis and nephrosis large amounts of albumin are 
passed in the urine. As much as 5 to 20 g. may be lost daily, producing a 
considerable depletion of the plasma proteins. The albumin fraction is 
mainly affected. As 1 g. of albumin exerts four times the osmotic pressure of 
1 g. of globulin, there is a considerable reduction in the inward-pulling protein 
osmotic pressure and fluid accumulates in the tissues. The oedema fluid 
resembles tissue fluid in having a low protein content. The critical level at 
which oedema occurs is when the plasma albumin falls below 2 g. per cent, 
(normal 4’1 g. per cent.). Other factors are involved. An alteration in tissue 
metabolism leading to a retention of fluid is suggested by the hyper- 
cholesterolemia which accompanies renal cedema and by the fact that 
nephrotic oedema may be improved by the administration of thyroid. In 
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some cases at least there is an inability of the kidney to excrete salt and 
there is salt retention by the tissues, hence the reason for salt restriction 
especially in nephrosis. The main disorder of salt metabolism may be in 
respect of the sodium ion. Potassium rather than sodium salts arc therefore 
prescribed when there is renal oedema. 

The oedema fluid of acute glomerulo-tubular nephritis has a high protein 
content (0-6 to 1 per cent.) and is therefore an exudate and not a transudate. 
An alteration in capillary permeability is the essential cause, the capillary 
endothelium being damaged by some unknown toxin. The associated oliguria 
with retention of fliuds and metabolites leads to an increase in blood volume 
and capillary pressure with the outpouring of oedema fluid. The oedema fluid 
accumulates especially where the tissues are lax, i.e. under the eyes and in the 
scrotum. ‘ 

Symptoms. — The disease is generally first recognise# by the gradual or 
rapid onset of oedema, which gradually increases and tends to become massive. 
The oedema may be generalised, affecting the scalp, hands, trunk and legs. 
It is often first noticed as puffiness of the eyelids, or it iqay first appear as a 
swelling of the feet and ankles extending up the legs. The patient may feel 
quite well apart from the disability caused by oedema. ( On the other hand 
there is more usually complaint of malaise and fatigue, loss of appetite 
and nausea, and sometimes of epigastric pain. Thdre may be cough 
and slight shortness of breath due to slight bronchial cathrrh, oedema of the 
lungs or hydrothorax. Swelling of the abdomen may be the result of oedema 
of the abdominal wall or ascites. The face is pale and the eyelids and cheeks 
are puffy, but the mucous membranes are of a good colour, and the blood 
count is normal. The urine is reduced in quantity, its'- specific gravity is 
normal, it contains a large amount of albumin, often amounting to 0-5 or 
even 1 per cent., and readings of 4 per cent, or even more have been recorded. 
The urinary deposit contains but a slight excess of cells and few or no casts. 
Red blood corpuscles are generally absent. The heart and blood pressure are 
normal, but a pericardial effusion may develop. There is no retinitis and no 
urea retention. Characteristic changes are found in the blood. The plasma 
albumin falls more considerably in nephrosis than in other forms of Bright’s 
disease. The normal figures are plasma albumin 4*1 g. per cent., globulin 
2-6 g. per cent., total protein 6-7 g. per cent., which gives an albumin-globulin 
ratio of 1*6 to 1. In nephrosis, plasma albumin may be 2 to 1 g. per cent., 
globulin 2-6 to 3 g. per cent., so that albumin-globulin ratio varies between 1:1 
and 1:3. The blood cholesterol is raised to 300-800 mgm. per cent, (normal 
130-200 mgm. per cent.). 

Diagnosis. — The differential diagnosis from nephritis is made on the 
absence of hypertension and hmmaturia, and the presence of a normal or low 
blood urea. The fall in plasma albumin and the rise in blood cholesterol are 
both greater in nephrosis than in nephritis. In nephrosis, cylindruria is 
relatively alight or absent, and anmmia is uncommon. The differential diag- 
nosis from amyloid kidney may not be possible during life. The presence of 
splenomegaly, anaemia, and especially a chronic infection, such as chronic 
osteo-myelitis (a potent cause of amyloid disease), would be in favour of the 
diagnosis of amyloid change. 

Course. — The disease pursues a chronic course. In the first stage there 
13 a gradual increase of symptoms. When the disease is fully developed it 
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may remain more or less stationary for a number of months, at any time 
during which there may be some exacerbation or remission of symptoms. 
During an exacerbation the symptoms increase and convulsions may occur. 
After remaining stationary for some time, even up to 6 or 12 months, there 
may be a gradual remission of symptoms, and then complete recovery. In 
other cases an intercurrent infection, such as pneumococcal peritonitis, 
broncho-pneumonia, or erysipelas, is responsible for a fatal termination. Or 
the clinical picture of the disease may gradually take the form of chronic 
nephritis, in which case the oedema and albuminuria become less, lethargy and 
fatigue increase, anaemia develops, the blood pressure gradually rises, cardiac 
hypertrophy follows, and death results from uraemia. 

Prognosis. — The importance of the recognition of nephrosis depends 
largely on the fact that complete recovery may occur even after the disease 
has been present in severest degree for many months. 

Treatment. — The possibility of a toxic cause, particularly syphilis, and 
to a slight extent bacterial or other toxaemia, should be borne in mind. 
Syphilitic cases may respond to specific treatment, which, however, must be 
prescribed with caution. Obvious sources of sepsis should be removed 
wherever possible. During the first stage of the disease, and indeed as long 
as there is good hope of recovery, the patient should be kept in bed and 
nursed between blankets. Fluid intake is limited to that short of causing 
thirst. During the early stage, when there may be some doubt as to the 
differential diagnosis from subacute nephritis, the patient should be put on 
a diet of low protein and salt content. When the diagnosis is established, 
and the low plasma protein confirmed, adequate protein is given to maintain 
nitrogen equilibrium. This means something more than 1 gr. per kilo of body 
weight per diem : in some cases a high protein intake seems to be beneficial, 
though this treatment has not fulfilled the expectations originally formed. 
It is not usual now to order a completely salt-free diet, though it is advisable 
not to permit the addition of salt at the table. If the blood cholesterol is 
high, the intake of fat should be restricted. The bowels are regulated with 
magnesium sulphate or some other bland laxative, such as senna pods or 
compound liquorice powder. Constipation and loose stools are both to be 
avoided. In some cases the administration of potassium salts is effective in 
producing diuresis and reducing the oedema, but must be given very cautiously 
to avoid depressing the heart. The maximum dose given is 120 grs. daily of 
a mixture containing equal parts of potassium bicarbonate and potassium 
citrate. Perhaps the best diuretic in such cases is urea by the mouth in doses 
of 30 to 60 grs. three times a day ; considerably larger doses are sometimes 
given, but in that, case the blood urea should be watched. Thyroid has been 
advocated by some observers. It acts presumably by raising the basal meta- 
bolic rate, which is often low in nephrosis. When other means have failed and 
considerable oedema persists, decapsulation should be seriously considered. It 
is quite often temporarily or even permanently effective in curing, or at least 
greatly reducing, the oedema. It has not, in our experience, affected the 
albuminuria so dramatically as it may the oedema, but on occasion it has 
seemed to determine a favourable turn in the course of the disease. Oppor- 
tunities, for symptomatic treatment should be looked for, such as the treat- 
ment of ’anaemia with iron or even by blood transfusion, or some slight degree 
of heart failure with digitalis, or the control of sleeplessness, loss of appetite 
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and dyspepsia, depression and nervous agitation. (Edema may require 
acupuncture, and serous effusions may need single or repeated paracentesis 
thoracis or abdomiasis. 


ACUTE NEPHRITIS 

The classical form of acute nephritis is hsematogenous in origin and essenti- 
ally glomerulo-tubular in distribution. Such a def^ason would exclude 
an ascending infection of the tubules from the pelvis ; id. he kidney, such as 
occurs in pyelonephritis. It would also exclude thtetr tibolic nephritis of 
infective endocarditis, where inflamatmory foci are seiu .p in the kidney a3 
the result of septic emboli reaching it from the heart. Thiese produce marked 
fibrinous exudation and infiltration with leucocytes ; butionly some capillaries 
in some of the glomeruli are affected. 

Aitiology. — Acute nephritis was formerly not n common disease. 
Herringham found, at St. Bartholomew’s Hospital, where' the average number 
of medical cases is 7000 a year, that there were, in a period of 9 years, only 
166 cases, 120 being in males. On the other hand, a large number of cases 
occurred in the epidemic of acute nephritis in the War of 1914-1918, 1500 
being recorded in Flanders alone during 1915. Since the War of 1914-1918 
it would appear to have become more frequent. ' 

The causes usually given for acute nephritis are as follows : 

1. Acute Specific Fevebs. — Scarlatina is undoubtedly the commonest 

specific fever to produce it. Goodall found nephritis in .8*4 per cent, of all 
cases of scarlatina. Nephritis is an occasional complication of typhus, small- 
pox, chicken-pox and mumps. Syphilis, malaria and yellow fever may also 
cause it. Many cases of nephritis are preceded by tonsillitis, or otitis media, 
and it is probable that the throat is most often the door of entry for the 
infection. ■ 

2. Diseases of the Kespiratory Tract. — It may also occur as a com- 
plication of other acute infections of the respiratory tract. The commonest 
bacterial agent is the streptococcus. 

3. Diseases of the Skim. — The frequency with which acute nephritis 
may follow bums or extensive skin diseases is interesting, in view of the 
physiological connection between the kidney and the skin. It is a not 
infrequent complication of erysipelas, impetigo, boils, pemphigus and derma- 
titis. It must be remembered, also, that children who have been burnt are 
very liable to develop true scarlatina as well as a mere septic rash, and that 
streptococcal infection may be the responsible agent. 

4. Diseases of Other Systems. — Acute nephritis may also be a complica- 
tion of acute infections of other systems. Purpura, which is probably toxic 
in origin, may be accompanied by a true nephritis. 

5. Epidemic Type. — In the American Civil War and in the War of 
1911-1918 acute nephritis occurred as a primary disease in an epidemic form, 
characterised by dyspnoea at the onset, and in general by a benign course. 
In the fatal cases, inflammatory and thrombotic lesions were found in the 
lungs and spleen. 

it is a very common idea that cold or chill is a cause of acute nephritis. 
The statistics of the army epidemic go far to disprove this. For, dunng the 
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first winter, when there was much wet weather, and the men were much 
exposed, cases were few and far between, and not until the weather was 
better did the disease assume epidemic proportions. On the other hand, 
a patient who has nephritis is more susceptible to cold, which may provoke 
an exacerbation. Where exposure seems to be responsible for acute nephritis, 
examination will generally reveal some definite evidence of an old-standing 
lesion of the kidneys. Conformably with that, after the first winter of the 
war, there was an agreement between the incidence of nephritis in the army 
and low temperature. 

Pathology. — The kidney is swollen, with occasional punctiform haemor- 
rhages over a pale, greyish surface. The cortex is increased and, on section, 
its pallor contrasts with the deep red medullary cones. Microscopically, the 
glomeruli are swollen, beco min g pear-shaped and protruding into the first 
part of the convoluted tubules, with Bowman's capsule tightly Btretched over 
them. In these glomeruli the nuclei are less distinct, and the capillaries 
show fatty changes in their walls. The capillary loops become filled with 
exudate and empty of red blood corpuscles; tbeir lumina contain a fine 
network of coagulated substance and leucocytes. There is proliferation of 
the endothelial cells, and mitotic figures are not infrequent. A serous exudate 
and a varying number of red and white blood corpuscles may be extravasated 
between the layers of Bowman’s capsule. The convoluted tubules have 
their lumen blocked either by the swelling of their epithelium or by d6bris, 
casts and blood. The interstitial tissue is swollen and cedematouB, with 
haemorrhages here and there, and sometimes lymphocytic infiltration. The 
arteries of the kidney show little alteration except that some of the afferent 
arterioles share in the glomerular changes. 

Symptoms. — The onset is usually acute, though occasionally it may be 
insidious. In the latter instance the patient may complain of bilious- 
ness, nausea, vomiting and abdominal pain, with headache and sometimes 
diarrhoea before the onset of renal symptoms. In the cases with acute 
onset, he may have more or less severe pain in the back, and oedema soon 
develops. It usually starts in the face ; the legs and scrotum are generally 
involved next, and the swelling soon spreads all over the body. Occasionally 
the dropsy is curiously localised and fugitive. Though dyspnoea is not 
regarded~as a common feature of acute nephritis apart from uraemia or 
cardiac failure, in the army epidemic it was almost invariable at the onset. 
As a rule, shortness of breath started at the same time as the dropsy, but did 
*»ot last so long, having ceased at the end of 2 or 3 days. There is 
^Saually only slight fever, though occasionally a temperature of 102° or 103° 
is ay be reached. Some irregularity of temperature, however, is common in 
the first week or 10 days. The pulse frequency is increased and the blood 
itressure is generally raised. Occasionally the scrum is milky, as was pointed 
out by Bright. The skin may be dry and itching, with occasionally a papular 
4r erythematous eruption. Retinal haemorrhages rarely occur, 
k The urine is greatly reduced in volume, and may be entirely suppressed, 
cfiigbt to 12 ounces would be an ordinary figure. It is dark in colour and 
isually contains obvious blood. This may render the urine as dark as 
fiorter, but it may be bright red or merely Bmoky. Sometimes the blood 
*orras a fiocculent, reddish-brown precipitate. The urine is usually loaded 
with albumin, and casts will be found on microscopical examination. At 
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first blood casts and epithelial casts will alone bo found *, but, at a later 
stage, granular and hyaline casts appear. Fatty casts are not found in the 
first attack of acute nephritis. Their presence suggests a recrudescence of a 
chronic disease. Isolated renal cells, transitional epithelium and squamous 
cells from the lower urinary tract are also commonly found. Micro-organisms 
are not observed, and their presence in any number suggests that the case 
is more probably one of pyelonephritis. A sudden rise in the secretion of 
water after a few days is a sign of definite improvement. 

The sedimentation rate is raised -in acute nephritis, and, in favourable 
cases, its fall is closely related to the reduction in hcematuria, but when there 
is continued activity of the disease-process a raised sedimentation rate is the 
rule (Oakley). In the presence of nephritic oedema the sedimentation rate is 
very high in contrast to the low rate of cardiac (Edema. This is duo to the 
alteration in plasma proteins in the former condition, and especially to tho 
increase in plasma fibrinogen. 

Complications may be due to three main causes. 

1. Renal failure, i.e. urromia may develop. Some slight urcemic symptoms 
are common in acute nephritis, such as headache, dizziness, nausea and 
vomiting. But any of the forms of uraemia described later may assert 
themselves. Convulsions are the most common of the severe symptoms, 
but are not as grave in significance as in chronic nephritis. If treated 
promptly, recovery may follow. 

2. Extension of the oedema. — Water-logging of the lungs may occur, 
producing serious dyspnoea ; but this is sometimes chiefly due to cardiac 
failure. In any case it is serious. A milder degree of bronchial catarrh is 
quite common. A rare but very dangerous complication is oedema of the 
glottis, which calls for prompt treatment. 

3. Secondary infections . — The subjects of nephritis are always liable to 
secondary infection, and these are particularly apt to affect the serous mem- 
branes ; therefore pleurisy, pericarditis, and peritonitis are not uncommon 
complications. The last two are very dangerous. 

Sequels : If complete resolution does not occur, the patietn will develop 
chronic nephritis of the secondary type (see p. 1330). 

Diagnosis. — The combination of dropsy, albuminuria, hsematuria, casts 
and scanty urine usually makes the diagnosis quite easy. The differential 
diagnosis of acute nephritis from an exacerbation of chronic nephritis may be 
difficult. Definite evidence of cardiac hypertrophy and arterial changes 
are in favour of the latter. The presence of granular casts at tho outset' ' 
or of fatty casta at any time, is suggestive of chrome disease. An infarct B 
the kidney which causes a pain in the back and hsematuria may simulo.t . 
nephritis, but general dropsy is not likely to occur, nor are casts present in 
the early stages. Great reduction in the volume of urine is not usual, f 
must bo remembered, however, that infarcts may start foci of nephritis.' 
Signs of septic endocarditis would suggest infarction. In malignant nephrq' 
sclerosis there may be a smart hiemorrhage, but the abundant urine of lt>V 
specific gravity and the cardio-vascular signs would lead to a correct diagnosis 
The renal bcemorrhage in the early stage of new-growth- of the kidney is s. 
profuso that confusion with acute nephritis is not likely to occur. Moreover 
epithelial casts would not be found, though a largo blood cast from til; , 
pelvis of the kidney is a very characteristic feature. Pyelitis may give rise to 
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some confusion, as there may be small haemorrhages, especially at the begin- 
ning. The presence of micro-organisms in a catheter specimen and abundant 
blood corpuscles, 'with only a haze of albumin, in the absence of casts, will 
generally make the diagnosis clear. Moreover, general dropsy does not occur 
in pyelitis unless it sets up severe nephritis as a sequel. In any case of haema- 
turia, especially when it is associated with profound constitutional disturb- 
ance, loss of weight, tachycardia, continued fever and peripheral neuritis, 
the diagnosis of peri-arteritis nodosa must be considered (q.v.). Lastly, in 
septicaemia, particularly streptococcal and complicating an ascending infection 
of the urinary tract, the possibility of acute interstitial nephritis should be 
borne in mind. The diagnosis will be suggested by the presence of albumin- 
uria and oliguria, or by symptoms of uraemia complicating septicaemia. The 
diagnosis is usually made post mortem. 

Prognosis. — The prognosis naturally depends on the severity of the 
disease. It is better in those cases where there is a discoverable cause, an 
acute onset, and where the patient comes under treatment promptly. Re- 
covery is usually slow, and the criterion of the cessation of the acute stage 
is the disappearance of red blood corpuscles from the urine. 

Volhard distinguished a separate form of acute nephritis under the name 
of acute focal nephritis. Its onset is sudden, and recovery is the rule. It is 
recognised clinically by the presence of hsematuria and albuminuria without 
oedema, hypertension or urea retention. There is little constitutional dis- 
turbance. It is more frequent in children than in adults, and it is said to 
occur in epidemics. Its aetiology is the same as that of acute diffuse nephritis. 
It is doubtful if it can be regarded as a distinct clinical entity, but we recognise 
it to this extent that acute nephritis having these clinical features carries with 
it a good prognosis, and recovery is to be anticipated in 2 to 4 months. 
Mild cases recover sooner. When in addition to the above clinical picture 
there is added hypertension, urea retention, moderate albuminuria and some 
degree of anaemia, the course of the disease is likely to be longer, and 12 
months’ duration with complete recovery is not uncommon. We have experi- 
ence, too, of complete recovery after an illness of 2 years’ duration in severe 
cases of the above type. When in addition to the above there is considerable- 
oedema and massive albuminuria with hsematuria, and with or without hyper- 
tension, the ultimate outcome of the disease cannot be foretold, but in general 
terms a somewhat better prognosis should be given in acute and subacute 
nephritis than the present condition of the patient seems to justify, especially 
*ffor the reason that it encourages persistence with treatment. The disease 
is rarely fatal in the acute stage. In the subacute stage, namely, after the 
first 3 weeks of illness, it may enter a stationary phase, but if it does not heal 
it becomes progressive. The patient may die from uraemia, secondary infec- 
tions or extension of the oedema to vital structures. The longer the duration 
of the hsematuria, even if it be a miscroscopio hsematuria, the more likely is 
there to be some permanent damage to the kidney, and the development of 
chronic nephritis. 

Treatment. — (a) Prophylactic. — The best prophylactic measure is 
prompt and efficient treatment of any infective process liable to set up 
nephritis. There is evidence to show that the routine administration of 
alkalis in scarlet fever diminishes the incidence of acute nephritis. The 
enucleation of obviously infected tonsils, especially when an attack of tonsil- 
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litis has been accompanied by albuminuria and cylindruria, is advisable. The 
early administration of scarlatina antitoxin serum in a severe case of scarlet 
fever is prophylactic treatment of nephritis complicating this disease. 

(6) Curative. — The indications are to remove, if possible, the microbic 
or toxic cause at work and to ensure such physiological rest for the kidney 
as is practicable ; to promote elimination of nitrogenous and saline waste 
by other channels ; to treat complications as they may arise and to correct 
the resulting anaemia. In this way much may be done to steer the patient 
towards recovery, although wc can do little to control the course of the 
inflammatory process. The patient is naturally kept recumbent in bed. 
To counteract the congestive effects of gravity, it is well to move him from 
side to side, and occasionally to put Mm on to his chest. He should be 
clad in a flannel nightgown, and be placed between blankets to guard against 
chills and to encourage free action of the skin. The room should be warm 
and well ventilated. If suppression of urine threatens, dry cups or poultices 
should be applied over the loins. This measure is sometimes successfully 
adopted to diminish hmmaturia. 

Diet . — In acute nephritis, the danger of overloading the inflamed kidney 
with nitrogenous substances is hardly sufficiently recognised ; whilst in 
chronic nephritis the dietetic restrictions are apt to be too severe. The 
dictum that “ in acute affections we concentrate our attention on the diseased 
organ, whilst in chronic cases we keep the general condition of the patient 
more in view,” applies particularly to the treatment of nephritis. ZiSitrogen 
retention is common and a source of danger, so that the free administration 
of milk usually recommended is open to objection, since cow’s milk contains 
•1 per cent, of protein, which cqnals 0-56 per cent, of nitrogen. It will do 
little harm to deprive the patient of nitrogen for a time, and von Noorden 
advises restriction of the diet at the outset to fruit juitfe, water and sugar. 
Where there is no nausea, toffee is allowed, wbicH, being composed of butter 
aud sugar, throws no work upon the kidney] * It is generally appreciated 
by children and allays hunger. Barley water, with a little milk added, may 
also bo given, and as the patient improves the proportion of milk may be 
increased. It is unnecessary to give anything else for a few days. The 
excretion of nitrogen is reduced to its lowhsb level by giving a diet of fats 
and carbohydrates, when it may fall below that of a fasting person, as was 
shown by Folin ; but excess of fat is inadvisable for reasons given under 
chronic nephritis. It is well to restrict or withhold table salt and sub- 
stitute a mixture of formates, citrates aud phosphates, such as ruthmoJ.^ 
The fluid intake and urine output should be measured, and a written record 
kept of total quantity of fluid taken in and excreted every 2-1 hours. The 
patient should not be allowed to be thirsty, but generally speaking the 
amount of fluid allowed in the day should not exceed 3 pints for an adult 
or 30 oz. for a child of 12. There may be a sudden diuresis ofeer some da)'3, 
and it b a sign of recovery. It is sometimes termed a “ critical diuresis,” 
and after its occurrence the quantity of water and milk taken may be 
increased. A drink prepared by adding 1 pint of boiling water to 60 grains of 
potassium acid tartrate, half a lemon, and some sugar, stirred occasionally 
until cold and then strained, may be allowed throughout in moderate quanti- 
ties. The citric acid and the tartrate become bicarbonatcs in the blood 
and render the urine les3 irritating by making it less acid ; apparently it is 
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not as easy to tender urine alkaline in a severe case of acute nephritis as it is 
in the normal individual. Beef-tea, broth and meat juices are all to be con- 
demned as imposing work on. the kidney with very little corresponding 
nutritive advantage. 

General Treatment. — The bowels are kept open by a daily laxative 
such as pulv. jalapte co., magnesium sulphate or sodium sulphate, or a pre- 
paration of cascara. It is important to secure an adequate and easy evacua- 
tion of the bowels, but loose stools should be avoided. Occasional constipa- 
tion is better treated with an enema than by a large dose of laxative. The 
function of the skin is promoted, and protection from chill is secured by 
keeping the room warm and well aired. The patient is nursed between 
blankets, and wears a flannel nightgown or a vest, preferably with long 
sleeves, under the night attire to which he is accustomed. By this means 
the skin is kept warm and at an even temperature. In addition, the patient 
should be sponged with hot water followed by friction with warm dry towels. 
More drastic measures are seldom called for in acute nephritis unless uraemia is 
impending, when the hot-air bath may be of service. 

In the acute stage stimulating diuretics are contra-indicated. Saline 
diuretics, such as potassium citrate, may be given. In- so far as saline 
diuretics, such as potassium citrate, produces diuresis, they do it by raising 
the osmotic pressure of the blood, and thus drawing water from the cedematous 
tissues. Potassium citrate and bicarbonate, 20 to 30 grains of each, are given 
four or six-hourly in sufficient quantity to keep the urine mildly alkaline. 

Treatment of Complications.— For the treatment of renal failure, see 
Uraemia. Pleurisy, pericarditis, or peritonitis should be treated on ordinary 
lines. GSdema of the glottis may call for scarification of the larynx or even 
tracheotomy. Convulsive seizures due to cedema of the brain (pseudo- 
uraemia) may be relieved by lumbar puncture and removal of 30 c.c. fluid, 
when the ceiebro-spinal fluid pressure is increased. Another method of 
treatment is the intravenous injection of 50-100 c.c. 50 per cent, sucrose 
solution, or the rectal administration of 8 oz. 25 per cent, magnesium sulphate 
solution. Venesection may yield dramatic results when convulsive attacks 
are associated with right heart failure and peripheral venous congestion. 

After-treatment. — Bed is imperative until red blood corpuscles have dis- 
appeared from the urine and is advisable until albuminuria has ceased alto- 
gether. This may be impossible, since acute nephritis may go on to chronic 
nephritis, but there is a considerable advantage in prolonging the rest as 
much as possible. Bread, butter, vegetables, puddings, eggs and then fish 
may be gradually added to the diet, according to the scale given under 
chronic nephritis, as the hsematuria and albuminuria diminish, but abstention 
from meat is advisable for some time, and meat extracts had better be alto- 
gether avoided. If anosmia develops, iron is given in the form of ferrous 
carbonate 45 grains, or ferrous sulphate 9 grains, daily in divided doses after 
food. Chills should be guarded against in every possible way, and the loins 
may be protected by wearing a well-fitting cholera belt. 
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CHRONIC NEPHRITIS 
(a) Second aey Type. 

It is generally agreed that chronic nephritis involving the paren- 
chyma of the kidney is diffuse from the first, though naturally the 
interstitial changes take longer to manifest themselves. It is certain 
that when parenchymatous nephritis has existed for any length of time, there 
will be interstitial change as well. On the view here adopted, “ chronic 
parenchymatous nephritis ” or large white kidney is the subacute stage of a 
glomerulo-tubular inflammation. If the patient lives long enough, the kidney 
will pass into the contracted stage, formerly known as small white kidney. 

^Etiology. — It is most frequently the sequel of acute nephritis, though 
the initial attack Inay have been so mild as to have escaped notice. Severe 
forms of toxaemic kidney, such as mercury poisoning, and the kidney of 
pregnancy, as also nephrosis, develop into chronic nephritis if they fail to 
clear up. 

Pathology. — The kidneys are swollen. The capsule strips easily, leaving 
a smooth whitish-grey or mottled surface on which the engorged stellate veins 
are very obvious. On section the cortex is increased in thickness and pale in 
colour ; the normally distinct fine radial markings are blurred ; the pyramids 
are relatively engorged and contrast with the pale cortex. Microscopically, 
the glomeruli are large and irregular, with an increase in the number of nuclei, 
and individual endothelial cells have undergone hyaline or fatty degeneration. 
Proliferation of the cells of Bowman’s capsule is found with crescent formation, 
and adhesion of the visceral to the parietal layer of Bowman’s capsule. There 
is peri-glomerular infiltration of leucocytes, and the capillaries outside the 
glomeruli are engorged with blood, the glomeruli themselves being relatively 
bloodless. The cells of the convoluted tubules undergo cloudy swelling and 
fatty degeneration to a greater or less extent. Desquamation of the cells 
occurs, and the tubules contain hyaline and epithelial casts, or red and white 
blood corpuscles. In some cases of chronic nephritis the tubule changes are 
most marked, and the glomeruli are relatively little affected in the earlier 
stages of the disease. As time goe3 on fibrosis increases, the kidneys shrink in 
size, their surface becomes granular, and the capsule thickened and adherent. 
The kidneys are tough on section ; the whole surface is a more uniform 
brownish colour, or in extreme cases of fibrosis, whitish-grey. The cortex is 
narrowed ; the cut vessels may be a little prominent. Microscopically, many 
of the glomeruli may have undergone hyaline degeneration and fibrosis. In 
others, crescent formation is marked ; there is increase of fibrous connective 
tissue around the capsules, and small cell infiltration. The tubules tend to 
dilate and become tortuous, and their lining cells flattened. In others there 
is hypertrophy of the tubules to compensate for units which atrophy and 
disappear completely. In some cases the vasa afferentia undergo intimal hyper- 
plasia and fatty degeneration, and there may be hypertrophy of the media. 
When the blood pressure was persistently raised during life, the heart, especi- 
ally the left ventricle, will be found hypertrophied. The aorta i3 thickened, 
and ordinary atheromatous changes may occur at an unusually early age. 

Symptoms. — Acute nephritis may pass into the subacute phase and prove 
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fatal in 2 or 3 months, or •with some measure of recovery of general health 
it may become chronic nephritis, The course is varied. Frank haematuria 
disappears but microscopic haematuria generally persists. (Edema becomes 
less. In severe cases it persists, in others it disappears completely. Blood 
urea and blood pressure may return to normal. That the disease has not 
healed is shown by albuminuria, microscopic haematuria and the presence of 
casts, epithelial, granular and hyaline. There may be some degree of asthenia 
and anaemia. In some cases after a period of months or it may be years the 
blood pressure gradually rises and the heart hypertrophies. At this stage of 
the disease retinal exudates, “ cotton wool ” patches, appear ; flame-shaped 
haemorrhages may be seen together with papilloedema and oedema of the 
retina. With failure of power of concentration the urine output increases, 
specific gravity falls and the albuminuria may diminish. At any stage in 
this progressive disease urea retention may supervene together with symptoms 
of uraemia. It is not uncommon for a patient with chronic nephritis to live 
1, 2 or even 5 years. With an interval of 2 to 5 years of moderate health the 
disease may last 7 years, and if chronic nephritis develops from toxaemia 
of pregnancy, and rarely following scarlatinal nephritis, the duration of the 
disease may be up to 15 years. When hypertension develops death may be 
due to cerebral haemorrhage. It may be due to intercurrent disease. Uraemia, 
or a combination of uraemia and heart failure, is the common termination. 

In another group of cases either the acute phase passes unrecognised or 
the disease begins insidiously with malaise, oedema, albuminuria, microscopic 
haematuria and cylindruria ; or the presenting symptoms may be languor, 
anaemia and digestive disturbance. In some such cases the oedema and 
ambuminuria may be considerable, the albuminuria amounting to 0’5 or even 
l'O per cent, measured by Esbach’s method. These cases differ from nephrosis 
because of the presence of haematuria and cylindruria, or because of the 
presence of a raised blood pressure or raised blood urea. In this type of 
subacute or chronic nephritis with insidious onset and unrecognised aetiology 
the outlook is generally bad. Uraemia is the likely termination. 

Diagnosis. — The combination of dropsy, anaemia, albuminuria and 
cylindruria generally makes the diagnosis of chronic nephritis easy. In the 
dropsy with albuminuria of failing heart the oedema first occurs in the most 
dependent parts, while in nephritis the eyelids are first affected. In cardiac 
dropsy the liver will probably be enlarged and tender, and the. urine will be 
high in colour and loaded with urates ; the only casts it will contain are hya- 
line ; renal function is not seriously impaired. Amyloid kidney may be accom- 
panied by cachectic dropsy ; but the heart will not be hypertrophied and 
the blood pressure is not raised. Moreover, a cause for amyloid disease, and 
the presence of amyloid disease elsewhere, are usually obvious. As a matter of 
fact the association of amyloid disease of the kidneys with chronic nephritis 
is not uncommon. 

If there is no oedema the diagnosis has to be made from functional 
albuminuria, residual albuminuria and malignant nephrosclerosis. Func- 
tional albuminuria only occurs before thirty and generally about puberty, 
albumin is absent from the urine secreted in the recumbent posture, casts are 
absent, with the possible exception of the hyaline variety. Kesidual albu- 
minuria, an uncommon condition, is not an indication of a progressive disease. 
The term is used when albuminuria, which is generally slight, persists after 
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an attack of acute nephritis, and when there is no other ovidenco of chrouic 
nephritis. In malignant nephrosclerosis the patient is generally over 35 years 
of age. There is no history of acute nephritis or of renal oedema. In the early 
stages renal function is normal and the erythrocyte sedimentation rate is not 
raised. 

Prognosis. — The outlook in chronic nephritis is always serious. It is 
essentially a progressive disease, but with care life may be prolonged for 
several years. Death may occur from uraemia, heart failure or secondary 
infections. Retinal changes make the prognosis more serious, and “ woolly ” 
exudate with swelling of the optic disc generally foretells death within two 
years. Retinal hemorrhages and discrete white patches of degeneration in 
the retina are, however, of less serious significance. 

Treatment. — It is essential, as a prophylactic 'measure, that the treat- 
ment of all cases of acute nephritis should be thorough and prolonged. 
Septic foci, especially in the tonsils, should bo looked for and thoroughly 
treated, as also should any syphilitic or malarial infection. Confinement to 
bed is only advisable during exacerbations, when dropsy is marked, or when 
uiKsmin is threatening. The skin should always receive attention, and 
patients should sleep between blankets and be careful to avoid exposure to 
cold and wind. 

Diet . — There has been a tendency to restrict the protein intake too much, 
since there is no evidence that the albuminuria is influenced by the amount 
of protein in the food. Epstein has urged, indeed, that a high protein diet 
is indicated in order to raise the low protein content of the blood, while fat3 
should be avoided to diminish lipaamia. That such a diet may markedly 
reduce oedema is true, but not necessarily by raising the protein content of 
the blood. Probably the diuretic action of the urea formed from the high 
protein diet is partly responsible. It is, therefore, wise to estimate the blood 
urea and, if it is not raised, to carry out the urea concentration test (p. 1306), 
and only to make use of the high protein diet if this test shows at least 2 per 
cent, of urea. If it is below that figure the protein intake may be calculated 
on the basis of 1 G. of protein a day for every kilo of body-weight. Natur- 
ally, meat extracts and cellular organs, such as liver, kidney and sweetbread, 
should be avoided, because they contain a large amount of purin ; that has 
to be excreted by the damaged kidney, which eliminates uric acid with 
difficulty. This is contrary to the principles of physiological rest but, equally, 
such restrictions of diet must be avoided as would lead to failure of appetite 
aud consequent wasting, while incapable of diminishing the albuminuria. 
A much greater variety of diet than is usually allowed might be permitted ; 
cooked eggs and dishes made from eggs may certainly be taken. Raw eggs, 
however, contain certain indeterminate substances which may irritate the 
kidney. Tko distinction drawn between red aud white meat is fallacious. 
Red meat is assumed to be more injurious, presumably because it is supposed 
to contain more purin, whereas the reddest meat contains far les 3 than 
sweetbread. Chronic nephritics should not be restricted to milk, which is too 
dilute a form of food for them, and may increase the dropsy. An entirely 
salt-free diet is not to be recommended, though moderate restriction in this 
respect is probably wise. Salt can bo replaced by lemon juice or ruthinol. 
Iu this way we can avoid increasing the miseries of an incurublu disease by 
unnecessary restrictions. If nitrogen retention exists as shown by estima- 
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tions of blood urea, a diet poor in protein should be taken on one day in each 
week. Indeed, a day when the diet is restricted to fruit and sugar iB often 
as useful in chronic nephritis as is the day of vegetable and egg diet in diabetes. 
But prolonged nitrogen starvation is as bad for the nephritic as for any one 
else, and in some cases increases the water-logging of the tissues. 

Generally speaking, alcohol is inadvisable in any form, and should never 
be ordered to those unaccustomed to it. In those who have been taking it 
regularly, deprivation may interfere with appetite, in which case a little 
well-diluted whisky is probably as innocuous as any form of alcohol can be. 
Tea and coffee used to be forbidden, because of the methyl-purins they 
contain, but in our opinion this restriction is unnecessary. 

Diuretics . — Diuretics should be used with caution in chronic nephritis. 
When there is marked oedema the fluid intake should be limited to a litre or 
perhaps 2 pints in the 24 hours, but the patient should not be allowed to be 
thirsty. In some cases the administration of potassium salts by mouth acts 
as an efficient diuretic {vide treatment of nephrosis). Saline diuretics in the 
form of citrates and acetates may be safely given, provided that the dose is 
moderate, and that the possibility of alkalosis developing in severely damaged 
kidneys is remembered. Urea may be given in those cases in which the 
blood urea is low, and in which the danger of a rising blood urea is not 
anticipated. The caffeine group of drugs should be employed with caution, 
and when used they are best given in small doses, and then withheld if 
diuresis does not result. Theophylline and sodium acetate grs. 4, or theo- 
bromine and sodium salicylate (diuretin) grs. 10, administered twice or three 
times daily may be prescribed if there is no haematuria. In general terms 
organic mercury preparations ate contra-indicated in chronic nephritis on 
account of the danger of mercury-poisoning. Nevertheless, in cases in 
which oedema is persistent, renal function is adequate and there is an 
absence of anaemia, injection of mersalyl (salyrgan) may sometimes be used 
with advantage. Sixty or 120 grains of ammonium chloride are given on 
each of 2 days before £ to 1 c.c. of the drug, and, if tolerated, this treat- 
ment is repeated at intervals of 5 to 9 days. (Edema in chronic nephritis 
may be in part due to heart failure. In this case digitalis may prove a 
valuable and efficient diuretic. A raised blood pressure is not a contra- 
indication to its use. 

A marked feature of chronic nephritis is the defective adjustment of the 
kidneyB to varying water supply. As in acute nephritis, the drinking of 
large amounts of fluid may, therefore, merely increase the cedema. 

As explained under Acute Nephritis, the saline diuretics are the least 
open to objection ; since they draw the extra water from the tissues they 
cannot increase and may diminish the cedema. Urea as the natural diuretic 
of the body is often given in doses of 45-60 grains three times a day, when 
there is no nitrogen retention. 

Diaphoretics . — Diaphoretic drugs are not suitable for the routine treatment 
of chronic nephritis, as a moist perspiring skin renders the patient more 
liable to chills — always a danger in tins disease. A course of hot-air baths 
may sometimes be helpful when there is evidence of salt retention. If they 
are followed by diuresis they are doing good. 

Purgation . — Although efficient action of the bowels must be maintained, 
habitual loose stools are to be avoided, because they weaken the patient and 
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promote the absorption of intestinal toxins. The special liability to mer- 
curialism renders calomel unsuitable for routine treatment. 

Acupuncture . — The patient is placed in a cardiac bed with the head 
raised and feet lowered for a day or two before acupuncture is performed 
so that the fluid gravitates into the lower limbs. The preparation for acupunc- 
ture consists of a mackintosh sheet placed under the lower limb 3 , and 
arranged to form a chute leading into a pail on the floor : the lower limbs 
from the knees to and including the toes are cleaned with ether soap, and 
then with spirit, and placed on sterile towels : the skin is covered with a 
coating of Lassar’s paste. Acupuncture is performed with a medium-sized 
trocar from a Southey’s tube set, the trocar being stabbed through the paste 
and skin to the subcutaneous tissues. Beginning at the side of the tendo 
Achillis, 15 punctures are made in line posteriorly in the lower two-tbirds 
of the leg. Two lines of punctures about one inch apart are made in each 
leg. Each leg is then wrapped in a piece of sterile jaconet, wrapped firmly 
round the thigh immediately above the knee, and secured with adhesive 
tape. Below the jaconet is wrapped loosely round the limb forming a tube 
which conducts the fluid into the mackintosh gutter at the foot of the bed. 
Drainage may continue for a week. By this method fluid may even be 
drained from serous cavities when there is marked dropsy. 

Decapsulation . — This procedure is now reserved for the treatment of 
oedema in the nephrotic type of Bright’s disease if adequate treatment on 
conservative lines has failed to relieve it. 

Climate is a valuable help. In this country, Ventnor or anywhere on 
the south coast from Bournemouth westward is the most suitable climate 
that can be obtained. Egypt generally suits such patients particularly well. 
^Madeira or California are also quite suitable. The wind and the more violent 
fluctuations of temperature on the Riviera render it much less advisable. 

Treatment of complications. — These are urmmia, heart failure and 
secondary infections, such as pericarditis, pleurisy, colitis and peritonitis. 
Their treatment is discussed under those headings. 

In conclusion, it must be recognised that the kidney, once chronic 
nephritis is established, cannot completely recover, and the main thing is to 
attune the mode of life to a low key, subjecting the patient to as little strain 
as possible. He may have a considerable variety of food, provided that the 
intake of protein is regulated in the way described above, and that he takes 
little purin and salt. He can be helped by saline diuretics and unirritating 
preparations of iron, such as liquor ferri acetatis. He will do all the better 
if his medical man realises that many of the methods recommended in the 
treatment of this disease are impotent, where not actually harmful. 


(6) Primary Type — Hemal Dysbiotp.ophy 

Chronic nephritis may develop without any known cause. In such a case 
there is no past history of acute nephritis ; of symptoms of Bright’s disease, 
such as oedema, hmmaturia or pain in the back ; nor indeed any history of 
infection, such as scarlet fever or tonsillitis to which the onset of the disease 
can be attributed. The complaint may be found accidentally by the dis- 
covery of albuminuria in the course of routine examination. More often 
the diagnosis is first made at a later stage of the disease when there is com- 
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plaint of asthenia, anaemia, or liability to fatigue. Sometimes, indeed, there are 
no symptoms of the disease until it has reached the terminal stage of uraemia. 

^Etiology. — This form of chronic nephritis probably belongs to the 
group of congenital-developmental diseases of inborn and familial type, as 
defined by Parkes "Weber. According to this view certain forms of chronic 
nephritis are inborn constitutional diseases which, though they may manifest 
themselves soon after birth, may sometimes be delayed in their appearance 
until years later. When the disease runs its course and ends fatally within a 
few weeks or months of birth, there can be no doubt of its having been 
present in utero. When it does not manifest itself until after many years of 
antecedent good health, we may assume that the disease was only potentially 
present at birth, the inborn tendency to its development being due to a 
congenital tissue inferiority or dysbiotrophy. The reasons for this view are : 
(1) the absence of a discoverable aetiology already referred to ; (2) the not 
uncommon familial occurrence of the complaint ; (3) the finding post mortem 
of congenital abnormalities in the kidneys or urinary tract ; and (4) that in 
its course, which is latent, progressive and invariably fatal, the malady 
resembles many other diseases which belong to this congenital-developmental 
class. 

Familial hcemorrhagic nephritis, which is also hereditary and apparently 
congenital, is a rare condition. In one family 16 cases occurred among 
28 individuals in 3 generations, 8 being in males, 7 of which ended fatally 
in early life, and 8 in females with only 1 death. The disease evidently 
runs a more benign course in the female. In one patient the first symptom 
occurred when only 3 weeks old, in another when 2 years old, while in the 
remaining cases the onset was quite early in life. Most of the cases have 
been characterised by recurrent attacks of hsematuria, sometimes consider- 
able in amount. As such attacks may be preceded by an increased nitrogen 
output, Borne inherited form of protein sensitivity seems a possible factor. 
As deafness may also be familial, it is interesting to note that it was marked 
in 5 of the 16 patients, and one otherwise healthy member of the family 
was also deaf. The condition usually terminates in uraemia. 

Pathology. — The kidneys are small, pale and fibrosed. One kidney may 
be smaller than the other. Congenital deformity is not uncommon : occa- - 
sionally one kidney is absent or represented by only a nodule of fibrosed 
tissue, from which an atrophied ureter has its origin. On microscopic examina- 
tion there is diffuse fibrosis of the kidneys ; many glomeruli are atrophied, 
others show varying degrees of inflammatory reaction. 

Symptoms. — In the rare cases that appear in infants of a few weeks or 
a few months old, the symptoms are those of uraemia, namely, dyspepsia and 
loss of weight leading to diarrhoea, vomiting and cachexia. In those that 
develop about the age of puberty the disease may cause infantilism (renal 
dwarfism) ; and bone deformities resembling rickets often develop, and may 
be associated with a low calcium content of the blood, leading in some 
instances to a compensatory enlargement of the parathyroids. In one group 
of cases there is cardiac hypertrophy, a considerably raised blood pressure, and 
retinitis. In these arteriolar changes (diffuse hyperplastic sclerosis) are found 
post mortem. In others the blood pressure is normal or subnormal. In 
another group (first described by Bose Bradford in 1904) the disease makes 
its first appearance between the ages of 20 and 30 years. It may appear 
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suddenly in the form of ursemia without warning, and become rapidly fatal. 
Even in those cases in which the kidneys are found post mortem to be white, 
fibrotic and greatly reduced in size, with diffuse inflammatory changes of 
long standing, early adult life may have been apparently perfectly healthy, 
and symptoms of the disease may have been present for only a few months. 

Differential Diagnosis. — Loss of weight, a sense of fatigue, anaemia and 
dyspepsia, may have been so marked as to raise the question of tuberculous 
disease or neoplasm. When there is marked asthenia and pigmentation, 
Addison’s disease may be suggested, or the differential diagnosis may lead to 
the suspicion of pernicious anaemia. In cases with high blood pressure a 
juvenile form of hyperpiesia must be excluded. When there is thirst, marked 
polyuria with urine of low specific gravity, the possibility of diabetes insipidus 
arises. 

Treatment. — The disease is essentially progressive, and treatment can 
only be symptomatic. 

BENIGN NEPHROSCLEROSIS 

Synonym. — Nephrosclerosis with Benign Hypertension. 

In this form of renal disease the vascular changes are of greater import- 
ance than the renal — indeed, it is in fact primarily a vascular diseaso, the 
disorder being one of diffuse hyperplastic sclerosis, and it will be only necessary 
to make a brief reference to it here. 

./Etiology. — This is the same as that described under benign essential 
hypertension (see p. 1099). 

Pathology. — The chief kidney changes are in the smaller arteries and 
arterioles. They are described an p. 1070. In contrast with malignant 
nephrosclerosis, there is only hyaline and fatty degeneration of the thickened 
intima. There may be renal ischaemia and consequent irregular contraction 
and fibrosis of the renal parenchyma. In some cases this condition is marked 
and a granular contracted kidney results. There is then a patchy fibrosis of 
glomeruli with tubular atrophy and secondary interstitial changes. This 
fibrotic atrophy is secondary to the diffuse hyperplastic sclerosis, and it b 
because of its patchy distribution that renal function is not impaired. 

Symptoms. — These are those of benign essential hypertension (see 
p. 1100). In some cases the urine contains a trace or thin cloud of albumin, 
and there may be excess of hyaline and granular casts. Given this clinical 
picture the differential diagnosis from chronic nephritis is made on the absence 
of a past history of acute nephritis and the absence of renal function failure. 
In the second place there are occasional cases in which unilateral renal disease 
is the cause of the hypertension. If this is discovered in childhood or early 
adult life removal of the diseased kidney may be followed by rocovery from 
the hypertension. In the third place benign hypertension may progress to 
malignant hypertension and terminate in uraemia. 

Treatment. — See that of hypertension (pp. 1101-1103), the heart in 
hypertension (p. 1030), and renal uraemia (pp. 131-1, 1315). 

MALIGNANT NEPHROSCLEROSLS 

Synonym. — Nephrosclerosis with Malignant Hypertension. 

As in the case of benign nephrosclerosis, the vascular changes are of greater 
importance than the renal (see above). 
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This disease is called malignant nephrosclerosis because the kidneys are 
severely affected, so severely in fact that the disease in them often determines 
the fatal issue in the form of uraemia. 

./Etiology. — This is the same as that described under malignant essential 
hypertension (see pp. 1099, 1101). 

Pathology. — The chief kidney changes are in the smaller arteries and 
aerterioles. They are described on p. 1336. . In contrast with benign 
nephrosclerosis, there is, in addition, fibrinoid necrosis, especially of the 
intima. 

Symptoms. — These are those of malignant essential hypertension (see 

1101 ). 

Diagnosis. — The differential diagnosis of malignant nephrosclerosis from 
chronic nephritis depends on the fact that in the former there is no past history 
of acute or chronic nephritis, nor is there renal oedema. Further, in malignant 
nephrosclerosis there is a greater tendency to haemorrhage, the blood pressure 
is generally higher, and in relation to the degree of toxaemia the blood urea 
is often lower than in uraemia, due to chronic nephritis. Retinitis is common 
in chronic nephritis, but is present in practically every case of malignant 
nephrosclerosis. Papillcedema is a most important diagnostic sign of malignant 
nephrosclerosis. It does not occur in chronic nephritis when the blood pressure 
is about the normal level. 

Treatment. — See that of hypertension (pp. 1101-1103), the heart in 
hypertension (p. 1030), and renal uraemia (pp. 1344, 1345). 

NEPHROSCLEROSIS WITHOUT HYPERTENSION 

Synonym. — Senile or Atheromatous Kidney. 

In this form of kidney disease also the vascular changes are of greater 
importance than the renal, and it is only necessary to deal briefly with the 
affection. 

Pathology. — The kidneys show depressed red areas, which are due to 
contraction of fibrous tissue along the distribution of particular interlobular 
arteries, and, therefore, tend to be conical in form, with their base to the 
surface of the organ. There is an absence of cardiac hypertrophy; the 
pressure in the diseased arteries falls below that necessary for glomerular 
excretion. The affected glomeruli accordingly shrink, and the connective 
tissue around them becomes condensed and thickened. The degenerate 
glomerulus and its capsule fuse together, and undergo fatty and fibrotic 
changes. The atheromatous kidney is, therefore, generally due to atrophy 
following insufficient circulation, with consequent fibrosis. 

Symptoms and Diagnosis. — There may be gradual failure of the physical 
and mental powers — described by Allbutt as “ contraction of the spheres of 
bodily and mental activity” — rather than the more dramatic events of 
malignant nephrosclerosis. There is a trace or more of albumin in the urine. 
The radial artery is thickened and tortuous. The blood pressure is not high, 
and there is an absence of cardiac hypertrophy. Death by cardiac failure or 
intercurrent affections is the commonest ending, while cerebral haamorrhage 
and uraemia are unlikely. 
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UKiEMIA 

Unemia is a metabolic disaster consequent on a sufficiently severe degree 
of renal inadequacy. This may be due to disease of the kidney itself or to 
changes elsewhere reacting on the kidney. Since the consequences are similar 
in these two events, it will be convenient in the first place to consider the 
biochemistry of uraemia in general. As the name implies there is a retention 
of urea in the blood, but this is not the whole explanation of the condition, 
for as long as the ladneys are sound, large amounts of urea can be taken 
without any harmful effects. It is a vital necessity that the internal medium 
of the body shall be kept as constant as possible and the kidney is perhaps the 
most important agent in effecting this. Moderate departures from the 
optimum are possible for certain constituents of the blood, but the acid-base 
equilibrium can hardly be permitted to vary at all. By varying the reaction 
of the urine the healthy kidney can speedily correct any departure from the 
normal. When the pH is diminished the respiratory centre i3 stimulated to 
expire more C0 2 , bub for the elimination of non-volatile acids the body has 
to rely upon the kidney. Not only can it excrete more acid, but by converting 
urea into ammonia it can neutralise acids formed from the breakdown of 
proteins, and in this way also conserves the sodium of the body which would 
otherwise be drawn upon for that purpose. When the kidney is diseased, 
not only does this mechanism fail, but acid sodium phosphate may be retained, 
the C0 2 combining power of the blood plasma falls and acidsemia results. 
On the other hand, if the pH of the blood rises, whether by excessive ingestion 
of alkalis or by loss of chlorides from repeated vomiting or even severe sweat- 
ing, alkaltemia results. This is the more harmful in the presence of amemia, 
since haemoglobin acts as a buffer, helping to keep the pH of the blood constant. 
Alkaltemia in itself damages the function of the kidney, and if in addition 
that organ is already diseased a vicious circle is set up. 

If kidney function fails from any of these causes, metabolites will accumu- 
late in the blood, and urea being one of the most abundant, its increase will 
naturally be the most marked. Its retention is, therefore, a consequence and 
not a cause of uraemia ; nor is it, as has been stated, a compensatory mechanism 
to maintain the osmotic pressure in the tissues, for the simple reason that as 
urea can travel through cell membranes it does not develop osmotic pressure 
at any boundary within the body. That in addition to urea retention there 
is some perversion of metabolism is shown by the relative as well as the absolute 
rise of amines other than urea in the blood and cerebrospinal fluid. That this 
plays a part in the urmmic syndrome is shown by the absence of certain of 
its symptoms when there is complete suppression, such as results from 
blockage of the ureter of a single kidney — Ascoli’s urinasmia. Thus, mental 
disturbances, sudden amaurosis and epileptic phenomena are lacking, while 
the outstanding characteristics are bodily weakness and languor leading 
to progressive mental weakness and exhaustion, often terminating fatally 
with great suddenness. 

We may, therefore, come to the conclusion that the biochemistry ot 
uramiia can be expressed as an interference with renal function, resulting 
in the accumulation of normal and abnormal metabolites, with a disturbance 
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of the acid-base equilibrium in the blood, which in itself is capable of further 
damaging renal function. 

We are now in a position to contrast (1) extra-renal uraemia, where although 
the kidney fails in its function, organic disease of the kidney is not the primary 
fault, and (2) renal uraemia primarily due to severe kidney disease. In this 
type interference with the urinary outflow, a septic condition of the urine and 
ischaemia of the kidney may each contribute to the final disaster. 

Extra-renal Uremia 

Alkalosis (see also Alkalosis, pp. 405-408). — This is a toxic state charac- 
terised by malaise, gastro-intestinal disturbance, and a variety of nervous 
symptoms due to an increase of the C0 2 combining power of the blood plasma. 

^Etiology . — Alkalosis is caused by giving too large doses of sodium 
bicarbonate or other alkali. The minimum normal tolerance of alkali by 
mouth seems to be the equivalent of 15 g. of sodium bicarbonate in 24 hours. 
If a patient develops alkalosis[when taking this quantity of alkali or less, some 
predisposing factor will be found. As already pointed out, such factors are 
anaemia, kidney disease, or vomiting. 

Symptoms. — The toxic symptoms caused by giving too large doses of 
sodium bicarbonate or other alkali appear from 4 days up to 4 weeks from 
the beginning of treatment (Cooke). The patient complains of malaise, 
dizziness, constipation and headache, which commonly takes the form of a 
sensation of pressure on the vertex. He becomes nervous and irritable, often 
resentful. There is loss of appetite, distaste for food, nausea and vomiting. 
The patient becomes drowsy in the day and sleepless at night. Bespiration is 
slowed, the pulse rapid, the face flushed, and the body perspiring. There is 
aching or actual pain in the trunk and limbs, with tenderness of the muscles 
on pressure, and increased muscular irritability. In the severest cases there 
may be tetany or epileptiform convulsions, and if the condition is unrecognised 
the patient may become comatose, with incontinence of urine and faeces, and 
die. In addition to the above symptoms, a dry furred tongue, thirst, and at 
a later stage diarrhoea are common. The urine is alkaline, except sometimes 
in the early stages. It contains a trace or cloud of albumin. The deposit may 
contain hyaline or granular casts, and a few red and white blood corpuscles. 
Benal function is impaired, as is Bhown in nearly all cases by urea retention, 
and in some by failure of the power of urine concentration, which results in 
the excretion of urine of a constantly low specific gravity. There may also 
be a considerable polyuria, amounting to 2 or 3 litres in 24 hours. In most 
cases reported the dose of alkali which has caused alkalosis has been the 
equivalent of 20 g. of sodium bicarbonate given daily for 4 days or more. 
More usually the toxic dose has been the equivalent of 30 to 60 g. of sodium 
bicarbonate daily, and larger doses than this are naturally all the more likely 
to produce the condition. 

Diagnosis. — Alkalosis must be suspected whenever a patient taking 
alkali develops symptoms of malaise, headache, constipation, digestive dis- 
turbance, or change in the personality. The diagnosis is established by an 
examination of the blood. The blood urea is commonly raised to 60 or 80 mgm. 
per cent., and may reach the high figures found in renal ursemia. The alkali 
reserve, which normally varies between 50 and 75 c.c. C0 a per 100 c.c. of 
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plasma, increases to 90 c.c. or more. The chloride content of both blood 
and urine may be low. The C0 2 combining power of the plasma is the 
most important observation to make, because it precedes the rise of blood 
urea. 

Treatment. — The administration of alkalis is immediately discontinued. 
Acid sodium phosphate, gr. 10, three times daily after food i3 administered. 
If the case is under close observation, and if repeated estimations can be made 
of the alkali reserve, larger doses may be prescribed, but on account of the 
danger which exists, owing to renal damage, of a rapid change from alkalosis 
to acidmmia, some authorities are opposed to giving acid in any form. In 
any case, it is unwise to prescribe ammonium chloride. 

Gastko-renal Ur.eaiia. — Repeated vomiting from any cause may induce 
alkalosis and thus be responsible for uraemia. In acute cases with albuminuria 
the differential diagnosis from renal uraemia is made clinically on the high 
specific gravity and high urea content of the urine. In chronic cases a com- 
plete blood examination and the observation of the degree of alkalosis may be 
required to exclude renal urasmia. 

Diarrhoea may be responsible for urmmia, both on account of the loss of 
fluid and the resultant loss of chloride. But in this case the uraemia is associ- 
ated with the opposite condition of acidosis, as may be established by the 
estimation of the alkali reserve. In acute cases, treatment is by intravenous 
injection of 200 to 400 c.c. of a 2 per cent, sodium bicarbonate solution. 

Ischamic Uraemia . — It is interesting to observe that three such apparently 
diverse conditions as malignant hypertension, crush syndrome (q.v.), and 
concealed uterine accidental haemorrhage can each lead to urmmia through one 
common factor — ischsemia causing autolysis, which sets free toxic material 
that damages the kidney tubules. 

Renal Uraemia 

This type of uraemia belongs to a different category from that of Extra- 
renal Unernia, because it is primarily due to severe kidney disease of which 
it is a complication or a terminal phase. A raised blood urea is the distinguish- 
ing feature of urmrnia. Nevertheless, the term renal uriemia is used in a 
clinical sense, both because the diagnosis can often be made without an 
estimation of the urea in the blood, and because, on occasion, the patient 
may suffer from uraemia before the blood urea is appreciably raised. Renal 
uraemia varies greatly in its symptomatology, but, as Clifford Allbutt pointed 
out, it is generally characterised by lethargy, anaemia, headache, nausea, 
retinitis, convulsions or coma. 

(i) The cerebral symptoms may be produced by a disturbance of the 
cerebral circulation due to oedema of the brain, or to spasm of one or more of 
the cerebral arteries without a rise in the blood urea. In either case a raised 
blood pressure is the determining factor. In the acute case3, headache, 
vomiting and bradycardia are the important clinical features, and because 
of the rise of blood pressure which characterises the attack, it is described as 
a hypertensive cerebral attack. Even in cases with a high blood urea the 
cerebral symptoms may be due to disturbance of the cerebral circulation, 
and treatment by lumbar puncture or venesection, according to the indica- 
tions provided by the particular case, may abort or cut short the attack. 
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(Vide Diagnosis.) It is possible that the secretion of a pressure substance by 
ischaemic kidneys may be a factor in producing this hypertensive attack. 

It may be concluded that some of the symptoms of renal uraemia are due 
to a toxaemia acting on the nervous system caused by the abnormal metabolic 
products resulting from inadequate excretion by a diseased kidney. An im- 
portant part of tbe clinical syndrome is due to a failure of the kidneys to 
maintain the normal hydrogen-ion concentration of the blood. The acidaemia 
that results is in part due to a failure of the kidneys to excrete acid phosphates 
(Marriott and Howland). Other symptoms, such as increased nerve excit- 
ability and localised muscular twitchings, have been attributed to a fall in 
the blood calcium by de Wesselow, and Izod Bennett compares such twitch- 
ings with those of tetany. Lastly, the disturbance of cerebral circulation, 
whether due to cerebral oedema or vascular spasm, may play a part. On 
these several lines we are approaching an adequate explanation of the 
uraemic syndrome. Lastly, account must be taken of the possibility of the 
secretion of a pressor substance by ischaemic kidneys being a factor in the 
causation of the uraemic state. 

Symptoms. — A convenient clinical classification of the types of uraemia 
is : (1) Cerebral in the fulminating and acute’ cases ; (2) Respiratory where 
aoidaBmia is predominant ; and (3) Gaslro-inteslinal in the chronic cases. The 
terms acute and chronic apply to the uraemia and not to the disease responsible 
for it. But each ofthese types is really nervouB in origin. Usually the firat 
type begins with severe headache. Drowsiness and twitchings of the face 
and hands follow. These twitchings have been attributed by de Wesselow 
to a fall in blood calcium, and Izod Bennett compares them with those of 
tetany. The twitchings may become aggravated into epileptiform con- 
vulsions, and the drowsiness may deepen into coma, ending in death. 
But several important departures from this course may occur. Sudden 
loss of vision, amaurosis, is not infrequent, although the fundi may not 
show the changes characteristic of albuminuric retinitis. Local palsies, 
hemiplegia or monoplegia, may come on spontaneously or after a convulsion, 
and are frequently due to small vascular lesions. Intense itching of the 
skin, tingling and numbness of the extremities, muscular cramps or insomnia 
may usher in the more serious symptoms. Sudden mania or delusional 
insanity may be the first and a very misleading symptom. The cerebral type 
is often rapidly fatal, but convulsions and amaurosis, though more striking, 
are less grave than the other symptoms. In the epidemic of war nephritis 
we saw seven instances of uraemic convulsions with complete recovery from 
the nephritis. 

(ii) The commonest respiratory symptom is dyspnoea, often paroxysmal, to 
which the name of ureemic asthma is given. It is associated with a fall in 
the C0 2 of the alveolar air from the normal 5 per cent, to 3 per cent, or lower. 
There is diminished alkalinity of the blood, from the presence of some non- 
volatile acid. Addison called attention to the hissing character of the 
respirations in this condition. In all types of uraemia there is a tendency 
to stomatitis, and this is perhaps particularly so in uraemic asthma. This 
combination of dyspnoea of a hissing character in a drowsy patient with 
bleeding gums often characterises the terminal phase of uraemia. At first 
there may be no signs in the chest except the ordinary cardiovascular signs 
of chronic nephritis, but as the attack proceeds there are usually abundant 
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moist sounds from the onset of oedema of the lungs. The heart fails, the 
patient becomes steadily waterlogged, slipping down into the bed from the 
orthopnoeic position as he becomes more and more drowsy. The fatal i= 3 ue 
may not occur in this way, however, but from development of some of the 
more acute nervous symptoms. 

Less common than this type of dyspnoea is Cheyne-Stokes’ respiration. 
The whole of the cerebral functions may then show a curious periodicity ; 
thus the pulse quickens during the noisy breathing, the pupil dilates, the 
patient becomes more conscious and restless. As the apnceic pause succeeds, 
the pulse slows down again, the pupil contracts and the patient becomes 
quieter or even comatose. 

(iii) The gastro-intestinal symptoms are nausea, hiccough, vomiting and 
diarrhoea. The gastric part of these symptoms may be very chronic. Any 
practitioner who neglects systematic examination of the urine will sooner 
or later treat a case of uremia as one of simple dyspepsia. Apart from 
the urine, there is, however, one significant point : the dyspepsia may 
improve under treatment while the vomiting persists. In simple dyspepsia 
vomiting is never the last symptom to clear up. It i3 stated that thi3 
vomiting has no relation to meals, but tbia 13 far from being invariably true. 
Vomiting may occur only then, and so the mistake i3 made. In severer 
cases the vomiting may be quite uncontrollable, when the prognosis becomes 
correspondingly grave. 

Attacks of diarrhoea are not uncommon in chronic nephritis and are not 
in themselves significant of uremia. The amount of nitrogenous excretion 
occurring by the bowel, when urinary elimination is inadequate, irritates 
the intestine and leads to the so-called albuminuric ulceration. Another 
explanation of this condition is that haemorrhages which occur here as else- 
where in chronic nephritis are the precursors of the ulceration. There may 
also be an intense catarrhal or even “ diphtheritic ” colitis. Here, therefore, 
there are local lesions sufficient to account for symptoms usually referred 
to uremia, for such lesions are conspicuously absent at least in the asthmatic 
and gastric syndromes. It i3 accordingly inadvisable to call these symptoms 
uremic, as i3 generally done. At any rate the term should be confined to 
those violent choleraic attacks which are out of all proportion to the local 
lesions. Both the vomiting and diarrhoea are sometimes regarded a3 aa 
attempt at vicarious elimination of toxins. The fact that the vomit may 
contain a higher percentage of amines than the blood certainly suggests this, 
but it must not be forgotten that either vomiting or diarrhoea may so alter 
the pH of the blood as to aggravate existing renal damage. It is this altera- 
tion which may actually determine the onset of uremia. 

Diagnosis. — This brief account of the symptoms of uremia will indicate 
also some of the pitfalls besetting diagnosis. When the patient is known to 
have had Bright ’3 disease, or indeed any disease or injury to the urinary 
system, the possibility of uremia will arise. The finding of hminaturia, 
albuminuria, cylindruria, low specific gravity urine, bacilluxia or pyuria, will 
indicate urinary disease. The estimation of the blood urea and CO. com- 
bining power of the plasma will often be necessary to establish the diagnosis. 
The normal level of 20—10 mgm. per cent, of blood urea will be raised to at 
least SO mgm. per cent., and Canto found that 300 mgm. or more was always 
of fatal portent. 
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The first differential diagnosis to make is between extra-renal and renal 
uraemia. The causes of extra-renal uraemia must be inquired into, particu- 
larly as to whether the patient is taking alkali. Anaemia is a predisposing 
factor. The importance of vomiting and diarrhoea in causing extra-renal 
uraemia must be taken into account. In acute extra-renal uraemia, such as 
may be due to vomiting, the concentration of urinary urea is high. In 
chronic cases, however, secondary kidney damage may lead to polyuria, low 
specific gravity urine, and low urinary urea even in extra-renal uraemia. 

Certain conditions which clinically resemble uraemia are separated from 
it under the term 'pseudo-uramia, because they have a different pathology 
and belong to a different order of clinical events. The commonest cause of 
pseudo-uraemia is cardiovascular disease. Heart failure, when responsible 
for cerebral disturbance, nocturnal dyspnoea, Cheynes-Stokes’ breathing, 
and on occasion psychosis, belongs to this order of events, and has to be 
distinguished from true uraemia. It may be a matter of considerable diffi- 
culty to distinguish between cardiovascular disease in which the right side 
of the h$art is failing, and in which there is renal congestion with albuminuria, 
microscopic haematuria and cylindruria — a difficulty which may be increased 
by the fact that the blood urea may rise to 80 or 100 mgm. per cent, in con- 
gestive heart failure. Further, in true or renal uraemia cardiac failure may 
be an important complicating factor. In Bimple congestive heart failure 
the urine is loaded with urates, its specific gravity is raised, twitchings do 
not occur, and the blood urea is normal or inconsiderably raised. Disorder 
of the cerebral circulation, whether due to cerebral thrombosis, capillary 
haemorrhages, angio-spasm, or cerebral oedema, may be responsible for tran- 
sient monoplegia or hemiplegia, convulsions and coma. In some cases these 
and other symptoms of central nervous origin are associated with a sudden 
rise in blood pressure and constitute hypertensive cerebral attacks. In other 
cases the intracranial disturbance is due to oedema of the brain, as was first 
suggested by Traube in 1860. In this type of attack the patient is usually 
under the age of 40. There is complaint of sudden severe headache. Drowsi- 
ness is common, and motor weakness with focal signs or loss of vision may 
be transient phenomena. Retinal haemorrhages, exudates and papillcedema 
appear within a few hours. The blood pressure rises and the cerebro-spinal 
fluid pressure is also raised (McAlpine). The blood urea is normal unless the 
attack occurs as a complication of unemia. (Edema of the brain is found 
post mortem. 

Other diseases which may simulate uraemia ore cerebral tumour and 
meningitis. Some cases of cerebral tumour without localising signs, but with 
the classical symptoms of headache, vomiting and optic neuritis, may be 
very difficult to distinguish from uraemia, if there is chronic nephritis as well 
— a not very uncommon complication in syphilitic tumours of the brain. 
But such cases are more chronic in their course than uraemia. If the cerebral 
type of uraemia be accompanied by pyrexia, as it sometimes is, the question 
of meningitis must be considered. Lumbar puncture may then throw light 
on the case by the cytology, bacteriology and urea content of the fluid. 
Lastly, when the uraemic state has reached the stage of coma the differential 
diagnosis from alcoholic poisoning, status epilepticus, trauma, opium, diabetic 
cOma, the apoplectiform onset of general paralysis and cerebral haemorrhage 
must be made. In all such cases a careful examination of the urine is essential, 
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because comparatively slight renal inadequacy may lead to toxic symptoms 
by the retention of some poison which would otherwise have been promptly 
eliminated. Thus salicylates, iodides, opium and mercury are badly excreted 
by the nephritic. 

Treatment. — As in the case of extra-renal uraemia the maintenance of the 
normal acid-base balance of the blood is of first importance. In most cases 
of renal uraemia there is acidaemia, and this is treated by the cautious admini- 
stration of alkali by mouth, or by the intravenous injection of a 2 per cent, 
solution of sodium bicarbonate 200 to 400 c.c. The reason for cuution is 
that when diseased kidneys fail in their function of maintaining acid-base 
equilibrium, ad mini stration of acid or alkali in excess readily causes uraemia, 
but if the C0 2 combining power of the plasma is thereby restored to normal, 
the patient may be relieved, at any rate for a time, of the more acute 
symptoms. Anaemia renders the acid-base balance unstable. It is treated 
by the administration of iron, and 60 to 90 grains of iron and ammonium 
citrate are given in divided doses daily, provided the salt does not upset tho 
digestion. Vomiting and diarrhoea should be checked, because they. weaken 
the patient, prevent assimilation of food and cause dehydration. Vomiting 
causes alkalosis, and diarrhoea may cause acidsemia. A bismuth mixture or 
3 minims of dilute hydrocyanic acid and 10 minims of solution of adrenaline 
hydrochloride 1 in 1000 in half an ounce of water given every 3 or 4 hours 
may afford relief from vomiting. 

The retention of urea is treated by a low nitrogen diet which is, however, 
more suitable for uraemic symptoms occurring in acute than in chronic 
nephritis. The diet advised for acute nephritis may be given with advantage 
for a week or 10 days, and after this for 1 or 2 days in each week. If a low 
nitrogen diet is continued it must at least be adequate in its protein content 
to retain nitrogenous equilibrium, for which purpose 1 G. per kilo body-weight 
is required. Elimination is promoted by maintaining bowel function, avoiding 
constipation on the one hand, and diarrhoea on the other. According to 
von Noorden, 8 G. of nitrogen can be excreted by the bowel in the day and 
3 G. by the skin. Strong aperients and mercurial preparations should not be 
employed. A good evacuation may be secured by magnesium sulphate 30 to 
60 grains repeated as necessary, 60 to 90 grains of pulv. jalap® co., 1 oz. of 
mist, sennie co., or 60 to 90 grains of compound liquorice powder. The 
function of the skin is promoted by suitable clothing, wearing wool or flannel 
next to the skin, and sleeping between blankets. Much sweating may have 
disadvantages that it causes dehydration and loss of chloride, and gives 
the kidneys a more concentrated and therefore a more irritating urine to 
secrete. The vapour bath or hot pack is more trying to the heart than 
the hot-air bath. None of these measures should be continued more than 
a quarter of an hour after sweating has begun, and a careful watch must 
be kept on the pulse; the procedure should be - stopped at once if there 
are any signs of collapse, and stimulants should bo at hand. If the treatment 
is having a good effect, sweating will begin at a lower temperature with 
successive baths. A nightly hot bath, containing 4 tablespoonfuls of mustard, 
followed by wrapping in hot blankets until sweating has ceased, is useful in 
some chronic cases, even where there i3 no cedema. Pilocarpine is no longer 
advised to provoke sweating. 

Headache and other symptoms of cerebral irritation may be relieved by 



1345 


LARDACEOUS DISEASE 

lumbar puncture "when, accompanied by an increase in cerebro-spinal fluid 
pressure. It is safe to draw off 10 or 20 c.c. if the pressure is raised, but if with 
the drawing off of the fluid there is increase of headache the needle should 
be withdrawn immediately. Afterwards the head should be kept low lest 
a pressure cone develop. If the headache is due to a hypertensive attack, 
particularly if there is evidence of congestive heart failure, venesection may 
give relief. The withdrawal by venesection of 10 to 20 oz. of blood may cure 
the headache, and it may stop convulsions in acute nephritis with an over- 
burdened heart. Venesection is contia-indicated in chronic uraemia with 
anaemia. These measures are more successful in pseudo-uraemia than in the 
true renal type. Hypertonic solutions (8 oz. of 25 per cent, rectally, or 10-20 
c.c. of 10 per cent, intravenously) of magnesium sulphate are recommended 
for hypertensive attacks in the uraemia of acute nephritis, but are of no service 
in chronic uraemia. When tetany is present 10 c.c. of a 10 per cent, solution 
of calcium gluconate may be given intramuscularly twice or thrice a day. 
Bromide and chloral hydrate will often relieve headache. Twenty to 30 grains 
of sodium bromide with 15 to 20 grains of chloral hydrate are given by mouth. 
Aspirin, phenacetin and codeine are other useful drugs best prescribed in 
combination in severe cases. Morphine, papaveretum (omnopon) and dilaudid 
are reserved for intractable cases, and are to be used with caution. 

LARDACEOUS DISEASE 

Synonyms. — Amyloid or Waxy Kidney. 

Definition. — A pathological condition in which the blood vessels of the 
kidney, in more advanced cases the tunica of the tubules and the interstitial 
tissue also, are the seat of waxy degeneration. 

/Etiology. — This affection is now rarely met with. It attacks men more 
than women, and although occasionally seen in children it is more likely to 
occur in adolescence and earlier adult life, being uncommon after fifty years 
of age. It is usually due to chronic suppuration, especially in bone, chronic 
tuberculosis and syphilis. It rarely occurs in other chronic infections, but it 
has been described in severe rheumatic heart disease, and a certain amount of 
amyloid change has sometimes been found post mortem in patients suffering 
from chronic cardiovascular disease and chronic nephritis in the absence of 
chronic suppuration. As it is a degenerative change it has however more 
affinity with nephrosis than with nephritis. 

Pathology. — Amyloid material or lardacein is a product of protein 
degeneration, and consists of protein linked with chondroitin-sulphuiic 
acid. The latter substance is a normal constituent of elastic tissue and 
oartilage. In uncomplicated cases, the affected kidney has the appearance 
of a large white kidney with a smooth surface and a capsule that strips easily. 
The organ is firmer than it otherwise would be. On section, the cortex is 
thicker than normal and has a yellowish white appearance ; the glomeruli 
may be visible as minute translucent spots. The pyramids are dark red, in 
contrast to the pale cortex. If a solution of iodine in potassium iodide is 
poured over the surface, some of the glomeruli stand out as mahogany-brown 
spots and the vasa recta as brown streaks. In histological preparations 
stained with methyl-violet, amyloid material takes a pink colour. The disease 
tends to appear first in the capillaries of some glomeruli, while others are 
43 
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normal, and its incidence is often partial within a single glomerulus. The 
afferent arterioles, vasa recta and capillary plexus are next affected ; in more 
advanced cases there is amyloid degeneration of the tunica propria of the 
tubules with amyloid deposits in the interstitial tissue. In mo3t cases there 
is an associated nephritis, interstitial rather than parenchymatous. The 
kidney lesion is generally the most striking part of a widespread lardaceous 
degeneration which also involves the fiver, spleen and intestine; lea 
commonly the blood vessels of the thyroid, suprarenals, pancreas, heart and 
brain may be affected as well. Occasionally only the kidney is implicated. 

Symptoms. — The onset is insidious and the symptoms are not likely to 
occur unle ss chronic suppuration has existed for at least 3 months. 

The urine is copious, of low specific gravity (1003 to 1010). The amount 
of albumin is variable ; when abundant there is probably coincident nephritis. 
The amount of urine and its specific gravity may also be affected by the 
presence and degree of coincident nephritis, and the state of the heart. 
Hyaline aud granular casts are present in the urine ; casts staining brown 
with iodine are not evidence of amyloid disease, and may occur in other 
diseases of the kidneys. True waxy casts are not found. In later stages 
there is oedema, with diminished excretion of urine. The blood pressure 
is not raised, nor is the left ventricle hypertrophied, unless there is coexistent 
chronic nephritis. 

Diagnosis. — The diagnosis is indicated by the nature of the urine. It 
is made (1) when there is a sufficient cause in the past history or present 
condition, namely, chronic suppuration or syphilis; (2) on the general 
condition of the patient, namely, a secondary anmmia, which may reach an 
extreme grade, with a pale or “ alabaster ” facies and cachexia ; (3) on 
signs of lardaceous disease in other organs, such as enlargement of the liver 
or spleen and diarrhoea. 

Course and Prognosis. — This depends on that of the primary cause. 
If the latter is unchecked, the disease is slowly progressive and death occurs 
from exhaustion due to the original disease, less often from uraemia. Where 
the original disease can be cured, recovery may occur. Complete recovery 
of the kidneys is less likely than is recovery of the liver, spleen and intestines. 

Treatment. — The treatment is that of the original disease. In suppura- 
tion of the bones or joints, empyema, etc., it is surgical ; but it must be 
recognised that in advanced cases surgical treatment may be too late, even 
though it is successful in eradicating the septic focus. In all cases fresh air 
and sunlight and a nourishing diet are essential. Iron, arsenic aud cod-liver 
oil should be given. Cases of syphilitic origin should be treated with bismuth 
and urseuic, while mercury and iodides should rarely be given, and then only 
with caution siuce even therapeutic doses have produced serious reactions. 


PYELITIS 

Definition. — Pyelitis is inflammation of the renal pelvis. The changes 
in the renal parenchyma are those described under Toxu-mic Kidney. Pyelitis 
may be complicated by nephritis, and the condition is then termed pyelo- 
nephritis. 

.Etiology. — Moat cases are due to a blood-borne infection of the renal 
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pelvis, and it may be noted in tins connection that it is a normal function 
of the kidney to excrete micro-organisms present in the blood stream; 
whether the renal parenchyma is, or is not, of necessity damaged in the 
process is a point on which there is not as yet exact information. The pelvis 
may also be involved by ascending infections — (a) via the lumen of the ureter 
when there is ureteral obstruction ; it is probable that infection does not 
spread by this channel when the lumen is normally patent. ( b ) By way of 
the peri-ureteral lymphatics from local foci in lower parts of the urinary 
tract, such as the bladder, urethra, prostate, seminal vesicles and epididymis. 
Lastly, there is the possibility of direct spread of infection from the bowel, 
and by cross lymphatic channels from one kidney to the other. In those 
cases in which a pyelitis occurs secondary to appendicitis, cholecystitis, 
ulcerative colitis, etc., the spread of infection may be by the lymphatics 
or the blood stream. 

Pyelitis is more common in females than in males. Its age incidence 
depends on the determining cause. Thus, it is common in female infants, 
as a result perhaps of urethral infection, to which they are more liable than 
male infants. It is not an unepmmon complication of pregnancy, occurring 
especially in the fifth month of gestation. It is common in males at a later 
age, associated with enlarged prostate and cystitis. 

In general terms any injury or disease of the renal pelvis, or any condition 
which interferes with the normal flow of urine, may be the determining cause 
of pyelitis. Thus it is a common complication of hydronephrosis from 
whatever cause. It often complicates stone in a kidney, tuberculosis of the 
kidney and new-growths of the renal pelvis. The frequency of pyelitis as 
a complication of intestinal catarrh (whether due to infection or the habitual 
use of laxatives) and ulceration is probably due to the increased virulence 
and excessive numbers of bacteria that reach the kidney in such conditions. 

Pathology. — The mucous membrane of the pelvis is swollen, oedematous 
and hyperamuc, and the Bubmucous venules are engorged. Where there is 
obstruction, the pelviB is dilated and contains a slightly turbid or opalescent 
Quid. In these circumstances the ureter above the obstruction is dilated 
and tortuous and its walls are thickened. The kidney is swollen and pale, 
from cloudy swelling, and in severe cases there may be multiple small abscesses 
in the renal parenchyma. 

Bacillus coli is by far the most common infecting micro-organism. 
Streptococci, staphylococci, gonococci and bacilli of the proteus and typhoid 
groups may bo found. The infecting micro-organism is readily recovered 
from the urine. 

Symptoms. — The clinical types of pyelitis differ greatly from one another, 
and the condition may be responsible for an acute fulminating illness or for 
chronic malaise of indefinite nature. 

Local Symptoms. — Pain is the most important, especially as a diagnostic 
indication in acute cases. It is a dull ache in the loin or flank, at first slight 
and intermittent, later, or in other cases at once, constant and sometimes 
intense. Occasionally it takes the form of renal colic. At its onset the pain 
may be diffuse and abdominal. Increased frequency of micturition is the 
most common symptom. Ther j may be strangury. 

General Symptoms. — In acute cases there may be suddon onset with 
rigors, vomiting, headache and the general constitutional disturbance of 
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profound toxic mia. These cases may simnlate septicsBmia (in fact there mav 
bo scpticmmia), appendicitis, or, when associated with abdominal distension, 
constipation and vomiting may even simulate intestinal obstruction. In 
other cases, with cerebral symptoms, meningitis may at first be difficult to 
exclude. 

In subacute cases, without marked pain or rigors, there is general malaise, 
fever, anorexia, wasting and a secondary anaemia associated with some degree 
of polymorphonuclear leucocytosis (W.B.C. = 10 to 15,000). 

In relapsing cases there are periods of exacerbation with acute symptoms, 
and intervening periods of fair health or general malaise. Fever is commonly 
present ; in acute cases with rigors it may rise to 105° or 106° F. In general 
the temperature is irregular, remittent or intermittent, varying between 
102° and 104° F. in acute cases, and 100° and 102° F. in subacute cases. 
The pulse is raised in proportion to the temperature, and there is a corre- 
sponding slight increase in the respiration rate. Of other general symptoms 
constipation or diarrhoea frequently precedes the disease, and constipation 
generally accompanies it. Toxaemia is often marked. 

Deep tenderness on palpation of the renal region and the presence of 
infected urine are the diagnostic signs of the disease. There is some degree of 
abdominal rigidity, and it may be possible to determine enlargement ami 
tenderness of the kidney. The urine is passed in small quantities at frequent 
intervals. It ha3 the usual characters of febrile urine and is turbid. Tho 
turbidity or an opalescence is still present after filtration. When an appreci- 
able quantity of pus is present it settles at the bottom of a specimen glass in a 
thick whitish deposit. Examination of the deposit (catheter specimen in 
women) shows pus cells and epithelial cells from the urinary tract. There 
may be hmmaturia. 

Bacteriuria . — In this condition bacteria are present in the urine in such 
quantity as to make it hazy to the naked eye, but there is little or no inflam- 
matory reaction in any part of the urinary tract. Hence there are no localis- 
ing symptoms and few pus cells. The urine when freshly passed has a hazy 
appearance. In a test-tube, when the tube is rotated, the urine has a 
“ satiny " appearance or shimmer. It is not cleared by filtration. It 
often has a fishy smell in B. coli infection, and is ammoniacal in smell in 
B. proteus infection. Its reaction is acid, unless due to staphylococcal 
or B. proteus infection. It generally contains a trace of albumin, and often 
may contain a few white blood corpuscles and epithelial cells. A catheter 
specimen grown in broth, in dilutions of 1 c.c., c.c. and c.c. urine in 
10 c.c. broth, gives a growth in all dilutions, and in B. coli infections thero is 
generally a growth in greater dilutions. Streptococcal and staphylococcal 
infections are less common, but even when present they arc easily overlooked 
because the streptococci and some forms of staphylococci are liable to be 
overgrown by the bacillus coli on culture. Thus, an infection by strepto- 
coccus fiecalis may be first recognised only after the B. coli infection has 
been eradicated by treatment. 

There may be no other symptoms. On the other hand, there may be 
indefinite malaise, fever, gnstro-intestinal disturbance, especially indigestion, 
constipation and abdominal pain ; in other cases headaches, rigors and even 
meniugism may occur. There may be local symptoms, such as enuresis 
in children and increased frequency of micturition in adults. When the 
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symptoms point to inflammatory reaction in one part of the gemto-urinary 
tract, such as pyelitis, cystitis, prostatitis, urethritis, or epididymitis, the 
condition is diagnosed accordingly. 

The recognition of bacilluria may be of great importance, not only because 
of the ill-health, acute disease or complications for which it may be responsible, 
but also because it may be a valuable pointer to other disease. For instance, 
a patient may complain of loss of energy and indefinite malaise. On clinical 
examination the only clinical finding may be bacilluria. A further examina- 
tion of the urine bacteriologically, or X-ray examination of the urinary tract, 
may'reveal previously unsuspected tuberculous disease, stone or neoplasm, 
even in the absence of urinary symptoms. 

Diagnosis. — When there is fever and constitutional disturbance with- 
out localising signs or symptoms, the differential diagnosis is from those 
diseases which come in their early phases under the category of indeter- 
minate fever. The diagnosis is established by examination of the urine. 
Pyonephrosis is diagnosed by the presence of a tumour. Calculus is recog- 
nised by its clinical features and by X-ray photograph. Perinephric abscess 
in its early stages is not accompanied by pyuria or increased frequency of 
micturition. Cystitis is generally afebrile ; and it is accompanied by supra- 
pubic discomfort and pain, particularly at the end of micturition; the 
diagnosis can be established by cystoscopy. Urethritis is recognised by local 
tenderness, urethral discharge and urethroscopy, and prostatitis by swelling 
and tenderness on rectal examination. 

Prognosis. — The natural course in the majority of cases is to recovery 
in several weeks, but though the patient feels better a latent urinary infection 
often persists. With modem remedies the urine can generally be sterilised 
in 6 to 10 days unless the urinary infection is a complication of some other 
condition or disease. The prognosis depends very largely on this sterilisation 
of the urine, because the persistence of even a minimal infection is likely to 
lead to relapse, or apparent recovery may be followed by a recurrence after a 
variable length of time. The disease may progress to ascending suppurative 
nephritis, pyonephrosis, perinephrio abscess or chronic pyelo-nephritis. A 
fatal termination is rare, except when the condition complicates other disease, 
such as paraplegia, or in elderly persons with obstruction to the outflow of 
urine. 

Treatment. — Prophylaxis is important in nurseries and children’s 
hospitals, since there is evidence of spread of infection via the urethra in 
females. Here it is a question of cleanliness. In general terms exposure to 
cold, over-fatigue, and loose stools are to be avoided when there is suscepti- 
bility to coli infection of the urinary tract. 

The treatment of an acute attack consists of absolute rest in bed, flush- 
ing out the kidneys with large quantities of fluid, and regulation of bowel 
function. It is important, especially when there is fever, to avoid exposure 
to cold and any possibility of chill. Particularly when there is fever the 
patient should wear wool next to the skin, lie between blankets and be 
nursed in bed. Five to 8 pints of fluid are given in every 24 hours in 
the form of water, barley water, imperial drink, lemon drink, weak tea and 
thin soups. Milk as such is unsuitable, but junket, buttermilk, whey and 
cream are good. As the temperature subsides the diet is increased by the 
addition of carbohydrates, fruit, vegetables and fat. Cooked milk in the 
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form of milk puddings is given. Alcohol is withheld. The bowels are emptied 
with an initial laxative, followed by an enema if necessary. After this the 
action of the bowels is regulated with paraffin, salts or mild laxatives, such 
as liquorice powder, senna pods or rhubarb, so that constipation is avoided 
on the one hand and loose stools on the other. 

In the initial febrile stage when there is bacterial toxmmia, sufficient 
alkali is given by mouth to make the urine alkaline. A mixture containing 
30 grains each of potassium citrate and sodium bicarbonate is given 3-hourly 
until the urine is alkaline. Every specimen of urine passed is tested with 
litmus paper. "When the urine is alkaline the quantity of alkali by mouth 
is reduced by giving it 4- or 6-hourIy, but always in sufficient quantity to 
keep every specimen of urine alkaline, until the temperature is normal, or 
until the patient is no longer severely toxic. Treatment is then continued 
with a sulphonamide drug. We use cither sulphonilamide, or albucid (British 
Schering). The objective is to obtain a concentration of 100 mgm. per cent, 
of the drug in the urine. The routine is to give tub. albucid 0-5 g. four-hourly 
day and night. Fluid intake is limited to 2 pints in 24 hours. Best in bed is 
advised. Bowel function is controlled. The drug is stopped 48 hours after 
the urine appears perfectly clear to naked-eye examination. Forty-eight hours 
after the drug is stopped a mid-stream specimen of a catheter specimen is 
examined bacteriologically. Six to 8 days’ drug treatment is sufficient to 
cure the average case. If the urine is not sterile after 8 or 10 days of treatment 
the diagnosis should be reviewed. 

In the first place the infection may be a complication of concealed disease 
of the urinary tract, such as calculous disease, tuberculosis, neoplasm, enlarged 
prostate with residual urine or hydronephrosis. Chronic pyelo-nephritis, 
especially if of long standing, may resist sulphonamide therapy. Barely a 
persistant infection may be a complication of organic disease of the digestive 
tract, such as chronic appendicitis, especially if the right ureter is involved, 
diverticulosis, or even cholecystitis. In any case of urinary infection that is 
resistant to treatment or presents any unusual symptom, a detailed investiga- 
tion of both urinary and digestive tracts is required in order to determine 
or exclude a change in structure which may be the underlying and determining 
cause of the urinary infection. 

In the second place the coliform micro-organism may be sulphonamide 
resistant, or as already stated there may be more than one bacterial infection, 
as, for instance, when a B. coli infection is accompanied by a strepto- 
coccus fiecalis infection. Mandclix is used for the treatment of these infections 
(and also for patients who are intolerant of sulphonamides). The routine is 
to give ammonium or calcium mandelate 45 grains in solution (2 drachms) 
with 2 oz. of water 4 times in 24 hours. Fluid intake is limited to 32 oz., 
which together with the medicine makes a total intake of 2 pints. Every 
specimen of urine passed is examined as to its Pb, which must be 5 to 5-1, and 
sufficient ammonium chloride is administered by mouth to produce the 
required urinary Ph. In persistent urinary infections a sufficient measure of 
control of the infection to greatly improve health and well-being may he 
achieved by intermittent use of these drugs, as, for instance, by giving a 5-day 
course of mandelate every fortnight in a severe chronic case. 

In the uncommon fulminating cases with unilateral suppurative nephritis, 
nephrectomy may save the patient’s life. 
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Chronic cases. — An initial comae of treatment such aa that outlined for 
acute infection with rest in bed is advisable. In some cases, perhaps on 
account of long-standing infection, or some other disease of the urinary tract, 
such as calculus diverticulum of the bladder, enlargement of the prostate, etc., 
it may be impossible to sterilise the urinary tract. Every effort should then 
be made to build up the patient’s resistance by living in fresh air, avoiding 
chill and over-fatigue, a generous and nourishing diet, and by so arranging 
the diet that the bowels are open regularly without taking purgatives other 
than a simple saline in the morning, paraffin and agar, or other laxative which 
determines the evacuation of a formed stool. It is important so far as is 
possible to restore integrity of structure to the body as a whole by the cure 
of ansemia, for instance, and by the eradication of obvious sepsis elsewhere in 
the body. 


PERINEPHRITIS AND PERINEPHRIC ABSCESS 

1. Perinephritis without suppuration is really a part of some cases of 
chronic nephritis. Its clinical importance is not generally recognised, but 
it may be a cause of lumbar pain in that disease. The capsule of the kidney 
is thickened and adherent to the perirenal tissues, many of the adhesions 
being vascular. 

2. Perinephritis proceeding to suppuration may be primary or secondary. 

Aetiology and Pathology.— -The primary form may follow injury, but 

more frequently it results from boils, carbuncles and tonsillitis, or complicates 
an acute specific fever. Soon after the War of 1914-1918, cases were so 
common as to be described under the name of epidemic perinephric suppuration. 
The infecting organism is Staphylococcus pyogenes. J. Koch has shown 
experimentally that intravenous injection of staphylococci is followed by 
their exoretion in the urine after an interval of 4 to 6 hours. In the process 
of excretion, according to Koch, they may give rise to multiple cortical 
abscesses, cylindrical medullary abscesses, or, passing along the cortical 
lymphatics, may gain access to the perinephric tissues and there cause abscess 
formation. In these circumstances perinephric abscess is an example of the 
mildest form of staphylococcal pyaemia with single metastatic abscess forma- 
tion. The secondary form may complicate suppuration in the neighbouring 
organs, such as the kidney, Uver, gall-bladder or appendix. It may be 
secondary to caries of the spine. In other cases the infection may be carried 
by lymphatics from a focus in or around the bladder, rectum or female 
pelvic organs. 

Such is the ordinary terminology, but it will be observed that the 
“ primary ” form is really due to infection from a distant focus through 
the blood stream, while the “ secondary ” is due to direct extension or 
infection through the lymphatics from some focus in the neighbourhood 
of the kidney. 

Symptoms. — The onset is generally gradual. It is characterised by 
fever and malaise as in typhoid fever. There may be no local symptoms 
for the first 7 to 14 days, and during this period there is increasing toxsemia, 
general abdominal discomfort or pain, slight fullness and resistance, with 
deep tenderness, in the affected loin. As the abscess forms, pain and 



1352 


DISEASES OF THE KIDNEYS 


tenderness increase, there is induration and, later, redness of the skin and 
cedema in the lumbar region. The tumour first tends to spread backwards, 
obliterating the normal hollow in the loin, and then ns pus collects it may 
spread forwards, forming a tender tumour palpable from the front. In it 3 
relations to the colon it resembles a renal tumour, but does nob move with 
respiration. There is resistance or rigidity of the abdominal wall on the 
affected side. There is an increasing polymorphonuclear leucocytosis 
up to 20,000 or even 40,000. The urine is febrile in character, containing 
a trace of albumin and perhaps a few white blood corpuscles ; it does not 
contain pus, unless the kidney itself is involved, but hromaturia may occur. 
In some cases the disease runs an acute course, and there may bo rigors at 
an early stage. 

Diagnosis. — Before localising signs appear the disease may bo mis- 
taken for typhoid fever, malaria or septic endocarditis. The blood 
examination is important for the purpose of excluding malarial parasites; 
leucocytosis is against typhoid fever, and when above 15,000 is in general 
against infective endocarditis. Absence of agglutination of micro-organisms 
of the typhoid group is further evidence. 

When the tumour exists it has to be distinguished from a renal tumour 
or pyonephrosis. Renal and adrenal growths may be accompanied by 
fever, but do not usually give the general symptoms of suppuration ; they 
tend to extend forwards rather than backwards, and induration of the 
tissues is absent. Pyonephrosis causes symptoms of suppuration and a 
tender swelling, but the tumour is circumscribed, moves with respiration, 
and does not cause any bulging in the lumbar region. Pyuria is usually 
present. 

The diagnosis of caries of the spine, hip disease, and even of myositis as 
distinct from perinephritis may be difficult. Since perinephritis in itself 
induces lumbar rigidity and some degree of scoliosis. X-ray examination may 
be required to exclude caries of the spine. Hip-joint disease is excluded 
by absence of local tenderness and by the freedom of flexion and rotation 
of the thigh. 

Course. — When the condition is simply associated with chronic nephritis 
it ha3 no separate significance. When it proceeds to suppuration the 
abscess may rupture into the peritoneum, colon or pleura, or on to the 
surface, unless the abscess is opened and drained. 

Treatment. — In the early Btages, before there is evidence of suppura- 
tion, and when the chief symptom is lumbar pain, the treatment i3 that of 
a patient acutely ill with a general toxaemia. The bowels should be kept well 
open, and fomentations or poultices applied to the lumbar region. Aspirin 
may be given to relieve pain. An operation should be performed and the 
abscess evacuated as soon as the diagnosis is definitely established. Penicillin 
may well prove adjuvant to surgery’ particularly by instillation into the 
abscess cavity after drainage. 


TUBERCULOSIS OF THE KIDNEY 

Small grey tubercles are frequently found scattered through the kidneys 
in persona who die of acute miliary tuberculosis ; the kidney disease, howover, 
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scarcely affects the clinical aspect of the case, and this form of renal tuber- 
culosis will not be considered here. Further, in patients who die of pul- 
monary tuberculosis it iB not uncommon to find tuberculous foci in the 
kidneys post mortem, although there was no indication of their presence 
during life. 

Clinical renal tuberculosis is either the fibro-caseating form of the disease, 
or it is tuberculous hydronephrosis. In either case, the tuberculous infec- 
tion is generally primary in the kidney in so far as its clinical expression 
is concerned. 

Etiology. — It is more common in women than men. The maximum 
age incidence is in the third and fourth decades ; the disease is uncommon in 
the young and rare in the old. At an early stage the disease is unilateral. ' In 
the majority of cases the tubercle bacilli are carried to the kidney by the 
blood stream from a tuberculous focus, such as a caseating lymph gland. 
Recent experimental work has shown that bacteria do not ascend in the 
lumen of the ureter unless it is diseased, when the infection may spread by 
direct extension in its walls. Infection may also reach the kidney via the 
lymphatics in a proportion of cases. The path of infection is by way of 
the ureteric lymphatics, and it is probable that in pelvic tuberculosis, for 
example, tuberculous prostatitis, may spread to the kidney by this route. 
There is also reason to think that tubercle bacilli from a diseased kidney may 
infect the opposite healthy kidney by the same lymphatic path, the bacilli 
first travelling in the urine and walls of the ureter from the diseased kidney 
and causing disease of the bladder, and then travelling from the bladder by 
way of the ureteric lymphatics to the sound kidney. On the other hand, 
there is a shorter path for infection from one kidney to another by the para- 
aortic lymphatic system. Since the disease in the other kidney takes the 
same anatomical form as it originally had in the kidney first affected, it is 
probable that, if the first is due to a blood-borne infection, so is the second. 
Vesical tuberculosis is, as a rule, secondary to infection elsewhere in the urino- 
genital system commonly in the kidneys. 

Pathology. — The initial lesion is in the cortex, or one of the pyramids, 
and it consists of one or more tubercles. The morbid process spreads by 
destruction of kidney tissue ; there is caseation in the centre of the lesion, 
inflammatory reaction, with intense small-cell infiltration, giant-cell forma- 
tion and more or les3 fibrosiB at the periphery. The lesion also spreads by 
the deposition of tubercles at a distance ; these are scattered through the 
cortex, singly or in groups. Extension through the capsule is uncommon, 
but extension to the renal pelvis is frequent. Complete destruction of one 
or more pyramids may occur, or the disease may spread and involve one or 
more ealices or the entire pelvis. The resulting infiltration and cicatricial 
contraction may lead to hydro- or pyo-nephrosis. The disease tends to extend 
down the ureter, and the bladder is commonly infected at an early stage. 
Secondary infections may lead to metastatic abscesses in the kidneys and 
ultimately to destruction of the whole organ. 

Symptoms. — Frequency of micturition is often the earliest symptom; 
it is first noticed by day and latBr at night. Urgency and painful micturition 
develop next. The urine may show no other abnormality than a trace of 
albumin at an early stage ; characteristically it is pale and a little turbid 
from the presence of pus ; it is acid in reaction, it may icontain a few renal 



1354 


DISEASES OF THE KIDNEYS 


cells, and it is sterile on culture. By appropriate staining tubercle bacilli 
may be demonstrated in the centrifuged deposit. Hmmaturia may be the 
first symptom, or the disease may develop insidiously with lumbar pain. 
On examination, the kidney is sometimes enlarged, and it may be hard and 
irregular; it is often tender. Tenderness along the course of the ureter 
or thickening of the ureter, as determined by abdominal or rectal examina- 
tion, is of great importance. The rest of the urino-genital system requires 
close examination ; this should include cystoscopy and in some cases ureteral 
catheterisation. X-ray examination of the abdomen may reveal calcified 
tuberculosis of the kidneys or lymph glands, and it may be required in the 
differential diagnosis from renal calculus. Finally, a careful review of the 
patient’s history and present condition for evidence of a chronic bacterial 
toxaemia or of tuberculous infection elsewhere must be made. 

Diagnosis. — The presence of tubercle bacilli in the urine, whether deter- 
mined by microscopic examination of the stained deposit or by guinea-pig 
inoculation, is not absolute proof of renal tuberculosis, because the bacilli 
may be excreted by a healthy kidney or they may come from some other 
part of the urinary tract. Nevertheless, the demonstration of tubercle 
bacilli in the urine is of the first importance in a doubtful case, and the 
diagnosis may be established by cystoscopy. The cases which require most 
careful examination are those with an atypical onset, Buch as massive 
hsematuria, and those in which there is a gross secondary infection when first 
seen. The possibility of renal tuberculosis must always be borne in mind 
in hydro- and pyo-nephrosis. The differential diagnosis from simple album- 
inuria and the several forms of Bright’s disease is made on the presence 
of pyuria and the absence of signs and Bymptoms of chronic nephritis. 
Patients with pulmonary tuberculosis are perhaps more prone than others 
to chronic nephritis on account of the secondary infections which complicate 
their disease. 

Course and Prognosis. — The onset is insidious and the course pro- 
gressive. Natural recovery is hardly known, though occasionally an un- 
suspected caseous kidney may be found at autopsy in patients dying of other 
diseases. The disease runs an uncertain course, having a duration of a 
few years up to ten or even twelve years from the date of diagnosis. Death 
results from tuberculous toxaemia, secondary infection, or failure of renal 
function. 

Treatment. — When the disease is unilateral the kidney should be 
removed but nephrectomy is rarely justified if the other kidney is involved. 
In any case the patient’s health and resistance should be raised to the utmost 
by rest, fresh air and good food, on the general lines of treatment of tuber- 
culosis of the lung3. Cautious tuberculin treatment may be indicated when 
the disease cannot be treated surgically. 


RENAL CALCULI (NEPHROLITHIASIS) 

Renal calculi may be composed of calcium oxalate or carbonate, uric acid, 
urates, phosphates, cystin, or of a mixture of these. 

^Etiology. — All these materials are sparingly soluble in water and their 
solubility in urine is dependent on (i) its pH. If this stands at 5 uric acid 
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is precipitated, while phosphates and carbonates are deposited at pH about 
8 ; the others at some intermediate point, (ii) On the presence of urea, 
which renders both uric acid and oxalates more soluble, (iii) The protective 
action of certain non-albuminous colloids. If these become coagulated their 
protective influence is lost. Thus two factors are required to form a renal 
calculus: crystals derived from the urine and some colloidal material to 
bind them together. Hence, as Benjamin Moore pointed out, the commonest 
nucleus of a stone is calcium oxalate, since oxaluria excites albuminuria 
and even hsematuria, thus providing the necessary colloid. Prolonged 
recumbency, as after fracture of the femur, provides opportunity for calculus 
formation apparently from stagnation in the dorsal portion of the calices. 
Infection of the urinary tract such as pyelitis is not considered so important 
as formerly, and indeed may be merely secondary to the calculus ; but it is 
a factor in cystinuria, which will not lead to a calculus unless the urine 
becomes infected. Pure uric-acid stones may occur in quite young children, 
but the definite deposit of uric-acid crystals in the pyramids and pelvis 
of the kidney which is almost a normal event does not seem to lead to calculus 
formation and milk is usually sufficiently diuretic to remove them. Pood 
deficiency seems to be an setiological factor ; thus lack of vitamin A may be 
a factor in stone formation. In a recent investigation 96 per cent, of cases 
of renal calculi showed evidence of its deficiency. It is necessary for the 
maintenance of the proper nutrition of epithelial linings everywhere. The 
former comparative frequency of uric-acid stones in the children of the poor 
in London was probably related to the scarcity of fresh vegetables in the diet. 
Such stones were also common in Norfolk and. the neighbouring fens. Chalk 
in the soil or in the drinking water does not predispose to stone. Observations 
by A. Randall suggest that the initial lesion is a deposit of calcium in the 
interstitial tissue immediately under the epithelium near the tip of the renal 
papilla. It is suggested that this deposit loses its epithelial covering and 
forms the nucleus of stone formation by the deposition of crystals on it. 

Calculi may occur at any age, but are very rare in the old. They are 
commoner in males than in females. Those of sedentary habit are more 
liable to them. Alcohol and lead are said to predispose to renal calculi. 
A high blood calcium, whether due to excess of parathormone (as in para- 
thyroid tumours) or of vitamin D, can be an important factor in producing 
calculi of calcium phosphate. 

Pathology. — The pure oxalate stone is very hard, mulberry-shaped, stained 
by altered blood, and varies in size from that of a mere granule to that of a 
walnut. If it is encrusted with uric acid it becomes brown, and in form a 
coral-shaped mass, representing a cast of the renal pelvis and calices. Phos- 
phatic stones are generally smooth and white. A cysrin stone is hard, oval, 
light amber or greenish in colour, with a glistening surface. Other forms 
are rare. If the stone remains in the renal pelvis it may (1) by gradually 
increasing in size lead to the atrophy of the renal tissue ; (2) by eroding the 
capsule .of the kidney produce a fistula into the perinephric tissues, resulting 
in a perinephric abscess ; (3) by obstructing the outflow of urine cause hydro- 
nephrosis or, more frequently, pyonephrosis. If it passes into the ureter it 
may become impacted, in this way again exciting hydronephrosis or pyo- 
nephrosis, or if it obstructs the ureter completely, may produce atrophy of the 
kidney. If it causes ulceration of the ureter, this may be followed by 
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stenosis. If it passes into the bladder it is very likely to excite ammomacal 
decomposition, and thus become encrusted with phosphates. 

Symptoms. — A stone may remain latent in the kidney without causin- 
any symptoms. More usually it causes pain, particularly on any jolting move” 
ment. This is occasionally referred to the opposite side, a point to ho borne 
in mind when considering operation. A bout of pain may be accompanied 
by hmmaturia, and there may be albuminuria for some days afterwards. A 
small oxalate stone may produce more pain than a large uratic stone, because 
of its hardness and roughness. A large, branched uratic stone occasionally 
causes profuse hiematuria without any pain. The results of renal calculi 
may bo classified as (a) mechanical, (6) septic. Under the first heading 
come colic, hiematuria, anuria, hydronephrosis ; under the second, pyelitis, 
perinephric abscess, pyonephrosis. 

Renal colic is the most severe and distressing manifestation of calculus. 
It is particularly likely to be started by riding on a horse or in a train or 
omnibus, which causes the calculus to engage in the entrance to the ureter. 
Violent paroxysms of pain then occur, radiating along the course of the 
genito-orural nerve down into the groin and testiB, which becomes retracted 
in the scrotum. The pain is also felt in the loin, and the muscles overlying 
the kidney become rigid. Vomiting and sweating are common. The patient 
is unable to keep still, and rolls about or gets on to his hands and knees, 
calling out with each paroxysm. He becomes pale and his pulse increases 
in frequency, and the temperature is apt to rise. During or after the attack 
there is usually some hoematuria, and crystals may be found in the urine. 
The attack may last several hours and then end as abruptly as it began. 
Anuria is a serious symptom and implies that the ureter is completely blocked, 
and the other kidney is either diseased or its Bccretion reflexly inhibited. 
Occasionally both ureters may be blocked by calculi. Symptoms referred to 
the bladder, prostate or seminal vesicles do not occur until the stone reaches 
the bladder or the lower end of the ureter. 

Diagnosis. — The occurrence of renal colic and ksomaturia suggests stone, 
but these symptoms may be produced by the passage of a blood clot froto 
renal neoplasm or by acute pyelitis, especially in a movable kidney. Ordinary 
examination of the abdomen reveals nothing beyond lumbar tenderness in 
uncomplicated cases. X-ray examination is of great value. Oxalate stones are 
the easiest to detect by that method, as even when small they throw a dense 
shadow. This is fortunate, since oxalate stones are the commonest. Pure 
uratic atones may not be detected unless they are large. Cystin stones throw 
very little shadow. Calcareous abdominal glands and phlebolitha may be 
mistaken for calculi on X-ray examination. In doubtful cases, pyelo- 
graphy, intravenous or instrumental, should be done. A skiagram of the 
pelvis should never be omitted, since a atone may have passed down to this 
region. Attacks of pain and hiematuria with the preseuce of calcium oxalate 
crystals iu the urine, but with a negative X-ray examination, are probably 
due to crises of oxuluria. Appendicular colic may simulate renal colic, but 
the point of maximum tenderness is different. 

Prognosis. — As long as there fo no serious destruction of kidney Bubatance 
or septic complication the outlook as to life is good, if treatment be adequate. 
Attacks of renal colic may occur from time to time, with great suffering, 
and cvcu after stones have been removed by operation they may form again, 
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though this is exceptional. Occasionally stones may be followed by a true 
chronic nephritis with its usual consequences. 

Treatment. — The methods which should be employed when crystals 
likely to form stones are found in the urine have been described under urinary 
deposits. Careful attention must be given to the diet, especially to its vitamin 
content. Disinfection of the urine should be carried out as described under 
bacilluzia and pyelitis. It is well, however, not to render the urine alkaline 
when a stone is suspected, since this would lead to a deposit of phosphates 
upon it. A book of litmus papers should be given to the patient with in- 
structions to place blue and red strips in the morning urine, which is likely 
o be the most acid. Enough citrate of potash should be given to render 
the urine amphoteric but not alkaline. Probably 20 grains at night will 
be sufficient for this purpose. The urine should be kept dilute by taking 
water freely. Mineral waters, such as Contrexeville and Evian, are helpful, 
the former particularly for uric acid, the latter for oxalates. Whey is also 
helpful when uric acid mystals are present. If a renal calculus is present, 
and this is confirmed by X-rays, removal by operation is indicated. The 
following points, however, are generally contra-indications for operation: 
(i) large bilateral stones ; (ii) stones which are only the size of a pea or smaller, 
unless there is severe pain, extensive absorption of renal substance causing 
toxic symptoms, or obstruction to the outflow of urine. If a small stone 
is not passed as a result of medical treatment, its removal by operation 
should be seriously considered; (iii) in some patients small calculi are 
repeatedly formed and passed. In these cases operation is better postponed 
because of the likelihood of recurrence. If the diagnosis is uncertain, or 
operation is refused or postponed or considered inadvisable because of the 
patient’s general condition, the treatment appropriate to the deposit found 
in the urine should be continued. Violent exercise and jolting movements 
should be avoided. Small stones can often be got rid of by giving the patient 
5 to 10 minims of tincture of belladonna with 10 grains of potassium citrate 
every 1 hours for a few days, and directing that 5 pints of water should be 
taken in the 24 hours. For the symptomatic relief of pain, aspirin in 10-grain 
doses, hot baths and kaolin poultice (antiphlogistine) may be of service. 
Morphine should be avoided in the treatment of chronic renal pain, on 
account of the danger of establishing a habit. 

For an attack of renal colic, £th to |rd of a grain of morphine tartrate, 
together with x^yth of a grain of atropine sulphate, should be given hypo- 
dermically. The anti-spasmodic effect of the atropine aids the onward passage 
of the stone, while the morphine relieves the pain. If morphine be given 
alone, the pain is apt to recur as soon as its anodyne effect passes off. Ten 
minims of tincture of belladonna should then be given in an ounce of water 
every 3 or 4 hours, with abundant fluids, as described above, until the pupils 
are dilated and the face rather flushed. Inhalations of chloroform may be 
necessary at the onset, until the drugs have had time to act. Hot applications 
to the loins or hot baths may help to relax spasm. Inversion of the patient 
has been advised, to attempt to disengage the stone from the ureter. After 
the paroxysm is over, the aid of X-rays should again be invoked to locate the 
stone if it has not been passed. 
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HYDRONEPHROSIS 

Definition. — A condition in which the pelvis and calices of the kidney 
are distended by the accumulation of non-infected urine due to ureteral or 
urethral obstruction. 

^Etiology. — Congenital. — The condition may be congenital, due to 
an abnormality of the ureter or urethra ; other congenital defects may be 
present. The ureteral stricture is commonly found at the exit of the ureter 
from the pelvis of the kidney, or near its entrance into the bladder. Other 
congenital causes are a faulty connection of the ureter to the pelvis of tho 
kidney, or an aberrant renal artery. Hydronephrosis is sometimes found 
post mortem in infants and children- without evidence of obstruction to the 
outflow of urine. In these cases the condition is presumed to be due to 
a neuro-muscular inco-ordination comparable to congenital hypertrophic 
stenosis of the pylorus. 

Acquired. — It is more common in females than in males, and the 
maximum age incidence in 74 cases collected by Herringham was between 
the third and sixth decade. 

(а) Bilateral hydronephrosis results from stricture of the urethra, 
phimosis, enlarged prostate, obstruction within the bladder, or from a pelvic 
tumour ; the last named is the commonest cause. 

(б) Unilateral hydronephrosis is due to ureteral obstruction from— 

1. Obstruction of the lumen by a stone, growth or blood clot. 

2. Stricture of the ureter following ureteritis. 

3. Pressure from without due to growths. 

4. Torsion of the ureter by displacement of a movable kidney. It u 
also thought that chronic prostatitis or cervicitis may cause sufficient 
inflammation to produce some dilatation of the kidney pelvis and upper 
ureter which lengthens and thus kinks the latter. 

Pathology. — Two types of hydronephrosis are recognised, namely, the 
pelvic type due to upper urinary tract obstruction and the renal typo from 
obstruction to the lower tract. In the former the pelvis of the kidney is 
dilated and there is less absorption of renal parenchyma in the calices. In 
the latter the calices are more dilated and there is considerable destruction 
of kidney substance. 

It is generally held that hydronephrosis results from intermittent obstruc- 
tion. It has been produced experimentally, however, by ligature of tho 
ureter causing complete obstruction. But complete obstruction is more 
usually followed by atrophy of the kidney. 

Symptoms. — Many cases are latent, and give rise to no symptoms. The 
tumour may be discovered accidentally, or there may be complaint of pain 
in the flank or back. The onset is insidious. 

The symptoms by which a hydronephrosis is indicated are the presence of 
a renal tumour and complaint of an aching pain in the flank or back, and 
sometimes polyuria or hmmaturia. In intermittent hydronephrosis, the 
tumour suddenly disappears with the passage of a large quantity of watery 
fluid ; after an interval the tumour gradually reappears and finally empties 
suddenly as before. This sequence may be repeated at intervals. Where 
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true polyuria or hsematuria occurs it is due to a coincident nephritis or pyelitis. 
There may he acute exacerbations of the chronic pain, with vomiting and 
collapse ; such attacks may accompany emptying of the hydronephrotic sac. 

Diagnosis. — The condition, especially when bilateral and unaccom- 
panied by symptoms, is generally overlooked. In its most characteristic 
form, where the hydronephrosis is intermittent, the diagnosis is readily 
made. When the condition is apparent simply as a renal tumour the diagnosis 
from renal neoplasm (or retro-peritoneal glands in a child) is difficult. When 
the tumour is large it may be mistaken for an ovarian tumour. The diagnosis 
can be established by intravenous pyelography supplemented, if necessary, 
by instrumental pyelography. Aspiration of the sac has been occasionally 
done for diagnostic purposes ; but surgical exploration is a safer measure. 
Fluid from a hydronephrotic kidney is clear or slightly turbid ; it contains 
albumin, and traces of urea and other urinary constituents ; in the deposits 
are epithelial cells. 

Course. — When unilateral, hydronephrosis may never cause serious 
trouble, and intermittent cases may persist for years and finally disappear. 
In bilateral cases ursemia may supervene. Infection of the kidney is not 
uncommon, and may lead to acute pyonephrosis. The Bac may discharge 
spontaneously through the ureter, and the fluid never reaccumulate. The 
sac may rupture into the peritoneum, or rarely through the diaphragm into 
the lung. Cases have occurred in which the ureter of the sound kidney has 
been blocked by a calculus. 

Prognosis. — This depends on the cause of the hydronephrosis and the 
condition of the opposite kidney. 

Treatment. — The first indication is to remove the cause. Cases of inter- 
mittent hydronephrosis that do not cause serious symptoms should be 
treated on general lines. An abdominal belt to support a hydronephrotic 
mobile kidney may be of service. 

In unilateral hydronephrosis causing serious symptoms, or of large size, 
von Lichtenberg’s plastic- operation or nephrectomy is advisable. Since the 
state and function of the opposite kidney can be fairly accurately ascer- 
tained by pyelography and examination of a sample of urine obtained by 
ureteral catheterisation, nephrectomy is a less serious risk than it was before 
these exact methods of diagnosis were available. Sympathectomy has been 
recommended, but it is not clear how this can produce the desired effect. 

In bilateral hydronephrosis the main indication is to remove the cause 
when possible, and to adopt every measure that may aid in preventing 
infection of the urinary tract. 


PYONEPHROSIS 

Definition. — Distension of the renal pelvis with pus, to an extent 
sufficient to cause a renal tumour. 

Etiology. — The affection is a sequela of pyelitis or hydronephrosis. 
There are two main types, namely, tuberculous and pyogenic pyonephrosis. 
The latter, which is the commoner, is most frequently due to an impacted 
calculus. 

Symptoms. — The patient is wasted, toxic and febrile. Rigors are 
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common. There is a renal tumour, which is tender on palpation, and moves 
to some extent with respiration. Pyuria is present, unless the ureter is 
completely obstructed. 

Diagnosis. — The differential diagnosis from hydronephrosis is made 
from the presence of pyuria and of local and general symptoms of bacterial 
infection. Perinephric abscess gives signs of a more diffuse swelling, usually 
with oedema and redness of the surrounding skin, and does not more with 
respiration. 

Treatment. — In bilateral cases the treatment is palliative. In uuilateral 
cases nephrectomy is indicated, if tests show that the other kidney is 
adequate. 


TUMOUES OF THE KIDNEY 

Benign Growths 

These are of relatively slight importance. 

Adenomata are the most common, occurring in the cortex or under the 
capsule. They may be single or multiple ; multiple nodules commonly occur 
in sclerotic kidneys in old age. They seldom attain any size. 

Fibromata are not uncommon as nodules, sometimes multiple, in the 
cortex or medulla. Lifomata and angiomata are rare. 

Malignant Tumours 

Dysembryomata. — These tumours are found most commonly in children 
under 3 years, and almost always under the age of 11 (Hadfield). Thoy are 
more often bilateral than carcinoma. They consist of cells remaining at 
the embryonic level and failing to differentiate in any direction (“ Bound- 
celled Sarcoma ”). There is a stroma of undifferentiated foetal connective 
tissue which resembles spindle-celled sarcoma. In some tumours some 
degree of differentiation may take place. Thus these tumours may contain 
embryonic striped muscle, primitive cartilage or nervous tissue, and primitive 
poorly-formed tubules can usually be found. They are yellow and homo- 
geneous on section. 

Adenocarcinoma op Renal Tubules. — As a result of an examination 
of the 74 specimens of tumours of the kidney in the St. Bartholomew’s 
Hospital Museum, Hadfield has come to the conclusion that renal tumoura 
previously known as Hypernephromata are in fact Adenocarcinomata. 
These tumours are single, large, well circumscribed, and often surrounded 
by a capsule of compressed kidney tissue which is destroyed by pressure 
rather than by infiltration. These tumours consist of solid anastomosing 
columns of cells. Their blood supply consists of irregularly shaped, lake-like 
sinusoids which lie between the tubules of the growth in contradistinction 
to adenomata, which are composed of well-formed tubules having well- 
defined lumina and a simple capillary circulation. Both in adenomata and 
adenocarcinomata, and especially-in the latter, the cells are infiltrated with 
a lipoid-fat-glycogen complex (“ lipoid infiltration ”), which gives these 
tumours their peculiar yellow colour. Recent and old hminorrhage is 
commonly seen. Cystic degeneration often occurs. On section there is fine 
and coarse lobulation. These tumours may spread along the renal veins 
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into the inferior vena cava, and to the pelvis of the kidney and perinephric 
tissues. 

Symptoms. — 1. Haemataria is the first symptom in more than 70 per 
cent, of the cases. It is much less frequent in children. The blood is fluid 
or clotted, and moulds of the pelvis or ureter may be passed. The haematuria 
is spontaneous, profuse and intermittent ; it is little influenced by rest, nor 
is it provoked by exertion. It may be the only evidence of a neoplasm, and 
after lasting for a week or 14 days may cease, leaving no further evidence 
of the growth until at some later date a tumonr is felt. The urine frequently 
contains albumin at intervals. 

2. Pain is uncertain. It may be a dragging feeling, or a constant ache. 
The passage of clots may give rise to renal colic ; otherwise the haematuria 
is not accompanied by pain. 

3. The presence of a tumour is a most important sign. It is felt on deep 
palpation bimanually. It is first palpable below the ribs, outside the rectus 
muscle, as a solid swelling, with rounded borders, that moves with respiration. 
It may be possible to define its upper border. As the tumour increases, it 
tends to go forward. It may fill the hollow below the twelfth rib behind, 
but does not cause a swelling in the baok. Large renal tumours cause 
asymmetry and bulging of the abdominal wall and marked displacement of 
neighbouring abdominal viscera. On the right side, the ascending colon lies 
in front, on the left the last part of the transverse colon and the upper part 
of the descending colon ; the tumour is, therefore, resonant on percussion in 
front. When the tumour is highly vascular, pulsation is felt in it, and a 
systolio bruit may be heard over it. In later stages, the tumour is liable to 
become fixed by adhesions. 

4. Progressive emaciation is generally late. It may be absent although 
the tumour is large. 

5. Metastases are sometimes the first sign of a renal neoplasm, occurring 
in the lungs, bones or brain. Secondary deposits in the para-aortic lymph 
glands may cause obstruction to the inferior vena cava, or this may result 
from pressure of the tumour itself. 

Diagnosis. — Diagnosis is made on the presence of haematuria, with a 
tumour. When haematuria occurs alone, and other causes have been excluded 
by careful clinical, bacteriological and X-ray examination, then a more 
detailed investigation of the urinary tract must be undertaken immediately. 
This entails cystoscopy, intravenous pyelography and on occasion retrograde 
pyelography. When a tumour is the only sign an exploratory laparotomy is 
advised. The tumour requires to be distinguished from splenomegaly, 
hepatomegaly and Riedel’s lobe. A renal tumour has not the definite edge 
characteristic of splenomegaly and enlargement pf the liver. Enlargement 
of the liver is not often a source of difficulty. A Riedel’s lobe is continuous 
with the liver, does not extend back into the loin, and is dull on percussion. 
Splenic tumours are recognised by the fact that they tend to occupy an 
oblique position in the abdominal wall, by the presence of a notch and of a 
sharp inner margin, free movement with respiration, and dullness to per- 
cussion. 

A differential diagnosis from retroperitoneal tumours, including those of 
the suprarenal, is not always possible, though the suprarenal growths may 
sometimes be recognised by certain characteristic features. Thus, there is 
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the medullary sarcoma type described by Hutchison, generally occurring in 
children, characterised by metastases in the skull, ecchymotic swelling of the 
eyelids, papillcedema and severe anaemia, and the “ infant Hercules ” type of 
tumour of the adrenal cortex. 

Prognosis. — The disease is almost invariably fatal. Many die within 
2 years, and the majority within 4 years, though exceptional cases of 
survival for 5 to 10 years after operation have been recorded. 

Treatment. — Surgical treatment alone holds out a prospect of cure. 
Symptomatic treatment includes the use of drugs for the relief of pain and 
the control of hrematuria. 


CYSTS OF THE KIDNEY 
Solitary Cysts 

These may occur in an otherwise normal organ. They vary in size from 
very small cysts to tumours of considerable bulk. They result from dilata- 
tion of an obstructed tubule, and they may be congenital. 


Multiple Cysts 

Multiple cysts of small size are commonly met with in sclerotic kidneys. 
They result from chronic inflammatory changes that lead to obstruction of 
the tubules with subsequent dilatation. There are also rare cases of multiple 
cysts, of large size, whose aetiology and course are little known. 


Polycystic Disease op the Kidneys 

Definition. — Polycystic kidneys appear as a massive conglomeration 
of cysts, varying in size from a pin’s head to a marble, separated by dense 
strands of fibrous tissue, in which little or no renal tissue is evident on naked- 
eye examination. 

^Etiology and Pathology. — The commonest age incidence is between 
•10 and 50 years ; they are relatively common in the decades preceding and 
following ; they may occur in infancy and childhood, and of these a large 
proportion are in still-born infants. Those occurring in infants are con- 
genital, and other congenital abnormalities may be present. The disease in 
adults is probably also congenital in origin. In this case it must be progres- 
sive, because the renal damage in the later stages is too severe to have been 
compatible with many years of active life. In this connection it is noted that 
the disease is often found in more than one member of a family and in suc- 
cessive generations. Its familial incidence, congenital origin, and association 
with cysts in other organs, especially the liver, all suggest that this disease 
belongs to the group of congenital-developmental errors. 

The organs are enlarged in size, and weigh 20 to 30 ounces each, or even 
3 to 4 lb. They have been compared to a bunch of grapes in appearance. 
The cysts project from the surface and form the mass of the organ. They 
are lined by a layer of flattened cells, and are filled with fluid. This fluid 
is clear or turbid, limpid or viscid, colourless or yellowish ; it is sometimes 
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blood-stained, giving it a red, purple or green colour. Urea baa been found 
in the fluid, which may also contain fat globules, cellular debris, cholesterol 
and triple phosphate crystals. On microscopic examination more or less 
renal parenchyma is found in the septa between the cysts ; the tubules are 
distorted, and exhibit varying degrees of atrophy, degeneration and dilata- 
tion, while the glomeruli show changes characteristic of chronic nephritis. 
The blood vessels of the kidney undergo sclerotic changes ; there is increased 
fibrous connective tissue and small cell infiltration. In some cases cysts are 
also found in the liver, ovaries, broad ligament, uterus, pancreas and spleen ; 
but they are rare in any other organ than the liver. 

Symptoms. — The affection is nearly always bilateral. When the tumours 
develop to large size in the foetus, difficulty in labour may result. In the 
adult there may be no symptoms, or any of the symptoms of chronic nephritis 
may develop and may terminate in unemia, cerebral haemorrhage or cardiac 
failure. General arterial disease, with raised blood pressure and cardiac 
hypertrophy, is commonly present ; on the other hand, the condition may 
reach an advanced stage and fatal termination without appreciable cardiac 
hypertrophy. In a third group the bilateral renal tumours are the most 
striking features, associated with general malaise, dull aching pain in the 
loins, and recurrent hsematuria. The tumours are not tender, and present 
the ordinary signs of renal tumours (q.v.). The urine is of low specific gravity, 
and commonly contains a trace of albumin ; there may be polyuria. 

Diagnosis. — A condition of chronic nephritis with large palpable kidneys 
should suggest polycystic disease. Renal neoplasms other than sarcomata 
are nearly always unilateral. The absence of fever and pyuria excludes 
bilateral pyonephrosis. 

Course. — This usually follows that of chronic nephritis. 

Treatment. — The treatment is that of chronic nephritis. Operation is 
contra-indicated, since both kidneys are nearly always equally affected. 


Other Forms of Cystic Disease 

Echinococcus cysts may occur in the kidney, and the discharge of the 
daughter cysts has produced attacks of renal colic. Cystic degeneration oj 
renal neoplasms is described elsewhere. 


MOVABLE KIDNEY 
Synonym. — Nephroptosis. 

The kidney is normally held in place by the perirenal fat, the renal vessels 
and the peritoneum stretched over it. But this does not prevent a certain 
amount of respiratory excursion, as may be seen either by X-ray examina- 
tion ox in the operating theatre. The range of movement varies between 
1 and 2 inches, and is more marked on the right than the left side. The 
term movable kidney should therefore only be applied to cases where there 
is an excessive respiratory descent, so that the upper as well as the lower 
pole can be felt, or where the kidney can be moved about by external mani- 
pulation. As the kidney slips downwards, the lower pole gradually passes 
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towards the middle line, while the organ rotates slightly, causing the hilum 
to look somewhat upwards. 

^Etiology. — Movable kidney is about seven times more common on the 
right than on the left side. The ascending colon and the hepatic flexure lie 
on the inner aspect of the right kidney, thus tending to drag it down when 
the bowel is loaded or dropped. On the left side, on the other hand, the strong 
costo-colic fold suspends the splenic flexure much more securely, while the 
descending colon lies to the outer side of the left kidney. 

The condition is much commoner in women than in men. In men the 
kidney pouches are deep, narrow and rapidly diminish in breadth from abovo 
downwards, while in women they are much shallower and broader, and 
diminis h only slightly in breadth from above downwards. This natural 
difference is accentuated in the spare long-waisted women with narrow loins, 
who are recognised as specially liable to floating kidney. The greater liability 
of women to chronic constipation further helps to induce dropping on tho 
right side. 

Pathology. — Many reasons have been given for the occurrence of movable 
kidney ; but few will stand investigation. Wasting with loss of perirenal fat, 
or loss of tone in the muscles of the abdominal wall, have beenheld responsible, 
but movable kidney is so common apart from such conditions that their 
importance is doubtful. Glenard emphasised the frequency with which 
movable kidney is associated with a general visceroptosis ; indeed it is raro 
to find a movable kidney without coloptosis. Naturally, if there is general 
visceroptosis, the kidney is its most obvious sign. It is a firm organ which 
can be readily grasped, while the other dropped viscera would elude palpation. 
As Landau says, “ Pleased with his discovery, the physician may imputo all 
subsequent symptoms to the movable kidney.” Most of these are really 
due to visceroptosis. 

A serious sequel is the occasional occurrence of hydronephrosis produced by 
torsion of the ureter during the forward rotation of the organ or by its becom- 
ing kinked over the renal vessels. If hydronephrosis occurs, a subsequent 
infection may convert it into a pyonephrosis. 

Symptoms. — There may be no symptoms at all and, if the movable 
kidnoy is only discovered in the course of routine examination, it is better 
not to tell the patient of its existence. It may be well, however, to inform 
a reliable relation, if such can be found, in order to protect oneself against 
a less discreet medical attendant subsequently revealing the fact to the 
patient. Tho commonest symptom is a constant dragging pain owing to 
traction on the renal plexus. This most frequently first declares itself 
between 25 and 35 years of age. A zone of hypermsthesia corresponding to 
the distribution of the tenth thoracic segment may also be present. More 
serious symptoms directly due to movable kidney are DietFs crises ; but these 
arc not common. The attacks are characterised by intense pain radiating 
down the ureter and through the back, shivering, nausea, vomiting, fever 
and collapse. The urine is scanty, and may contain blood. Sometimes 
the pelvis of tho kidney may become distended, giving rise to an obvious 
increase in the size of the organ. This may pass off later, with abundant 
discharge of urine, showing that the crises are due to kinking and con- 
sequent partial obstruction of the ureter. If repeated, they may lead to 
hydronephrosis. 
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The other symptoms which have been attributed to floating kidney are 
really due to the associated visceroptosis ($[.«.). But there is no reason to 
attribute far-reaching nervous consequences to movable kidney, yet, for some 
enthusiasts, hysteria in women, hypochondriasis in men, and even insanity, 
are common outcomes. There is little doubt that far too much stress has 
been laid upon this condition as a cause of manifold complaints. 

To detect a movable kidney on the right side, the left hand should be 
placed under the loin while the patient is recumbent, though some authorities 
prefer a semi-recumbent posture. The patient should then be told to take 
a deep breath while the right hand is placed just under the edge of the liver 
in the nipple line. The kidney may then be felt to slip between the fingers. 
Usually, this does not cause the patient a definite pain, but a dull, sickening 
sensation. In the more advanced degree of the condition, the organ may be 
felt far from its normal position, even to the left of the middle line or nearly 
down to Poupart’s ligament. In examining on the left side, the observer 
should stand on the patient’s left, placing his right hand behind the loin and 
palpating in front with his left. 

A movable kidney usually feels larger than the normal excised organ. 
This is because of the surrounding investments through which it is felt. 

Diagnosis. — Usually this is obvious, as the shape and mobility of the 
organ are so characteristic. Occasionally, a Biedel’s lobe has been taken for 
movable kidney; but the continuity of the former with the liver should 
prevent this mistake being made. In the same way, a distended gall-bladder 
is continuous with the liver, and cannot be separated from it. Moreover, it is 
not nearly so movable, and curves characteristically towards the umbilicus. 
Carcinoma of the pylorus has offered difficulties in some cases ; examination 
of the stools for occult blood, a test-meal and X-ray examination would clear 
up the diagnosis. Scybala near the flexures of the colon may be mistaken 
for floating kidney ; but their indefinite shape and inelasticity generally 
help to distinguish them. Their disappearance after a series of enemata 
would settle the question. In one case a mesenteric cyst appeared closely 
to resemble a floating kidney. 

Prognosis. — Apart from the development of hydronephrosis, movable 
kidney does not tend to shorten life in any way. It is doubtful whether a 
kidney once prolapsed can ever maintain the normal position unaided. 

Treatment. — Some cases call for no local treatment, though the associated 
visceroptosis and neurasthenia will require attention. If pain is felt, the 
adoption, for a short time, of the knee-elbow position will help to replace 
the kidney and relieve the tension on the renal plexus. If pain is at all 
frequent, some form of abdominal support, such as a specially designed corset, 
should be worn. Hurst has urged that the support should be designed to 
increase the general intra-abdominal pressure, and not to replace any one 
viscus. We are convinced that this is sound and that, in many cases, a 
“ kidney belt ” is worse than useless, while the addition of ingeniously placed 
pads only increases the discomfort. Whatever the form of the support, it 
need only be worn while the patient is in the erect posture, and it is best fitted 
while she is recumbent, preferably with the pelvis raised on a pillow so as to 
aid the replacement of the kidney. Often, when a support of this kind has 
been worn for a year or two, it is possible to give it up without recurrence of 
symptoms. Breathing exercises to develop the expansion of the lower thorax, 
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with exercises to improve the tone of the abdominal wall have in many 
proved more efficacious than a passive support. Operation should not be 
advised except for recurrent Dietl’s crises or when there is evidence of hydro- 
nephrosis, when nephropexy may be done. But even this may not be suc- 
cessful, and ultimately nephrectomy may be required for the hydronephrosis. 

Treatment of Dietl's crises . — The patient must be put to bed and hot 
fomentations or antiphlogistine applied to the affected side. A hypodermic 
injection of a quarter to one-third of a grain of morphine may be required if 
the pain is severe. Usually this is sufficient but, should the attack last more 
than a few hours, an attempt must be made, under an anaesthetic, to rectify 
the position of the kidney by manipulation. Naturally, conditions are un- 
favourable for nephropexy during or immediately after a crisis, because of the 
congested state of the organ. 

W. Langdon-Brown. 

Geoffrey Evans. 



SECTION XVI 


DISEASES OF THE JOINTS 
AND INFLAMMATORY DISEASES OF THE 
FIBROUS TISSUES AND MUSCLES 

ARTHRITIS 

The diagnosis of “ arthritis ” should be reserved for cases in which there 
are intrinsic pathological changes in a joint. 

The clinical conception of chronic arthritis is much simplified by modem 
classification, which divides it into two clear-cut clinical types, each of which 
presents distinctive features. These are the rheumatoid arthritic type and 
the osteo-arthritic type. The features of the rheumatoid and osteo-arthritic 
types of arthritis will be found under their respective headings below, and 
since the criteria of these types are clinical, this terminology can be correctly 
employed in those cases in which the aetiology remains obscure. 

The most basic difference between these two types is that rheumatoid 
arthritis is a general disease in which the most obvious local effects fall upon 
the locomotor system ; while osteo-arthritis is a degenerative type of change, 
which, without affecting the patient’s general health, for various reasons 
becomes localised in certain joints. 

There arc, in addition, certain cases which are referred to as “ Mixed,” 
in which the degenerative lesions of osteo-arthritis become superimposed 
upon those of an inflammatory arthritis of the rheumatoid type. 

1. RHEUMATOID ARTHRITIS 

Synonyms. — Atrophic Arthritis ; Polyarthritis. 

Rheumatoid arthritis has generally been described as being of two types, 
namely, the “ classical ” or idiopathic type, of which the causation is un- 
known ; and the infective type, in which a discoverable infective agent is 
causative. It was the opinion of the committee appointed by the Royal 
College of Physicians (1934) that the term “ rheumatoid arthritis ” is best 
reserved for the first type, and “ infective arthritis ” for the second. It is, 
however, often difficult to distinguish between the two types on purely 
clinical grounds, and the distinction should therefore depend on the patho- 
logical findings. Either type may, however, be correctly referred to as the 
“ rheumatoid type ” of arthritis. 

Rheumatoid arthritis is a general progressive disease affecting principally 
the joints, which are swollen and painful. If unchecked great destruction 
and deformity results. 

^Etiology. — The malady is said to occur at least five times as frequently 
among females. The type of patient most commonly affected by the classical 
form of the disease is a young woman between 20-40 years of age. The 
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affection seldom commences after the menopause. Predisposing factors 
exist in many cases and include malnutrition and emotional shock. Focal 
infection may be present, but this is not to be regarded as the main causative 
factor. 

Pathology. — The pathological processes are inflammatory in nature. 
The soft tissues and the white fibrous structures around the joints are the 
first to be affected. The inflammation then spreads to the capsule and 
synovium, and granulation tissue forms in the angle made by the articular 
cartilage with the synovium. The latter then gradually extends inwards 
as a ring of “ pannus,” covering and eventually replacing the articular 
cartilage. As this happens on both articular surfaces the tendency is for 
them to adhere, especially if the joint is immobilised, and so fibrous ankylosis 
occurs, which in some cases progresses to a bony ankylosis. 

There are atrophic changes affecting the skin, subcutaneous tissues, 
muscles, ligaments, joints and bone's. This latter condition of generalised 
osteoporosis shows as the first X-ray evidence of the disease. The peri- 
articular swelling can also be seen in outline, but actual joint destruction does 
not occur until Considerably later. Some degree of patchy recalcification 
may be observed when the progress of the disease is checked. Osteophytes 
are never found in rheumatoid arthritis, but in late cases very considerable 
disorganisation of the joints take place, and in these areas the bone some- 
times gives the appearance of having been dissolved away. 

The chief pathological change id the blood 1 is an increase in the sedimenta- 
tion rate of the red blood cells. This is an important index of activity, and 
the response of a patient to treatment over a considerable period can be 
estimated with some accuracy by means df this together with clinical observa- 
tion. A secondary anaemia is usually present in the pre-arthritic phase. 
The glucose tolerance of the patient is generally found to be reduced in the 
active stages of the disease. 

Symptoms. — Them is in most cases a prodromal period, during which 
the patient loses a considerable amount of weight ; and fatigue, both mental 
and physical, is a marked feature in nearly all cases. There may be other 
symptoms, such as paraesthesia, Raynaud-like phenomena, irregular men- 
struation, tachycardia, sweating, and a secondary anaemia. Certain pioneer 
symptoms ate not uncommon and it is of the utmost importance to recognise 
these ; amongst them is pain and tenderness of the heads of the metacarpal 
bones, and especially of the second (Morton’s disease). 

The onset of the arthritic phase is often announced by a swelling of the 
proximal interphalangeal joints of the second and third fingers of both hands. 
It is usually insidious, but is acute in about 10 per cent, of cases. In the case 
of the foriher, it is not unco mm on for the disease to be marked by long periods 
of low and intermittent fever. The thyroid gland is also sometimes enlarged, 
and fibrositic pains may be complained of. 

Wasting of the small muscles of the hands is generally the next event, 
while the 'uncompensated pull of the interossei muscles, which appear to be 
affected a little later in the disease, tends, in combination with trauma, to 
drag the fingers into the typical position of ulnar flexion, in which they 
often become ultimately fixed. The affection then spreads centripctally 
towards the trunk, involving in turn the wrists (which often become the 
seat of ankylosis), ankles, elbows, knees, shoulders, hips and jaw. The 
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bilateral and symmetrical way in wbieh tbe joints tend to be affected is a 
striking feature of tbe disease. In some cases tbe spine itself in due course 
becomes affected. (See p. 1378.) 

Whenever a joint becomes involved it will be noticed that the muscles 
which control it, particularly the extensors, waste rapidly, giving rise to 
the varying flexion deformities seen in the later stages. These may be 
perpetuated by a fibrous ankylosis of the affected joints, and contraction 
of the joint capsule. Bony ankylosis may follow this stage, and when it 
does so it generally occurs in the wrists and the bones of the carpus in the 
first place. 

In certain cases enlargement of the lymphatic glands occurs, and even 
the spleen may become palpable. In those cases in which, in addition, 
leucopenia is present the condition is known as Felty’s syndrome. Sufferers 
with rheumatoid arthritis generally experience considerable pain which 
interferes with their sleep, and this adds progressively to the severity of the 
condition. 

Symptoms often clear up if pregnancy occurs during the course of the 
disease, but in most cases they return with renewed vigour after parturition. 
Periodical remissions are a well-known occasional feature of the disease ; 
they may last for weeks or even months. 

Prognosis. — Under a properly planned and supervised programme, about 
20 per cent, of patients prove amenable to treatment, a further 50 per cent, 
show considerable improvement, and an additional 20 per cent, are improved 
to some extent ; leaving 5-10 per cent, of cases which appear to be entirely 
resistant to treatment of all kinds. With modem methods of splintage, 
gross deformity should very seldom occur, even when ankylosis takes place. 
It should be remembered, however, that in many cases treatment of some sort 
is required for months or even years, and that relapse may occur after apparent 
cure. If the disease is not checked, the end-result is complete and paipful 
crippling. - This sometimes takes place within a very short period, particularly 
when the patient is young. Cases which occur later in life tend on the whole 
to be less progressive in their course. 

Treatment. — As yet there is no specifio form of therapy. It is by a 
careful and intelligent selection and combination of methods suited to the 
individual patient that such success as is possible will be achieved. 

Diet . — This should be rioh in vitamins, especially B and C, and should 
be of the high caloric type, except in the cases in which the patient is over- 
weight. Vitamins B and 0 should be added as such, and to an intensive 
dosage. When the sufferer is much underweight and does not return to 
normal by dietetic means alone, a small dose of insulin (5-10 units) may be 
administered 15 to 20 minutes before two meals in the day, the allowance of 
carbohydrates being adjusted accordingly. 

Physical Therapy . — In the acute phase these are of necessity reduced to 
sedative applications and gentle movements. These may be supplemented by 
progressively graded ultra-violet rays, which stimulate the skm, and so to 
some extent the patient’s powers of resistance. Later, massage, heat and 
supervised voluntary movements help to relax the muscle spaBm, which is 
often in itself a cause of pain and tends to increase the ultimate deformity. 

Drug Therapy . — On general principles the patient needs iron for an©mia, 
laxatives for constipation, and analgesics — especially aspirin, phenacetin, and, 
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when necessary, in addition Dover’s powder (gr. 10-15), or codeine phosphate 
(gr. £-4) — for pain and sleeplessness. A time-honoured remedy is guaiacol 
carbonate, which may be given with aspirin, thus : Guaiacol carb. grs. 8, 
aspirin, grs. 4, in cachet form, three times daily after food. Arsenic may be 
combined with nux vomica and taken before meals. Cod-liver oil also has 
value and, if preferred, may be combined with malt extract. The combination 
may be given in full doses of one ounce two or three times daily if such can be 
tolerated. Thyroid is useful in cases occurring about the menopause. Iodine 
is useful in some cases. 

Injections of gold salts have recently been found helpful in many cases, 
especially when the onset is fairly recent and the blood sedimentation is high. 
This method of treatment is contra-indicated in the presence of renal or 
hepatic damage, diabetes mellitus, eczema, severe anosmia, colitis, pregnancy, 
haemophilia, or purpura. With regard to other cases, the dangers of reaction, 
complications' and mortality should be taken into consideration. There 
should be a complete blood count, blood sedimentation test, and an examina- 
tion of the urine for albumin. The chief toxic effects are purpura, rashes, 
boils, exfoliative dermatitis, gastro-enteritis and colitis, nephritis, jaundice, 
aplastic anaemia and stomatitis. There is a mortality of about 1 per cent, 
attendant upon this form of therapy. The patient should not be allowed to 
expose herself to strong sunshine or ultra-violet light during the treatment for 
fear of pigmentation. 

It is well not to administer gold near the period of the menses, as skin 
eruptions are more liable to occur then. There are several preparations 
of gold salts on the market. It is wise always to employ those which are 
administered intramuscularly. Whether they are suspended in an oily or 
in an aqueous solution appears to be immaterial. The initial dose should 
be 0*01 gm., and subsequent dose3 may be 0-05 and 0-1. This latter dose 
should not be exceeded, nor should the injections generally be given more 
frequently than once weekly. The total amount in a complete course should 
in most cases be limited to 1-1*5 gm. An interval of at least six weeks should 
then elapse before u further course is commenced. The dosage should be 
adjusted according to the patient’s condition and response to previous 
injections. Patients of very light weight require smaller initial doses and 
more careful subsequent grading. The complete blood count, blood sedi- 
mentation rate test, and urine examination for albumin should be repeated 
at regular intervals during the treatment. Care should be exercised in 
watching for the first signs of reaction, or any toxic symptoms. In the first 
instance, no further injections should be given until 48 hours after the reaction 
has entirely subsided. In the second, the injections should be stopped 
immediately, and not resumed, if at all, until the patient has been free from 
the symptoms for two to three weeks. If complications appear treatment 13 
palliative, while if the skin is involved also, calamine lotion, with 1 per cent, 
phenol, should be applied, and a mixture containing bromide and phenobar- 
bitone (gr. \) should be administered thrice daily until the complication has 
disappeared. Patients with jaundice should be put to bed and treated as if 
suffering with hepatitis. For the other complications 10 c.c. of a freshly 
prepared 20 per cent, solution of sodium thiosulphate should be given intra- 
venously every day, and 10 c.c. of 10 per cent, calcium gluconate may be 
administered intramuscularly at the same time. 
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Vaccine Treatment . — In infective arthritis a course of vaccine injections 
is a rational form of therapy. In certain cases it is successful in reducing 
the activity of the disease. But it should, however, not be expected to 
take the place of the simple orthopaedic and other measures necessary to 
prevent contracture of the joints. When the patient is suffering from 
idiopathic rheumatoid arthritis the results of vaccine therapy are less certain. 
But it is often worth a trial, either previous to the employment of gold 
therapy or in the interval between the courses. In cases in which gold is 
contra-indicated or is not well tolerated, it may be the method of choice, 
except in those who are febrile and much exhausted, when the powers of 
reaction are very low and harm may result. The right dose is the lowest 
which is found to provoke a favourable reaction, and not the highest which 
can be tolerated, as is believed by some. 

Protein shock may be given in the form of intravenous T.A.B. vaccine 
injections. This is a non-specific procedure designed to raise the patient’s 
temperature temporarily in the hope of benefiting him subsequently. Such 
treatment should never be undertaken when the patient is in an active 
phase of the disease. Once improvement has started, however, it may "be 
justifiable to endeavour to speed its tempo by this means. Three to five 
injections should be administered, the dose varying according to the age 
and weight of the patient. At least 24 hours of normal temperature should 
be allowed between the injections, which should not in any case be given 
more frequently than twice weekly. 

Finally, certain considerations regarding focal sepsis : It is a safe rule in 
such a disease such as rheumatoid arthritis, in which the exact aetiology is 
often obscure, that “ whatever is found wrong — put it right ! ” This should 
extend to the discovery of foci of infection. It is, however, unwise to embark 
upon operative procedures while the patient is in a condition of debility, 
or while the disease is running an acute febrile course, with marked joint 
pain and swelling. In such patients an endeavour should previously be 
made to build up the general health. If after 4r-8 weeks no improvement 
has occurred and the focuB is still believed to be of importance, cautious 
measures for its removal may be initiated. The patient should in such cases 
be warned that it is unlikely that the removal of such a focus will cure the 
arthritis, but that his general health, and the powers of active resistance 
will be stimulated thereby. The foci of infection which are of particular 
importance and should always be investigated are situated in the tonsils, 
the nasal sinuses, and the teeth ; but the colon, appendix, gaff-bladder, 
cervix, tubes, prostate and bladder should also be investigated. If more 
than one focus of infection is found the one most apparently active should be 
treated first. In cases in which the sinuses and the tonsils both require 
surgical attention it is important to allow a period of several weeks to elapse 
between any two operations. 

2. SPECIFIC INFECTIVE ARTHRITIS 
Gonococcal Abthbitis 

From 1 to 5 per cent, of those infected with gonorrhoea develop gono- 
coccal arthritis. The disease is also found in babies, whose infection occurs 
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at birth. In view of the fact that infection due to this cause frequently ends 
in crippling and bony ankylosis of the affected joints, it i3 important to make 
the diagnosis at the earliest possible stage. If this is done the prognosis 
is good. 

The clinical appearance and course of gonococcal arthritis is similar to 
that of rheumatoid arthritis when the onset of this disease is acute. A 
differential diagnosis may be made from the following points : (1) A recent 
history of gonococcal infection or urethritis. Unless specifically questioned, 
patients often omit to mention this. (2) The onset of joint symptoms within 
three weeks of such an infection. (3) There is a predominance of 3 : 1 in males, 
unlike true rheumatoid arthritis. As in the latter disease, however, the 
malady is usually a polyarthritis from the onset. (4) The knees, wrists and 
ankles are generally involved in a virulent attack. A painful teno-synovitu 
around the wrists and ankles is a common forerunner of actual arthritis. 
(5) Conjunctivitis and irido-cyclitis is not uncommonly' associated with 
gonococcal arthritis. 

The complement fixation test of the blood is found to be positive in about 
80 per cent, of cases after the first month, and gonococci may in many cases 
be grown by special methods from samples of the joint fluid, affording an 
immediate confirmation of the diagnosis. 

The main points in treatment are (1) that of the primary focus ; (2) tho 
sulphanilamide group of drugs. Artificial fever therapy (hyperpyrexia) u 
considered by some observers to be “ specific ” for gonorrhoeal polyarthritis. 

In chronic stages cases should be treated on the same lines as rheumatoid 
arthritis, except that gold salts are contra-indicated. (See also p. 24). 

Pneumococcal Arthritis 

A polyarthritis clinically of the rheumatoid type is a rare sequel of lobar 
pneumonia. It affects children more commonly than adults. An arthritis 
affecting one or more of the larger joints is somewhat commoner. These 
conditions generally occur subsequent to the stage of pneumonic resolution. 
Primary pneumococcal arthritis of either type is uncommon. 

Pathology. — The joint fluid is in most cases purulent, and pneumococci 
can be found in it except in cases which have received sulphapyridine in 
full doses. 

Prognosis. — If the patient survives the pulmonary infection his resist- 
ance to the organism is good, and joint function is in most cases preserved 
provided erosion of the cartilage has not taken place. 

Treatment. — Joints affected in this way should be aspirated early and 
irrigated with isotonic saline solution, although drainage is not advisable. 
They should be immobilised in light plaster splints, which should be removed 
daily to permit of gentle movement. Sulphapyridine should be given in tho 
usual dosage as for an acute infection. 

Acute Suppurative Arthritis 

This is often polyarticular in its distribution, and may be mistaken at 
first for acute rheumatic fever or rheumatoid arthritis. It occurs more often 
in children than in adults. 
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Aetiology. — The condition may be a blood-borne infection (metastatic), 
or may arise as an extension from neighbouring areas of osteomyelitis, or 
other infection. The former is the more common and may be secondary 
to a focus of infection in the middle ear, throat, sinuses or prostate. It 
may also follow the acute specific fevers, particularly scarlet fever and 
septic tonsillitis. It has also been reported as following meningitis, septic 
endocarditis, infected varicosities and burns, pyelitis and furunculosis. An 
arthritis following typhoid fever is not generally suppurative, but may 
become so. 

The organisms which are chiefly responsible are the haemolytic strepto- 
coccus, the staphylococcus, the pneumococcus, the gonococcus and, after 
typhoid, B. typhosus. 

Symptoms. — These include an acute onset of chills and sweats, pyrexia, 
local pain and tenderness in the joints, with redness, swelling and limitation 
of movement. There is in most cases a high degree of polymorphonuclear 
leucocytosis. 

Course. — The joint fluid rapidly becomes purulent and extensive damage 
to the joints occurs if treatment is not instituted rapidly. Badly damaged 
joints generally ankylose ultimately. The mortality amongst such cases is 
in the neighbourhood of 20 per cent. 

Treatment. — This should be directed towards the primary source of 
the infection as well as the affected joints. If the organism is known to be a 
streptococcus, pneumococcus, gonococcus or meningococcus, drugs of the 
sulphonamide group are of value. In cases of staphylococcal arthritis the 
drug of choice is sulphathiazole. 

Immediate aspiration of the affected joints is essential, both for diagnosis 
and therapeutically, and lavage with normal saline should be undertaken. In 
some cases it is necessary to open the joint for this purpose. Blood transfusion 
is valuable in these cases. Orthopaedic care is required if ankylosis appears 
probable. 


Tuberculous Arthritis 

Tuberculous arthritis usually occurs in young patients, and is an infection 
from a primary tuberculous focus elsewhere in the body. The possibility 
of an arthritis in a young subject being tuberculous should always be borne 
in mind, and an X-ray examination is of great value in differentiating this 
type from other varieties. The subject is dealt with fully in surgical books, 
to which the reader is referred. 

Dysenteric Arthritis 

A polyarthritis of the rheumatoid type follows bacillary dysentery in 
about 3 per cent, of cases, at an interval varying from three weeks to several 
months after the cessation of acute symptoms. It may also occur in the 
course of a chronic ulcerative colitis. In some cases the process .only affects 
one joint, but in either event the process commences as an inflammation 
of the periarticular tissues and progressively invades the joint surfaces. 
Suppuration is rare. During the recent campaign in Egypt (1942-3) it was 
often associated with conjunctivitis and urethritis (n.v.). 
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Treatment should be directed to the dysenteric condition, and should be 
palliative so far as the joints are concerned. 

Undulant Fevep. or Brucelliasis 

A mild polyarthritis due to the organism of this disease is probably more 
frequent than is usually believed. It is generally associated with myalgia, 
and sometimes with intermittent hydrarthrosis. The onset may be acute 
or chronic, and the clinical picture may closely resemble a subacute attack of 
rheumatoid arthritis. The pain is not seldom very acute. 

The general symptoms are indefinite and multiple, and include malaise, 
long-continued low-grade pyrexia, which “ undulates,” loss of weight, 
sweating and depression. The blood may show a secondary ancemia and a 
leucopenia. The agglutination tests are usually positive if the disease is of 
some weeks’ duration. 


Dengue 

This disease gives rise to a very acute form of peri-arthritis. Intense 
pain and sometimes swelling occur in the tendons and muscles around the 
joints. These usually disappear when the fever subsides, but in the stage of 
convalescence may recur and last for weeks or months. The condition should 
be differentiated from rheumatic fever, from which it differs in being epidemic 
and in not responding to salicylates. 

Meningococcal Arthritis 

This is not uncommon in the second week of cerebro-spinal fever, and 
may be polyarticular or monarticular. It resembles gonococcal arthritis 
closely, except that it is generally less severe. There is also a sporadic form- 
chronic meningococcal septicaemia — which occurs in the absence of meningitis. 
The diagnosis in these cases rests upon the presence of intermittent fever, 
a rash, which may be purpuric, and sometimes simulates E. nodosum, and a 
positive blood culture. The fluid from the joints affected may contain the 
organism. The patients often seem surprisingly well, and complain of little 
except joint pains. Both these types respond well and rapidly to sulpha- 
pyridine or sulphathiazole therapy. 

3. OSTEO-ARTHRITIS 

Synonyms. — Hypertrophic Arthritis ; Arthritis Deformans ; Morbus 
Coxae Senilis (of hip). 

Osteo-arthritis is a degenerative condition which affects the articular 
cartilages and weight-bearing surfaces of the (in most cases) larger joints. 

^Etiology. — The known factors include trauma, certain disorders of 
metabolism, and nervous diseases, e.g. Charcot’s joint. Senility is also a 
cause, as prolonged toxmmia may occasionally be. There is, however, no 
evidence that focal sepsis is primarily concerned in the mtiology of this 
type of arthritis. 

The malady tends to occur principally in men over middle life who have 
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led a strenuous life; in 'women it mainly affects the knees and is often 
secondary to the proliferative synovitis which is often a distressing feature 
of the menopause. 

Pathology. — The changes which occur in the joints affect primarily the 
articular cartilage, which in the early stages shows grooving and “ fibrillation,” 
starting at the points where the pressure of the opposing surfaces is greatest. 
Later, the cartilage may actually wear through at these points, and the two 
bony surfaces come into contact. When this happens, the constant rubbing 
of bone on bone gradually polishes and “ eburnates " these areas. At the 
same time a gradually progressive enlargement of the articular surfaces 
occurs which culminates in the production of “ lipping ” and of bony out- 
growths from the joint margins called osteophytes. These excrescences may, 
in well established cases, be easily palpable at the joint margins, and are the 
typical lesions of osteo-arthritis. No constant changes are found in the 
synovium. 

Symptoms. — The onset of the disease is insidious. The first symptom 
to be complained of is usually stiffness, often accompanied by pain after 
exertion. The site is generally one or more of the larger joints ; or it may be 
any joint which is subjected to particular stresses as the result of the patient's 
occupation or sport. In the course of time considerable wasting of the 
muscles controlling the affected joints supervenes. The joints therefore tend 
to become unstable and so liable to further trauma. The coarse grating which 
can be elicited in joints affected with the disease is due to an accompanying 
teno-synovitis, and is no measure of the actual damage to the joints themselves 
When extrinsic joint changes have occurred, the patient usually experiences 
considerable pain, particularly on bearing weight. The movements of the 
joint also become much limited on account of spasm of the surrounding 
muscles, which may in itself be a cause of pain. There is generally not much 
effusion present. Occasionally new bone formation may limit the move- 
ments of the joint, although this is not very common. Small rounded bony 
swellings on the terminal phalanges of the fingers and thumbs, termed 
Heberden’s nodes, not infrequently develop during the course of the disease. 
These may be the cause of considerable pain in their early stages, but, on the 
other hand, they may be quite painless. 

The examination of a hip joint affected with early osteo-arthritis reveals 
some limitation and pain on rotation and often also of abduction of the joint, 
some time before the movements of flexion and extension are appreciably 
interfered with. In addition, it may be found that such a patient when 
standing, in order to avoid pain, does not support his weight equally on both 
hips. Some wasting of the gluteus muscle on the affected side is also evident 
fairly early. In advanced cases actual shortening of the affected limb occurs 
either the result of absorption of the femoral head or from its dislocation 
upwards. Pain complained of in the knee may in reality be referred from 
a diseased hip ; in such cases, if a full examination of the patient is omitted, 
treatment may be directed to the wrong joint. “ Sciatica ” is often found 
to be the result of oseto-arthritis of the hip, or of the lumbar spine, and is 
sometimes the initial symptom. 

Osteo-arthritic changes in the lumbar spine are frequently present without 
giving rise to symptoms. Such changes are often discovered radiologically in 
the course of an examination for another purpose. This sometimes gives rise to 
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difficulty in compensation cases when existing symptoms may be attributed 
to this cause post hoc. The sacro-iliao joints are in the same way frequently 
reported as being the seat of osteo-arthritis. In many cases, however, there 
is an absence of symptoms and so no treatment is required, unless low 
backache or sciatica supervenes. 

The osteo-arthritio joint does not ankylose, but may become locked as 
the result of excessive osteophyte formation. In other cases it becomes 
unstable, owing to continued use in the presence of insufficient muscular 
support, due to muscular wasting ; in these cases the joint surfaces may 
ultimately become very disorganised. 

When a weight-bearing jomt is affected, the patient suffers great pain on 
standing, and a certain amount of absorption of articular bone may occur, 
resulting in some shortening of the limb. 

In some cases the articular cartilage may become fragmented, or osteo- 
phytes may break off into the joint cavity. In both these circumstances 
they form loose bodies which give rise to all the symptoms usual in that 
condition, in addition to those of the arthritis. 

The general health is not affected, unless the result of unaccustomed 
inactivity necessitated by the affection or of pain. 

Diagnosis. — Unless the observer be a slave to names it must be allowed 
that it is not always easy to call a case one of rheumatoid arthritis or of 
osteo-arthritis. But, speaking generally, the distinction is a true ono and it is 
important to make it whenever possible. Osteo-arthritis is a degenerative 
condition affecting one or two joints, usually the larger ones. There is gener- 
ally a history of trauma in the past, or of continued trauma of a minor nature, 
such as some occupational or sporting stress or strain ; or a postural defect ; 
or in some cases a sudden increase of weight, with resultant strain on the 
ankles, knees, or hips, as may occur at the menopause. Apart from the 
menopausal group of cases, the patient is more often a male, and his general 
health is not directly affected by the disease. Again, the pain is generally 
relieved by rest. 

Bheumatoid arthritis, on the other hand, is a general disease, the joint 
changes being a conspicuous part of it. These changes are inflammatory in 
nature, and trauma i3 not a marked feature. The onset is in the smaller 
joints, many of which are generally affected, symmetrically and bilaterally. 
The patient is most often a woman, and there are, as suggested, indication! 
of general ill-health and loss of weight, which often precede the joint mani- 
festations. 

The radiographic appearance of a joint affected with ostoo-axthritis is 
generally typical. The bone density is unaffected, but the joint apace is 
narrowed to a degree which depends upon the amount of erosion occurring 
in the cartilage. Osteophytes are seen at the joint margins, and there is 
frequently also a deposition of calcium in the attached ends of certain tendons, 
such as those of the patella and ligaments, e.g. the cruciates, which result in 
an appearance of “ spiking.”' This is sometimes found independently of 
the existence of osteo-arthritis. In osteo-arthritis of the hip considerable 
deformity, both of the head of the femur aud of the acetabulum, may be 
seen, and, in addition, small degenerative cystic areas adjacent to the joint 
are not infrequently noticed. The X-ray findings are often not definitely 
related to the degree of pain in the particular case ; this may be severo with 
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very little X-ray deviation from the normal, whereas the grossest X-ray 
changes are sometimes compatible with little pain. 

The blood sedimentation rate and the glucose tolerance are normal. 

Differential Diagnosis. — Conditions whioh are liable to be confused 
with osteo-arthritis are Paget’s disease, osteochrondrosis dessicans, and 
occasionally neoplastio growths of the articular ends of bones. 

Prognosis. — If not treated the course of osteo-arthritis is progressive 
and generally ends in disablement. Much, however, can be done in the 
early stage to prevent this, by relieving the affected joint of all possible 
strain, and by support and correct treatment. The outlook is perhaps best 
iu that form known as “ menopausal arthritis,” provided full and adequate 
measures are taken before the malady becomes established. Remissions are 
common, as in the rheumatoid type of arthritis, and even quiescence over a 
long period. 

Treatment. — As there is usually an absence of general symptoms, there 
is no indication for general treatment other than seeing that the patients 
receive an adequate supply of vitamins and that definite periods of rest are 
secured. If the patient is obese, a diet low in fats and carbohydrates should 
be insisted upon if success from other measures is to be achieved. The 
caloric value should not exceed 1600 calories, and fluids should not be taken 
at the same time as food. The patients should be reassured that they will 
not become extensively and hopelessly crippled, as may occur in rheumatoid 
arthritis. 

It is the experience of most observers that little benefit is to be anticipated 
as the direct result of removing foci of infection. If, however, these are found - 
they should be dealt with on their merits. If varicose veins axe present, as 
is often the case when the malady is situated in the knees, treatment directed 
towards these may result in some improvement in the joints. 

The drugs chiefly valuable in this condition are those of the analgesic 
group, such as aspirin, phenacetin and codeine. They should not be pre- 
scribed as a routine and should only be used when pain is severe. The iodides 
are also employed on general principles, and appear to be of value in some 
cases, as are Bulphur (by mouth) and guaiacum. Gold salts are not indicated 
in this type of arthritis. 

In caBes which arise about the time of the menopause small doses of 
thyroid axe often of value, but should be combined with the other measures 
outlined, particularly those for reduction in weight, muscular re-education 
and joint support by means of elastoplast. 

Physiotherapy of some sort is essential in treatment of osteo-arthritis. 
The desiderata are : heat, to stimulate the failing circulation locally and 
to relieve muscle spasm and consequently pain ; massage, to maintain and 
stimulate the nutrition and drainage of the skin and underlying tissues ; 
and movement, in order to maintain the mobility of the joint, to prevent 
or repair muBole wasting, and discourage the formation of adhesions. "When 
dealing with the extremities, paraffin wax applied at a high temperature is 
also useful as a meaus of applying heat. 

Movement should, if possible, be active, i.e. special exercises, or if this 
is not feasible at the outset, electrical stimulation bv means of the surging 
faradio current, or hydrotherapy, if available, may ne substituted. Move- 
ment of the affected joint should, however, as far as possible be disassociated 
44 
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from weight-bearing through the affected joint, in order to allow of repair 
in the cartilage. * 

The question of posture, or *' body mechanics," is an important and 
neglected aspect in many cases of osteo-arthritis. For instance, pronated 
feet may cause strain and, later, arthritis in both knees and lumbar spine; 
as may a pendulous abdomen. Proper postural exercises should be taught] 
and the patient should continue with these until the correct posture is main- 
tained reflexly. 

When, after a period of rest, the patient begins to put weight on to 
the affected joint again, the latter should always be adequately supported. 
For this purpose a crepe bandage, or elastoplast, is of great value. In 
some cases special appliances, such as the Howard Marsh splint for the 
knees, or a back support when the spine is affected, may be needed for a 
period in order to protect the joint. For the feet proper arch supports may 
be necessary, while in cases of severe arthritis of the hip or knee, when 
weight-bearing continues to give great pain, some form of walking caliper, 
whereby the weight of the body is “ by-passed ” from the ischium down to 
the heel of the shoe by a light metal rod, is indicated. 

In very advanced cases operative procedures will sometimes prove 
necessary. Chief amongst these are synovectomy in those cases in which 
Boft tissue proliferation is not responsive to other treatment. When in the 
hip-joint a small degree of painful movement i3 all that remains possible of 
achievement, arthrodesis, either by open operation or by means of the 
Smith-Petersen pin, i3 often the best method of treatment. Multiple bone 
puncture has recently been advocated (empirically), but no controlled series 
of the effects of this has yet appeared. 

Recently X-ray treatment has been considerably employed as an empirical 
analgesic procedure in painful cases. The effects are very variable but on 
the whole appear to be more successful when it is the superficially placed 
joints which are to be treated. 

Finally, the question of climate should be considered. If the economic 
status of the patient will allow him to live in a warm and dry climate, this 
will in most cases prove to be very beneficial. 


4. HYPERTROPHIC PULMONARY OSTEO-ARTHROPATHY (see p. 1391) 
6. ARTHRITIS DUE TO GOUT (see pp. 460, 461) 

6. SPONDYLITIS 

Spondylitis is arthritis of the spine. Most cases fall into one of three 
types : (1) the ankylosing type — spondylitis ankylopoietica ; (2) rheumatoid 
arthritis, in which the spine is involved as a secondary spondylitis; and 
(3) osteo-arthritis of the spine. 

1. Ankylosing Type op Spondylitis 

Synonyms. — Ankylosing Spondylitis; Spondylitis Ankylopoietica; 
Atrophic typo of Spondylitis ; Spondylose Rhizomdlique ; Von Bechterew 
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Disease ; Marie-Stiwnpell Disease. It is now realised that all these terms 
apply to the rheumatoid type of spondylitis or sub-varieties of this. 

iEtiology. — As the condition is a form of rheumatoid arthritis with a 
special localisation to the spine, the predisposing and exciting factors are 
the same as in that disease {q.v.). The age of onset is also similar, occurring 
chiefly in the young. The malady differs, however, in chiefly affecting males. 
It is considerably less common than the classical form of rheumatoid 
arthritis. 

Pathology. — The only true joints in the spinal column are those which 
permit of movement between the intervertebral articular facets and the 
costo-vertebral joints. This type of arthritis commences as a synovitis of 
these joints, followed by some osteoporosis of the vertebral bodies. In 
the majority of established cases radiological evidence of an infective process 
will be found in the sacro-iliac joints, concurrently with these changes. The 
nature of this infection is unknown. There has been evidence for considering 
that it is sometimes of gonococcal origin and this possibility should be 
thoroughly surveyed in all cases. The ligaments surrounding the affected 
joints subsequently calcify, and those portions of the spinal column become 
rigid. When this process is complete the lateral borders of the intervertebral 
discs also calcify, as do the anterior and lateral longitudinal ligaments, the 
whole process resulting in a bamboo-like appearance which is typical of the 
condition when fully developed. 

Symptoms. — The early symptoms of the rheumatoid type of spondylitis 
are usually of a diffuse and insignificant nature, and are therefore generally 
overlooked until they are localised in the spinal region, which may be com 
paratively late in the disease. The principal complaint is often of a 
diffuse fibrositis which chiefly affects the upper part of the body. This 
syndrome, if it persists, should always arouse a suspicion of spondylitis in 
the case of a young male. In others pain may be referred directly from the 
affected spinal segment, and may simulate that of renal calculus, pleurisy 
or even of tabes. Sometimes neuritis or numbness and loss of power in the 
limbs, or Bevere spasm of the muscles of the back, may be complained of. 
All these symptoms are usually intensified on forced movement of the spine, 
and in addition pain is often elicited by firmly tapping the spinous processes 
involved. 

There is also increasing stiffness in the back, and ultimately this may 
become completely rigid (“ poker back ”), generally in a position of kyphosis 
and slight forward flexion of the spine. In untreated cases this position 
becomes very exaggerated, the chin sinks into the chest wall, and the patient 
is unable to stand erect or move. Those who are not bedridden move with 
a characteristic slow, bent, shuffling gait. As the costo-vertebral joints 
ankylose, so does the respiratory expansion of the chest diminish. 

Complications. — Those who die with this disease generally do so from 
an intercurrent respiratory infection, the result of the diminished or absent 
expansion permitted by the ankylosed costo-vertebral joints. The disease 
in itself usually does not shorten life. 

Diagnosis. — All patients, especially young and athletic males, who 
complain of vague pains affecting the limbs and upper part of the body 
which do not respond to treatment, should be suspect. The presence of 
detectable rigidity of the spine is unusual at this stage. If the blood sedi- 
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mentation rate test is high this increases the suspicion and should lead to the 
patient being X-rayed. The radiological appearances at this stage, if present, 
are loss of definition (*' wooliness ”) of the sacro-iliao joints, osteoporosis of 
the neighbouring bones and lumbar vertebral bodies. Later, the sacro-iliac 
joints become obliterated, and the intervertebral joints, if they can be shown, 
are hazy and, later, ankylosed. The edges of the intervertebral discs and 
the spinal ligaments are calcified. The vertobraj primarily affected are usually 
those of the lumbar and lower cervical portions of the spine. Osteophytes 
are not found. At this later stage the diagnosis becomes obvious as the 
whole spine is rigid. The hip and shoulder joints are also sometimes ankylosed. 

Course and Prognosis. — In cases in which the onset is acute, ankylosis 
of the spine may occur within a few months. The younger the patient the 
more likely is this to happen. An associated swelling of other joints in the 
body develops at some period of the disease in about 25 per cent, of ali cases, 
while the hips and shoulder joints are liable to be permanently involved 
in about the same proportion of cases. Iritis ocours in a small proportion. 

Treatment. — It should be remembered that spondylitis of this type 
is a systemic disease and thus needs general treatment, as well as more 
specialised attention to the spine. Treatment is more successful if it can 
be started at an early stage of the disease. The general treatment is similar 
to that advised for rheumatoid arthritis: rest, high caloric and vitamin 
diet. Vitamins B and C are particularly important in this malady. Any 
definite foci of infection should be cautiously removed and anmmia counter- 
acted. Ultra-violet light is a useful general tonic. Gold salts do not appear 
to be useful in this condition. 

The special treatment needed in the active stage includes rest in bed 
and mobilisation of the chest by means of breathing exercises. Fracture 
boards should be placed under the mattress, to prevent sagging, and the 
patient should be as flat as possible, the pillows being removed several times 
daily in order to hyperextend the spine. Breathing exercises undertaken in 
this position should aim at keeping the chest wall mobile by restricting 
abdominal breathing. Physiotherapy is chiefly of value in the form of radiant 
heat or infra-red ray3 to the back, in order to relax spasm and relievo pain. 
Gentle massage is useful for the same purpose, and later on active movements 
should be performed under supervision. If there is already some deformity 
of tho spine a plaster cast of the back should be made and the patient should 
lie in this night and day to relax completely all spasm. Tho jacket should 
be altered frequently so as to take advantage of the gradual postural improve- 
ment, and when the patient firat assumes the upright position ho should be 
fitted with a fight spinal brace to relieve the back from all strain. 

Here, again, X-ray treatment has been frequently undertaken iu tho treat- 
ment of this disease, but the results so far are very variable. 

Even with the greatest care it is sometimes impossible to avoid ankylosis 
of tho spine supervening. But if this doe3 occur it is almost always possible 
to ensure that it doe3 so in tho optimum position and thus tho patient will 
ultimately be able to lead bis fife in an erect posture. 


2. Rheumatoid Authuitio Type op Spondylitis (sec p. 1369). 
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3. OSTBO-ABTHBITIO TYPE OB'SPONBYLITIS 

Synonyms. — Osteo-arthritis of Spine ; Hypertrophic Spondylitis 
Degenerative Spondylitis. 

Some degree of osteo-arthritis of the spine is said to be demonstrable by 
means of the X-rays of nearly all subjects examined over 50 years of age ; 
but it is unusual for these changes to cause symptoms. Its incidence is rather 
higher in men than women and it seldom occurs before middle life. 

Pathology. — The changes are not inflammatory in nature and are 
identical with those of osteo-arthritis met with elsewhere in the body. Bony 
ankylosis does not occur in this type of arthritis, but osteophyte formation 
is always seen, together with narrowing of the intervertebral spaces. The 
areas most commonly involved are the cervical and lumbar regions. 

Symptoms. — When symptoms are present they may include the follow- 
ing : root pains, of which sciatica is the most frequent example ; increasing 
stiffness of the back, which, however, never becomes completely rigid. 
Headache and pains in the neck, shoulders, and arms are common, sometimes 
in conjunction with areas of paraesthesia or anaesthesia in the skin. Pains 
are generally aggravated by movement of the spine, as the nerve roots are 
liable to pressure in or around their exit from the spinal foramina. 

Diagnosis. — This should be confirmed radiologically. The lesion typical 
of osteo-arthritis is the osteophyte ; while marginal exostosis and shrinking 
of the vertebral margins, with narrowing of the intervertebral spaces, are 
also seen. The sacro-iliac joints are generally normal. In all cases the 
possibility of malignant growths in the spine should be borne in mind, as 
the symptomatology may be the same. 

Treatment. — This is similar to that of osteo-arthritis elsewhere in the 
body and includes the correction of body posture and flat feet. The frequent 
application of heat in some form, followed by rest and muscular relaxation, 
is important. Massage and faradism at a later stage helps the muscular 
support of the back. Sometimes it is necessary to supplement the support 
of the back mechanically by a plaster cast or a brace for a time. Deep X-ray 
treatment sometimes relieves intractable pain which proves resistant to 
analgesic drugs, such as aspirin, pyramidon, or codein. 


7. STILL’S DISEASE 

This disease is believed by some observers to represent rheumatoid 
arthritis in childhood. But although the articular changes are of an in- 
flammatory nature their effects are more often confined to the periarticular 
tissues. Again, even in cases of long standing, it is not unusual to find 
little or no radiological evidence of destruction at the actual joint surfaces. 

etiology. — The sexes are affected in about equal proportion, while the 
age incidence resembles that of rheumatic fever, namely, that the malady 
is seldom met with before the age of three years and the average age at 
onset is between six and seven years. The cause remains unknown, although 
the factors held to be responsible for rheumatoid arthritis are usually invoked 
to account also for Still’s disease. These are focal infection, such as in the 
teeth, tonBilB, sinuses or bowel ; metabolic ,or endocrine disorder ; or, in 
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some cases, unsuspected and attenuated infection with the bacillus tuber- 
culosis. In the majority of cases it is very difficult to assign any one cause. 
It is certain, however, that once the disease has commenced a cold damp 
environment exacerbates it considerably. 

Symptoms. — If a careful inquiry of the history of the patient’s illness 
be made it is often found that a considerable period of prodromal ill-health 
preceded the onset of the joint symptoms. 

The onset of the joint condition is not infrequently rapid, with pyrexia 
and pain and swelling of several joints. This often leads to an initial diagnosis 
of rheumatic fever, but it is soon found that sodium salicylate has no beneficial 
effect and that the joint swellings, far from being transient, increase in 
number and intensity. When the onset is gradual there is little pyrexia 
but a slowly progressive degree of swelling and limitation in movement of 
the knee3, wrists, elbows, fingers and ankles — usually in that order. Later, 
the cervical spine and also the hips may become affected and the patient 
becomes completely crippled. The foregoing joints are usually attacked 
symmetrically, and their appearance is characteristic in that the periarticular 
swelling renders the joint fusiform in shape. The skin over this swelling U 
rather stretched and often slightly bluish. The muscles adjacent to the 
affected joints waste, which further exaggerates the fusiform appearance. 
In the case of the wrist3, ankles and elbows the bony contours are often 
completely obscured. The affected joints are generally tender on pressure, 
but usually are not painful except on movement. This leads to further 
voluntary limitation of movement and so intensifies the muscle wasting 
already present. 

In many cases of this disease the joint swelling and muscular wasting 
are accompanied by a lymphatic reaction which shows as enlargement of 
the superficial lymphatic glands, especially those around the elbows and in 
the axillae. In about half the cases seen there is also enlargement of the 
Bpleen. These changes were present in the cases originally described by Still 
in 189T. The enlarged glands are not tender, and are generally discrete and 
“ rubbery." Subcutaneous nodules are sometimes found in addition. 

There is generally a secondary aneemia, and quite often patches of light- 
brown pigmentation on the skm. When the disease is established, the 
extremities are cold and clammy, and there is an increase in the temperature 
before other joints are affected. In long-standing cases normal growth b 
considerably interfered with. 

In the late stages the type of deformity seen in adult rheumatoid 
arthritis develops. There is flexion of the fingers and ulnar deviation of the 
hands, and also flexion of the knees and elbows. 

The X-ray picture is chiefly remarkable for the advanced degree of the 
osteoporosis winch occurs. There are often little or no actual joint changes, 
and osteophytes are never found in this type of disease. 

The end result, so far a3 the joints are concerned, i3 a fibrous ankylosis, 
or a fibrosis of the joint capsule, which i 3 sufficiently complete to resist all 
attempts at movement of the joint. 

It is stated that at post-mortem examination diffuse pericardial adhesions 
and adhesive mediastinitis are often discovered, although unsuspected during 
life, and evidence of valvular disease of the heart has occasionally been 
reported. 
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Prognosis. — Until recently there was considerable doubt as to what 
was the ultimate fate of these patients. Some authorities held that they 
recovered while others explained the rarity of the affection seen in Adult 
Out-patient Departments by assuming that the patients either died or became 
rapidly bedridden after leaving the children’s departments. A recent 
“ follow-up ” at Great Ormond Street Hospital showed that the mortality 
in those under five years of age is about 25 per cent, (due to intercurrent 
infections) ; that complete recovery occurred in a small proportion ; while 
in the majority, the disease remains apparently arrested, often for several 
years at a time, only to resume its ravages at increasing intervals until the 
patients are entirely crippled and bedridden. 

Treatment. — When the presence of an infective focus is established, 
this should be dealt with at an early stage of the disease. In all cases the 
child’s resistance should be built up by all available means. A nourishing 
diet, an open-air life and a dry sunny climate are indicated. In addition, 
cod-liver oil and malt, syrup of iodide of iron, and courses of an arsenic- 
containing tonic are important. Salicylates have little or no beneficial effect. 
Non-specific protein therapy is often recommended, but is too drastic and 
temporary a measure to employ except in the later stages. Recently, good 
results have been reported from small doses of gold salts administered intra- 
muscularly in short courses. But in some cases these salts provoke unfavour- 
able reactions, and so should be used very cautiously. No case should receive 
a larger dose than 0-1 gm. and a total course of 0*75 gm. should rarely be 
exceeded. The injections should be given at weekly intervals. At least six 
weeks should elapse before any subsequent injections are administered, and 
the onset of toxic nephritis, stomatitis, diarrhoea and dermatitis should be 
especially looked for. 

All swollen joints should be bandaged and lightly splinted, or put into 
thin plaster-of-paris casts, to avoid the contraction deformities which other- 
wise inevitably occur. The child should always sleep in these, and soon 
becomes accustomed to them. They should be removed daily, however, 
for a short period, during which the joint must be given passive movement, 
to prevent fixation. Dry heat from a"radiant heat or infra-red ray lamp is 
comfortable and renders the performance of these daily active movements 
easier. These movements are also essential to remedy the muscular atrophy 
present. Massage is generally unnecessary in these cases. 

In the very late stages, when the patient is bedridden owing to extensive 
contraction deformity, minor surgical procedures, such as tenotomy, are 
justifiable to remedy the deformity. 

PSEUDO-ARTHRITIS (JOINT EFFUSIONS) 

Effusion of fluid into the joints may be associated with various conditions, 
and is often of a temporary or intermittent nature. 

Apart from the various forms of true arthritis already described, the 
following may give rise to joint effusion : 

(i) The specific fevers , especially scarlet fever, meningococcal fever, 
puerperal fever, syphilis, typhoid or paratyphoid fever, yaws and malaria. 
In the United States a form of pseudo-arthritis associated with lympho- 
granuloma venereum is not uncommon. 



1384 DISEASES OF THE JOINTS, ETC. 

(ii) Abnormal blood conditions , sucli as purpura simplex or purpura 
rheumatica (Schonlein’s disease), scurvy and haemophilia give rise to swelling 
of the joints due to an effusion of blood. The knees are most frequently 
affected. 

(iii) Growths affecting the bones, in near proximity to a joint. 

(iv) Injection of animal sera, i.e. apart from “ serum sickness ” arising on 
the seventh to tenth day after the ubc of “ foreign ” serum in treatment. 

(v) Trauma may cause synovitis of the affected joint. It should bo noted 
that the strain imposed on certain joints due to faulty body posture occasion- 
ally results in a chronic form of hydrarthrosis. 

(vi) Intermittent Hydrarthrosis. A periodic recurrence of joint effusion 
of unknown mtiology which persists for several days and usually affects 
the knees. Attacks tend to recur at regular intervals ; they show no local 
evidence of inflammation ; and they are refractory to most forms of treat- 
ment. This condition is probably the result of an allergic sensitisation, and 
treatment should be directed along these lines. 


NON-ARTICULAR RHEUMATISM ; FIBROSITIS 

Fibrositis may be defined as a condition in which acute or chronic in- 
flammatory changes involve the fibrous tissues of the body, such as the sub- 
cutaneous tissues, the superficial and deep fascia, the muscle sheaths and 
tendons, the fibrous portions of the joint capsules and ligaments, the burao, 
and the fibrous sheaths of the nerves. The affection gives rise to pain and 
impairment of movement. It may bo subdivided broadly into several types 
according to the nature of the structures primarily attacked : 

1. Panniculitis : Inflammation of the subcutanoous tissue and fat. 

2. Inflammation of the musole sheath and the fibrous tissue between 
tho muscle fibres, the aponeuroses, the tendons and the superficial and 
deep fascia. 

3. Peri-arthritis : Inflammation affecting principally the fibrous portions 
of the joint capsules, ligaments and bursae (bursitis). 

4. Peri-neuritis : Inflammation affecting primarily the nerve sheath 
(perincurum) and tho fibrous tissue between the nerve fibres. 

./Etiology. — Many cases can bo traced to the presence of focal sopsu, 
and both the teeth and tho tonsils should be specially suspect. This is perhaps 
more particularly so in cases in which tho upper part of the body, including the 
arms, are chiefly affected. Further foci of infection should bo sought in the 
nasal sinuses. Occasionally the bowel, particularly the colon, may be thought 
of as a focus of infection, but when considering the question of vaccine treat- 
ment the old aphorism that it is “ a poor bowel which does not grow some- 
thing ” may be remembered with advantage. Another focus of infection, 
which is sometimes overlooked, is tho prostate, and in the absence of other 
infection it is worth while to perform prostatio massage and culture the 
“ bead ” so obtained. 

A further group of cases would appear not to be of an infective nuture but 
to be of metabolic origin, i.e. allied to gout or to a speoial sensitivity to certain 
types of food. 

Finally, a certain proportion of cases of fibrositis can bo traced to chronic 
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strain, often secondary to faulty posture. A common example of this will 
be found in those oases in which the fascia lata of the thighs is tender and 
painful in conjunction with a flattened plantar arch. Such patients are 
usually cured when the distribution of the body weight is readjusted by 
raising the inner edges of the shoes. Some cases of low backache seem also 
to be attributable to the same cause. Other causes of this chronic strain will 
arise out of the occupation, or sometimes the sports of the patient, while 
any unaccustomed muscular exercise should be inquired into, especially if 
in conjunction with it there has been associated exposure to cold and wet, 
e.g. the frequent occurrence of sciatica in army lorry drivers. 

Morbid Anatomy. — The morbid anatomy of this affection was investi- 
gated originally by Stockman, who found that the results of injury to fibrous 
tissue, whether bacterial or traumatio, had the effect of producing in the 
acute stage an exudate and inflammatory oedema. This is followed by 
organisation of the exudate, and the growth of new fibroblasts and new 
blood vessels with thickened walls. There is no migration of polymorpho- 
nuclear leucocytes and no pus formation, a few lymphocytes alone being 
attracted to the inflamed area. As the condition becomes ohronic there is a 
production of dense connective tissue in nodules or strands, which differ 
from normal fibrous tissue in having more fibroblasts, in having arteries 
with thickened walls, and in leaving the sheaths of the nerves passing 
through it in a state of interstitial inflammation. The pain of fibrositis is 
apparently due to the swelling of the tissue through the inflamed exudate, 
and subsequently to the involvement of nerve fibres in the new fibrosis. 

F. A. Elliott has recently suggested that in some myalgias, and also in 
some cases of " fibrositis,” local areas of tenderness or “ nodules ” may be 
the result of muscle spasm, centrally induced through irritated nerve roots. 

Symptoms. — It is to be noted that the pain complained of in fibrositis 
is not always at the real seat of the lesion but may be referred from other 
areas and therefore careful location of the actual seat of the inflammation 
is essential. Again, the symptoms vary according to the area of the body 
affected. As examples, the predominant effeot of involvement of the muscles 
of the neck is often headache ; of those of the limbs, numbness and tingling ; 
and of the fibrous tissue surrounding joints, stiffness and pain on moving 
these, often wrongly attributed to true arthritis. 

Panniculitis is met with most typically in the early stages of “ meno- 
pausal arthritis ” in which tender pads of thickened tissue are found over 
the internal aspects of the knees, the back of the neck, the extensor surfaces 
of the arms, the outer aspects of the thighs and elsewhere. It oocurs most 
frequently in stout people, and Dercum’s disease or adipose dolorosa is an 
extreme degree of this process. In some cases this syndrome appears to be 
associated with moderate hypothyroidism. . 

In the case of inflammation of the muscle sheaths and the intramuscular 
fibrous tissue, the local effect is to keep the muscles in a state of spasm, 
during the acute period. Subsequently the spasm relaxes, but localised 
patches of nodular indurationmay be palpable over the muscles. Occasionally, 
also, thin fibrous cords may be felt running through the subcutaneous tissues. 
These “nodules” generally, but not invariably, prove tender on palpa- 
tion. Lumbago is perhaps the mo3t common manifestation. Its onset may 
often be very acute. It should be distinguished from arthritis or caries of 
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the spine, sacro-iliac disease, perinephric abscess and renal disease, all of 
•which may simulate it. Pleurodynia is a rheumatic inflammation of the 
intercostal muscles which gives rise to severe pain when the affected muscles 
are brought into action, as on coughing or deep breathing. Usually local 
tenderness can be elicited on palpation ; but careful examination is needed 
to exclude such sources of pain as pleurisy or intercostal neuralgia. The 
muscles of the abdomen arc sometimes the site of a local lesion, and this 
will occasionally simulate intra-abdominal disease. They are also affected 
in epidemic myalgia (Bornholm disease). The extensor muscles of the 
thighs, when they are the seat of rheumatic inflammation, give the clinical 
appearance of sciatica, and this possibility should always be considered 
before making a diagnosis. 

One of the commonest causes of pain, generally diagnosed as brachial 
neuritis, is the presence of a degenerative lesion in the tendon of the supra* 
spinatus muscle. This lesion sometimes calcifies and may then be demon- 
strated in an X-ray, if the shoulder be externally rotated. This type of lesion 
is often the cause of inflammation of the subacromial bursa through which 
this tendon passes. “ Tennis elbow ” is the term applied to the painful 
fibrositis affecting the origin of the extensor tendonB of the forearm from the 
external condyle of the humerus. 

Bursitis may occur in any of the large bursae. The most commonly 
affected is the subacromial bursa, referred to above. The chief clinical 
manifestations of “ deltoid bursitis ” are great pain on actively abducting 
the affected arm to an angle of 90° with the body. Above this point abduction 
can generally be completed without pain ; the pain returning, however, at 
the same point when the arm is again lowered. Passive movement through 
this range i3 not painful. Pain of this type encourages the sufferer to im- 
mobilise the affected arm, and this allows the inflammation to spread to the 
joint capsule, which contracts and so ultimately limits, or even entirely pre- 
vents, movement taking place in the joint subsequently (“ frozen shoulder)”). 
The patient is often unaware of the full degree of limitation of the movement 
which has occurred in such cases, as a considerable degree of movement is 
possible by virtue of the mobility of the scapula. This condition is the 
severest type of peri-arthritis, and the apparent ankylosis of the joint must 
be differentiated from a true arthritis by means of radiology, as peri-arthriti3 
of thi3 type may be cured by the employment of diathermy, gentle manipula- 
tion, and remedial exercises, or, if the diagnosis is clear and these mean3 
fail, by manipulation under anaesthesia. The bursae next most commonly 
affected are those over the olecranon process, around the knee joint, over the 
ischium and over the great trochanter. Inflammation of any of these should 
be differentiated from a true arthritis of the neighbouring joint. Another 
form of peri-arthriti3 depends on inflammation of the tendon sheaths of 
muscles surrounding joints. This may occur as part of a chronic rheumatic 
process unassociated with trauma or gout. Its association with gonorrhoeal 
and dysenteric infections has been mentioned. The flexor tendons of the 
wrists and knees are the most commonly attacked. Pain, swelling or crepitus 
results and sometimes synovial effusion. 

The palmar fascia is sometimes the site of a chronic fibrositic process, and 
the resulting thickening and contracture is known as Dupuytren’s contracture. 
This is seldom painful, but can give rise to considerable disablement of a some- 
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what intractable nature. The condition, which is much commoner in males 
than in females, is often found to be familial. A somewhat similar condition, 
which, however, does not cause so much contracture, is known as “ painful 
heel.” In some cases a small spur of bone is found radiographically at the 
insertion of the plantar fascia into the os calcis, though this condition may 
also be found in subjects who are free from the condition. But in the majority 
of cases, no cause for the pain can be found. 

In the case of peri-neuritis, the sciatic nerve is the most commonly 
affected, next in order are the nerves of the brachial plexus, and then the 
intercostal nerves. Some cases of Bell’s “palsy” are thought to be of 
similar origin. The symptoms in a fully developed case do not differ from 
those of a true neuritis, but the distinction can generally be made from a 
history of an initial fibrositis of neighbouring structures which later spreada 
to the nerve sheath. Since the introduction of radium therapy for carcinoma 
of the lung, cases of axillary fibrosis, followed by severe and sometimes per- 
manent brachial neuritis, have been seen. 

The subjects of fibrositis are usually found to have some degree of defective 
skin circulation, as evidenced by abnormal sensitivity to cold weather or 
to local draughts, spontaneous bruising, or the fact that they perspire in 
the hottest weather only with difficulty. Attacks of fibrositis occur in many 
people without apparent detriment to their general health. 

The group of cases which appear to be allied to gout or to a special sensi- 
tivity to certain types of food may be suspected by the excellent general 
health, even during attacks, the periodic or seasonal nature of the attacks, 
a history of familial gout or of being “ unable to digest ” certain foods or 
drinks, and finally by the fact that the fibrositis tends to affect the lower 
limbs and other lower parts of the body. Such patients, in addition, often 
exhibit the symptom-complex described by the French as “hepatisme.” 
This is shown principally by morning headache, furred tongue, and a tendency 
to incomplete bowel emptying, with light-coloured and offensive stools; 
often, too, there is slight tenderness on palpation of the liver. 

Prognosis. — Provided sufficient care be taken and the value of external 
as well as internal remedies is remembered, the outlook is good. An excep- 
tion, however, is in the case of old patients, for the senile form of fibrositis 
is sometimes intractable to all the usual remedies. 

Treatment. — When symptoms do not call for urgent treatment, the 
first indication is to investigate the aetiology. In the majority of cases in 
which the malady is believed to be allied to gout or to a special sensitivity 
to certain types of food, appropriate treatment should be adopted. 

At the outset, a mercurial purgative, such as calomel (gr. | — 2), followed 
next morning by a saline, should be prescribed. In the acute stage rest in 
bed is desirable. The internal administration of analgesic drugs is indicated. 
Aspirin and calcium acetylsalioylate (5—15 grs.) are in the majority of cases 
the most efficient for this purpose. If necessary, potassium iodide (3-5 grs.) 
may be added, as may phenacetin (5-10 grs.) or caffeine (5 grs.) at four-hourly 
intervals. A useful addition to aspirin and phenacetin is codein phosphate 
(|th gr.) or Dover’s powder (5-15 grs.). Amidopyrine (3-10 grs.), a drug 
acting centrally, is sometimes effective when the salicylates fail. It should be 
borne in mind, however, that if this drug is used there is a danger of agranulo- 
cytosis in susceptible individuals and therefore occasional blood counts are 
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required. An ointment designed to act either as a rubefacient or as a counter- 
irritant should also bo prescribed. In acute cases a hot linseed poultice con- 
taining opium will also often give considerable relief if applied every few 
hours ; as may a hot cloth wrung out of a solution of ordinary mustard in 
water. Massage is undesirable especially in the acute stage. In certain case 3 
benefit will result from a short course of colonic lavage twice a week for 2 to 
3 weeks. 

"When it is desired to immobilise the muscles of the back during the acute 
stage of lumbago, the most effective method is by means of a perforated 
belladonna plaster, which should be made to cross the mid-line behind and 
come round to the front. Ordinary wide strapping is a good substitute. 
When the condition i3 less acute and the patient is able to get up, the appli- 
cation of both heat and massage to the affected regions is indicated. The 
former may be applied in a dry or a moist form, the one often succeeding 
when the other has failed. Dry heat may be given by means of a portable 
lamp, an electric heating pad, exposure to a gas-fire (which gives out infra- 
red rays), the application of a hot iron through brown paper applied to the 
skin, a hot-water bottle, or a bag of salt or sand which has been heated 
thoroughly in the oven. When the condition is deep-seated, diathermy 
Is the best form in which to apply it. 

Moist heat may be applied in the form of kaolin, bread or linseed poultices, 
kaolin poultice (antiphlogistine), mud packs, or applications of hot paraffin 
wax of a special melting-point (which is sold for this purpose), or, if the 
patient is in a condition to have such, a Turkish bath. In the course of the 
last, the patient should be instructed to drink fluids copiously during and 
after it, as otherwise the temporary concentration of the blood is likely to 
provoke a further acute attack. Perhaps the simplest method of moist heat 
is an ordinary bath, to which 4 lb. of Epsom salts (or common salt) have 
been added. Thm should be taken as hot as possible, and, contrary to the 
general belief, the patient should not u soak in it ” but should get out after 
only 10 minutes’ immersion and be briskly rubbed down, after which some 
analgesic ointment should be rubbed rapidly into the affected areas, and he 
should be wrapped in a blanket and put to bed for several hours. After 
tins, deep massage should be ordered for the affected areas, although this may 
be painful at first. 

Hydrotherapy and Counter-irritation . — When the patient is near a Spa 
or an Institution equipped for hydrotherapy, “ Vichy ” douche massage, 
followed by “ contrast douching ** (alternate hot and cold water direoted 
on to the painful areas under pressure from a hose-pipe), is probably the 
best follow-up treatment ; it stimulates the skin to resume its normal 
function. 

In certain cases, particularly when the complaint is that of lumbago, 
counter-irritation by means of a small cautery may be of great value, A 
small blister should result from each application, and the whole area may 
then be covered over with a gauze dressing. Another method i3 to produce 
blisters by means of “ blistering fluid,” or cantharidin piasters, but these are 
not of such value as the actual cautery. Dry-cupping i 3 a somewhat obsolete 
method of treatment, but i3 occasionally effective ; as is full exposure to a 
mercury vapour lamp at a distance of 18 to 2-1 inches from the affected area. 

In the chronic stage massage is essential if an attack is to be terminated 
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in the minimum time and also if recurrence is to be avoided. To be effective, 
the indurated areas (nodules) should be carefully sought for in the muscles, 
and at these points the massage should be deep. It will be found that follow- 
ing deep kneading with the finger-tips or thumbs, after an initial period 
during which the nodules may be increasingly painful, they will gradually 
become insensible to palpation and ultimately disappear. This process will 
be considerably facilitated if it be preceded on each occasion by 20 to 30 
minutes’ application of heat in one of the forms mentioned above. In 
certain cases a “ nodule ” will prove to be too painful for deep massage 
treatment, which will then induce protective spasm in the surrounding muscles, 
and so render further “ kneading ” impossible. In such cases a dose of 
aspirin or some other analgesic may usefully be administered before beginning 
the treatment. When one or more discrete nodules can be felt and when the 
pain is found to be ohiefiy localised in these sites, the effect of injecting a 
few cubic centimetres of a local ancesthetic, such as procaine hydrochloride 
(i per cent, in saline) or “ A.B.A.” compound, with saline, is sometimes 
dramatic. When there is more diffuse pain and tenderness, this method of 
treatment is not of much use, and unless the injection is made with great 
accuracy into the nodule the trouble may even be exacerbated. There is no 
doubt, however, that to achieve a quick result, even if it does not prove to be 
permanent, this is the method of choice. 

Diet atid After-care . — If obesity be present, this should be treated (3ee 
pp. 467, 468). In cases in which a gouty origin is suspected, this should be 
corrected (see pp. 463-465). 

After an attack of fibrositis, it is important that the patient should be 
taught to contract the affected muscles daily by means of appropriate 
exercises. He should also make a point of obtaining some regular exercise 
in the open air, even at the cost of rising somewhat earlier in order to walk 
part of the way to the office. The obese subject must not be allowed to regain 
his lost weight once the attack recedes. The question of the localisation of 
attacks, as the result of the occupation or hobbies of those predisposed to 
suffer, should not be omitted. 


MYOSITIS OR INFLAMMATION OF THE VOLUNTARY MUSCLES 

Three forms ocour — (1) the suppurative type ; (2) the non-suppuiative 
type ; and (3) myositis ossificans progressiva. 

1. Suppurative Myositis. — In this condition there is a primary in- 
flammation of the affeoted muscles associated with the local signs of inflamma- 
tion and the general symptoms of a septic infection. AbscesseB form in the 
affected muscles, winch require incision, and in the pus obtained pyogenic 
organisms, such as staphylococci, or less commonly streptococci, are usually 
found. 

2. N on-Suppurative Myositis. — It must be remembered that the 
voluntary muscles are affected in the course of several diseases. Thus, de- 
generation of the striped muscle, known as Zenker’s degeneration, may occur 
in any acute infection of long duration ; it was first observed in typhoid 
fever. In scurvy, intra-muscular hsemorrhages are common, and these may 
be followed by a chronic inflammation, which usually clear up ; but in a few 
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such cases suppuration occurs. Trichinosis is accompanied by a myositis, 
set up by the encapsulated larvae of the trichina spiralis deposited in the 
voluntary muscles. 

Demato-myosilis is an acute or subacute inflammation of the muscles 
of unknown origin, associated with dermatitis and oedema. The onset h 
usually gradual, and ultimately all the muscles of the body may be involved. 
Pain is an early symptom, and fever of a mild intermittent type may occur. 
(Edema develops over the affected muscles, and is accompanied by a dermatitis 
of erythematous or urticarial type. Sweating is common, and enlargement 
of the spleen may develop. Owing to involvement of the respiratory muscles 
broncho-pneumonia is a late complication. The disease is usually pro- 
gressive, and generally fatal, though some recoveries have been recorded. 
The treatment adopted has been for the relief of symptoms, and, though no 
specific treatment is known at present, the use of glycine in liberal doses ha 3 
sometimes been found helpful. 

A type of the disease in which haemorrhages occur in and between the 
muscles is known as “ polymyositis hsemorrhagica.” 

3. Myositis Ossistcans Progressiva. — This is a progressive inflammatory 
affection of the locomotor system of unknown origin, characterised by the 
deposition of bony substance in the fasciae, muscles, aponeuroses, tendons, 
ligaments and bones, with resulting ankylosis of most of the articulations. 
The disease is rare. It usually commences in early life, and iB commoner in 
males. Three Btages occur in the musole changes. In the first stage, swelling 
and infiltration of the affected muscle with embryonic connective tissue 
occurs. In the second Btage, the embryonic connective tissue becomes 
organised and forms ordinary conneotive tissue, which retracts to a hard 
fibrous mass. In the third stage, calcification of the fibrous mass occurs and 
this becomes replaced by bone. 

The muscles of the back and neck are usually the first involved, and the 
vertebral ligaments become ossified, so that irregular bony swelling occurs 
and deformity and fixation of the spine result. The upper and lower limb 
are later involved, the muscles contracting and causing fixation of the joints. 
The muscles of mastication become finally involved and this prevents move- 
ment of the lower jaw. Ultimately the patient becomes helpless and bedridden, 
and usually dies from some intercurrent affection, such as pneumonia, or 
pyaemia resulting from bed-sores. The disease is always progressive, but is 
usually of long duration, and there may be a cessation in its progress for 
several years. No specific treatment is known. 

Horder. 

W. S, 0. COPEAIAK. 
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DISEASES OF THE SKELETON 

Diseases of the skeleton will be considered under three headings, according 
to whether bone, cartilage, or bone marrow is primarily affected. 

DISEASES OF BONE 

HYPERTROPHIC PULMONARY OSTEO-ARTHROPATHY 

Synonyms. — Secondary Hypertrophic Osteo-arthropathy; Hippocratic 
Fingers; Marie’s Disease ; Bamberger-Marie’s Disease ; Acropachy. 

Definition. — A symmetrical enlargement of the bones of the hands and 
feet, and of the distal ends of the long bones, accompanied by clubbing of 
the fingers and toes, occurring in association with certain chronic diseases, 
especially of the lungs. 

etiology. — The disease is eight times more common in male3 than 1 
females. All ages may be affected. The most striking examples are seen 
from 30 to 50 ; but it may occur in childhood. The primary diseases in the 
course of which hypertrophic osteo-arthropathy may develop are ; 

1. Diseases of the lungs, such as pulmonary tuberculosis, non-tuberculous 
fibroid lung, empyema, bronchiectasis, and malignant disease of the lung, 
pleura or mediastinum. 

2. Congenital heart disease, and infective endocarditis. 

3. Chronic diseases such as dysentery, pyelonephritis, alcoholism, poly- 
cythemia rubra vera, hypertrophic cirrhosis of the liver, and Raynaud’s 
disease. 

i. In 10 to 15 per cent, of cases the most minute search may fail to reveal 
a primary cause for the disease. Such cases may be familial. 

5. Pressure on the brachial plexus by a subclavian aneurysm has been 
known to cause the disease, which is then unilateral and confined to the upper 
limb concerned. 

It appears that in the majority of cases a chronic infeotion leads to the 
development of osteo-arthropathy. This is the case in the lung diseases 
above mentioned. In Borne cases of congenital heart disease, the circulatory 
defect leads to marked clubbing of the fingers, and the long bones are not 
appreciably affected. 

Pathology. — The bones most frequently affeoted are the metacarpal 
bones and the first two rows of phalanges. There are no bony changes in the 
terminal phalanges, the soft tissues and nails alone being involved. The 
radius and ulna may be affected, and more rarely the lower end of the humerus 
and the scapula. Ia the lower extremities the corresponding bones are 
affected. X-ray examination shows a thin layer of newly formed bone 
beneath the periosteum which is raised unevenly, so that its outline appears 
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serrated and the deposits beneath it are unevenly calcified giving a lace-work 
effect. 

Symptoms.— The onset is usually gradual, with little pain, though 
stiffness and clumsiness of movements occur. Sometimes marked clubbing 
of the fingers develops in a few weeks ; but usually several months or more 
elapse before the condition is characteristic. There is a remarkable symmetry 
in the pathological changes. The ends of the fingers and toe3 may be cyanosed. 
The nails are large, broad and curved, both longitudinally and transversely— 
the so-called parrot-beak or drumstick. They show longitudinal striation 
and are brittle and easily split. The root of the nail is raised above its bed, 
and if pressure is applied at the root a distinct space between them can be 
made out. The hands and feet become greatly enlarged, owing to the bony 
changes and thickening of the soft parts. The forearms and legs are thickened. 
The pelvis, sternum, ribs and clavicles may be thickened, and the vertebra; 
may show changes resulting in kyphosis. Swelling of the joints occurs in 
about a third of all the reported cases and in practically every one of those in 
which the process is of long standing. The joints involved are those in the 
neighbourhood of the bones affected, particularly the knees, ankles and wrists. 
The lesions are not confined to the synovial membranes and periarticular 
tissues but may progress to erosion of the articular surfaces. Movement of 
tbe joints is painful and difficult, and ankylosis may occur. 

Diagnosis. — The disease is recognised by tbe presence of the characteristic 
changes in the extremities, and by the presence of signs of one of the primary 
diseases already mentioned. 

Infective arthritis is distinguished by tbe absence of clubbing of the fingew, 
and by the characteristic changes shown by X-ray examination. 

Acromegaly is to be distinguished by the spade-like band, tbe spatnlate 
fingers, enlarged knuckles, and the characteristic facial appearance. The 
kyphosis is more often cervico-dorsal, whereas in hypertrophic pulmonary 
osteo-arthropathy it is more often dorso-lumbar. 

Osteitis deformans shows irregular enlargement of the bones but there 
is a good deal of bowing, the hands are normal, and the X-ray appearances 
arc pathognomonic. 

Prognosis. — Where successful treatment of the primary disease is possible 
simple clubbing of the fingers may disappear entirely. This commonly occurs 
in empyema and subphrenic abscess. In a similar way regressions can occur 
both in the soft tissues and in the periosteal changes in hypertrophic osteo- 
arthropathy. In some case3, however, cure or arrest of the primary lesion may 
have no effect on the osteo-arthropathy. Many cases progress unchecked 
until they show extreme changes in the skin, nails, soft tissues, bones, and 
joints. A considerable degree of ankylosis of the knees sometimes occurs. 

Treatment. — This should bo directed towards the cure or improvement of 
the primary disease. Other treatment is symptomatic. Care should be taken 
to avoid ankylosis of the knec3 at an awkward angle. 


OSTEITIS DEFORMANS 
Synonym. — Paget’s Disease of Bone. 

Definition. — A chronic and somewhat rare disorder causing enlargement 
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and deformity of many bones. It is not a generalised disease of the skeleton. 
The bones are affeoted in the following order of frequency : pelvis, spine, 
femur, tibia, skull, fibula, clavicle, humerus, radius, and rib. In a few cases 
the disease is confined to one bone or to part of one bone ; tibia, femur, 
clavicle, a vertebra, the ilium, or half the pelvis. 

etiology.— This is unknown. The disease iB sometimes familial. It 
rarely begins before the age of 40, and the commonest age of onset is 56. 
The sexes are affected in the proportion of three men to two women. Osteitis 
deformans is not inflammatory in origin. It seems likely that it is a disorder 
of mineral metabolism. Syphilis is not an ostiological factor. No alteration 
in the parathyroid glands nor in any other endocrine gland has been demon- 
strated. Both histological and chemical investigations have proved beyond 
doubt that generalised osteitis fibrosa (hyperparathyroidism) is unrelated 
to osteitis deformans. 

Pathology. — There is a great alteration in the architecture of the bones 
affected. They become enlarged, irregularly thickened, and sometimes 
bowed. The skull is very thick, the sutures and foramina being narrowed 
in consequence. The cortex of the long bones ceases to bo pure ivory bone 
but looks coarse and spongy with red streaks and dots. Histologically 
there is continuous excessive resorption of bone associated with an increased 
new bone formation that more than compensates for the bone lost. The 
excessive erosion disturbs the skeletal architecture, the compact bone being 
replaced by irregular angular trabeculra, which also form the cancellous bone. 
There is still an attempt at structural adaptation to stresses, but this is 
very imperfectly achieved because the material is not used to the best 
meohanioal advantage. 

Biochemistry . — The serum calcium and plasma phosphorus are normal. 
The plasma phosphatase is constantly high, as in many other diseases of 
bone. In more than 80 per cent, of oases the calcium output in the urine 
is increased and sometimes reaches four or five times the normal figure. 
There seems to be a complete absence of correlation between the length of 
history, the density of bone shadows in radiographs, and the calcium output. 
A oase showing increased density of bone trabeculae throughout pelvis, 
lumbar spine, and femora is just as likely to reveal a high output of calcium 
in the urine as a low output. 

Symptoms. — The disease may remain symptomless for ten years or 
more. It is very slow in progress and rarely influences the general health, 
giving rise in most cases to few symptoms other than those which are due 
to changes in the Bhape of the bones. In 80 per cent, of cases there is pain, 
and the patient usually recognises its origin m the bones. It varies widely 
in severity from a dull ache to a severe shooting or stabbing like a knife. 
The back and lower limbs are the parts usually affeoted but headache is 
fairly common. When the skull is mvolved the patient may have to take 
a larger size in hats. The enlargement in the circumference of the head 
leads to the forehead being prominent and the face small in proportion. 
In the later stages the head is held forward and the back is so bent that the 
arms appear too long and an ape-like attitude results. There may be con- 
siderable reduction in total height. The lower limbs especially are bowed, 
the knees being widely separated and held slightly flexed. The bones are 
enlarged, and bowing usually takes place in such a manner as to accentuate 
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the normal curve of the bone. The enlargement is particularly noticeabk 
in the case of the tibia. The changes in the vertebrae may cause encroach- 
ment on the spinal canal, resulting in compression paraplegia. Bony com- 
pression of the optic nerve may lead to optic atrophy, and of the oculo- 
motor nerves to diplopia. Otosclerotic deafness is common in advanced 
cases. Spontaneous fracture is rare but when it takes place there is no delay 
in union. Osteogenic sarcoma may occur, but is much less common than 
Paget thought and i3 not seen until the changes in the bones have been present 
for ten years or more. Osteo-arthritis of the hip, knee, ankle, or spine b an 
occasional complication. Arterial degeneration, sometimes with hyper- 
tension, is found in most cases over the age of 50. It is possible that the 
excess of phosphoric esterase in the blood accelerates and intensifies the 
deposition of calcium salts in degenerate vessels. Retinal arteriosclerosis 
is a frequent finding, and it may be associated both with retinal haemorrhages 
and extensive choroidal changes. 

Radiological appearances . — The altered bone appears in radiographs in 
two forms, which may be called the spongy and the amorphous, the former 
being the more common. The two types are often found in the same patient. 
The spongy form consists of coarse irregular striae arranged either a3 parallel 
trabeculae or running in the direction of normal lamellae of cancellous bone. 
The amorphous form is a generalised deposit producing an opaque finely 
granular appearance. The diameter of the bone i3 increased, sometimes 
to a marked degree, and in the medullary cavity the trabeculae are accentuated 
and too widely separated, giving a streaky appearance. The corticalb is 
partly or entirely replaced by bone similar to that seen in the medullary 
cavity, and in an extreme case the impression i3 that the whole bone consists 
of cancellous tissue highly magnified. Irregular cyst-like areas are sometimes 
observed. Widening and bowing of bone3 are important points in the 
radiological diagnosis. The vault of the skull is thickened, and the differentia- 
tion between the inner and outer tables i3 lo3t. Small islands of dense bone 
are evident alongside pale cyst-like areas. A large clean cut area called 
osteoporosis circumscripta may sometimes be noted. In those cases in which 
part of one bone is affected there is a definite line of demarcation where 
the abnormal ends and the normal begins. Thus there may be definite 
changes in the upper two thirds of the tibia, while the lower third is normal. 
The average rate of progress of such a lesion is about 1 cm. in two years. 
Radiographs reveal the shadows of arterial calcification in more than 40 per 
cent, of cases. Such calcified arteries are best seen in the lower limbs. There 
i3 no evidence of a higher incidence of renal or vesical calculus in osteitis 
deformans than in the normal. 

Diagnosis. — When advanced the condition is unmistakable. In the 
early stages muscular rheumatism or osteo-arthritis may be wrongly diagnosed. 
Pulmonary osteo-arthropathy is distinguished by the clubbed fingers. In 
radiographs the amorphous type of osteitis deformans is sometimes mistaken 
for secondary carcinomatosis of the osteoplastic type. The difference is 
distinct and important, namely, that in carcinomatosis the bone3 are neither 
enlarged nor bowed. Syphilis of bone3 is now very rare, but when only 
one or two bone3 are involved in a supposed case of Paget’s disease th- 4 
Wassermann reaction should be performed. 

Prognosis. — Because the disease is uncommon there is a tendency to 
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regard its effects as dreadful. To announce the diagnosis as though it were 
a profound mystery may alarm both patient and relatives unnecessarily. 
Paget’s disease i3 slowly progressive but does not usually shorten life. Thus, 
one patient though much deformed, continued to drive a crane in a dock- 
yard 15 years after the onset of the disease. Another was quite happy to 
have somebody hold him on a rock while he fished a stream, long after he 
was unable to walk unaided. Death usually results from the effects of 
arteriosclerosis or intercurrent infection, and only rarely from compression 
paraplegia or sarcoma of bone. 

Treatment. — No known treatment alters the course of osteitis deformans 
in the slightest degree. Since the bones at one stage are sufficiently decal- 
cified to bend, methods have been used which aim at increasing the calcium 
intake. The patient is given a high calcium diet, that is a diet containing 
three pints of milk or milk products daily, together with butter, cheese, 
and eggs. If milk is not tolerated in these quantities calcium caseinate or 
calcium lactate (10 grammes a day) may be prescribed. Vitamin D may be 
conveniently given in the form of tab. calciferol. (3000 units) one or two daily. 
The claim that prolonged exposure to general ulfcra-yiolet irradiation has 
resulted in increased density of the shadows of bones in radiographs ha3 not 
been confirmed. Such treatment can be carried out, starting with short 
exposures to the mercury vapour or carbon arc lamp. Paget treated his 
patients with potassium iodide, but was not enthusiastic over the results. 
When there is pain in the bones Lugol’s solution (of iodine in potassium 
iodide) may be given in milk, beginning with a dose of three minima three 
times a day, and increasing to ten times this amount. If iodine fails to 
relieve the pain, aspirin, amidopyrine, or allonal should be tried. Exploration 
of the neck for a parathyroid tumour is never justified. Osteotomy is rarely 
necessary, but it is interesting that when portions of bone have been removed 
for histological section relief of pain has sometimes occurred. Occasionally, 
and especially in those cases with secondary osteo-arthritis of the hip joint 
or knee joint, an ambulatory splint supporting the weight of the body on 
the tuber ischn is of value. A cork sole is often necessary, and when kyphosis 
' causes pain a spinal jacket is useful. 


LEONTIASIS OSSEA 

Synonyms. — General Hyperostosis of the Skull ; Cranio-sclerosis 
Megalocephaly ; Fibromatosis Osteoplastica Osseum. 

Definition. — The term leontiasis ossea is now used in two senses, specific 
ally for a progressive sclerosing hyperostosis of the skull, and symptomatic- 
ally wheu osteitis deformans and the various types of osteitis fibrosa happen 
to involve the bones of the calvaria and face. 

AEtiology. — This is unknown. The fact that the disease commonly 
arises in the region of the nasal sinuses has led to an erroneous view that it 
is infective in origin. 

Pathology. — When Virchow suggested the use of the term “ leontiasis 
ossea ” in cases of hyperostosis of the skull he had in mind fibroma molluscum 
in which masses of new connective tissue develop in the skin. He believed 
that the overgrowth of bone in hyperostosis corresponded exactly to elephan- 
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fciasia of the soft parts, and ho decided to call these cases leontiasis ossea, 
not because the bone disease produced a leonine appearance, but becausi 
he considered it to be analogous to the disease of the soft parts which did. 
The disease is very rare. It occurs in either sex, arising usually in early 
adult life. In most instances it begins in the nasal fosato and sinuses, though 
in some cases the origin is near the orbit or in the base of the skull. Dense 
ivory bone appears aud spreads slowly under the periosteum, being held up 
sometimes in the region of the suture lines but ultimately breaking through 
and spreading in many directions across the skull. The serum calcium and 
plasma phosphorus are normal. 

Symptoms. — The early clinical features include nasal obstruction, 
blocking of the lachrymal ducts, and alteration in the Bhape of the face 
and jaws. Ultimately large masses of bone, increasing in various directions, 
give rise to terrible disfigurement. The cavities of the mouth, nose, and 
orbit may bo greatly lessened. The eyeballs may protrudo even beyond 
the lids, and blindness may occur from optic atrophy. There may be loss 
of the sense of smell, and interference with the mobility of the lower jaw. 
Except in the later stages pain is unusual. 

Diagnosis. — Paget’s disease usually begins at 65, and the pelvis, spine, 
and lower liml>3 nre nearly always affected. Generalised osteitis fibrosa 
leads to decalcification of the whole skeleton, with a high blood calcium 
and low blood phosphorus. Focal osteitis fibrosa often shows multiple lesions 
scattered throughout the skeleton. 

Treatment. — No treatment has any permanent, effect though it may 
be possible to remove some of the more disfiguring maBseB of bone. 


HYPERPARATHYROIDISM (GENERALISED OSTEITIS FIBROSA 

CYSTIC*)) (see p. 527) 


FOCAL OSTEITIS FIBROSA 

Synonyms. —Osteitis Fibrosa Circumscripta (Schmidt) ; Local Fibro- 
cystic Disease ; Benign Giant-celled Tumour ; Osteoclastoma *, Osteo- 
genefcic Myeloma ; Myeloid Sarcoma. 

Definition.— A focal or multifocal diseaso of bone unassociatcd with 
constitutional symptoms or with any known endocrine disturbance. 

AEtiology. — This a unknown. The disease occurs chiefly in adolescence, 
and is much more common than is generalised osteitis fibrosa (hyper- 
parathyroidism). 

Pathology. — The lesions are benign, firm, grey or brown tumours. 
Histologically they 3how osteogenetic fibrous tissue and giant cells which, 
of course, arc osteoclasts. This explains the numerous synonyms which 
are used. The tumours sometimes expand the corticalis and may give xis« 
to oyst3 lined by osteoclasts. Even when the lesions are multiple the rest 
of the skeleton consists of normal bone. The figures for serum calcium and 
plasma phosphorus aro invariably normal, a finding in striking contrast 
to that of the generalised disease. The calcium balance is usually normal, 
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and, taken in conjunction with the normal blood chemistry, this finding iB 
strong evidence against hyperparathyroidism. 

Symptoms. — The malady affects one or more bones, is usually not 
disabling, is of slow progress, and shows a tendency to become arrested. 
Pain is unusual and the disease is often symptomless until spontaneous 
fracture occurs. Severe cases of the multifocal type may show considerable 
deformity, especially of the pelvis, femora and skull. 

Radiological appearances . — In radiographs the principal changes are 
found in the ends of the long bones. Usually more than one-third of the 
shaft is affected by a fusiform enlargement composed of a pale cyst-like area 
divided by a few coarse trabecular strands. The cortex is tMn and may 
be expanded. The periosteum and adjacent bone are normal. Badiographs 
taken with controls show that the whole skeleton apart from the lesions is 
normally calcified. The floor of the skull and the lower jaw may be affected. 

Diagnosis. — The normal blood chemistry Berves to distinguish the focal 
from the generalised disease. In adult cases it is sometimes difficult to 
differentiate between focal osteitis flbrosa and osteitis deformans, and it 
may then be necessary to follow the progress of the condition over a period 
of time before a definite conclusion is reached. 

Treatment. — Fractures are treated in the usual way. If spontaneous 
fracture occurs in a long bone through one of the lesions, union is usually 
strong, and radiographs subsequently show that the pale cyst-like area of 
osteitis fibrosa becomes filled with bone. Exploration of the neck for a 
parathyroid tumour is quite unjustified. 


THYKOTOXIC OSTEOPOKOSIS (see Hyperthyroidism, p. 516) 
OSTEOMALACIA 

Synonym. — Mollifies Ossium ; Adult Rickets. 

Definition. — A generalised disease of the skeleton due to vitamin D 
deficiency. Two types are found. The first is due to a diet deficient in 
vitamin D and calcium salts and may be referred to as dietetic osteomalacia. 
The second is a conditioned dietary deficiency disease, arising from deficient 
absorption of vitamin D and caloium salts ; it is seen in idiopatnic Bteatorrhoea. 

^Etiology. — Osteomalaoia is rare in England. It is endemic over wide 
areas in Northern India, Japan and Northern China, and occurs sporadically 
in the Rhine Yalley, Danube Yalley, Vienna, and certain parts of Italy, 
Switzerland, Flanders and the Balkans. Heredity plays no part. The 
disease pre-eminently affects women, and is likely to recur earlier and with 
greater severity with each successive pregnancy. But it is a mistake to 
suppose that pregnancy is essential in the setiology. The malady is some- 
times seen at puberty and is quite well known to occur, though rarely, 
in boys and men. In the majority of cases the symptoms begin between the 
twentieth and thirtieth year. 

Pathology. — Rickets and osteomalacia are essentially identical. What 
difference exists is merely that of age incidence. Osteomalacia is adult 
riokets. Morbid anatomists agree that in rickets and osteomalacia the 
essential abnormality is a deficient calcification of osteoid tissue. Thi3 
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deficiency is generalised throughout the skeleton. The broad osteoid seams 
in both diseases are due to deficiency of the calcifying mechanism, which 
should convert osteoid tissue into true bone. In osteomalacia the bones 
throughout the skeleton are so soft that they readily bend and cut with a 
knife like rotten wood. Spontaneous fractures are common. The blood 
chemistry is comparable in experimental rickets of rats, in children with 
rickets, and in women with osteomalacia. The plasma phosphorus and 
sometimes also the serum calcium are diminished. The occurrence of foetal 
rickets has been proved in babies born of osteomalacic mothers. 

Symptoms. — Pain is a prominent symptom. It occurs especially in the 
back and thighs, is aching in character and is worse in the winter months. 
The pelvis, thorax, or long bones exhibit deformity in a haphazard way; 
one woman suffers in the pelvis, another in the ribs, and a third in both. 
Besides the changes in the pelvis, marked deformities occur in the chest and 
spine. Severe kypho-scoliosis may reduce the height by several inches and 
cause the head and neck to sink downwards and forwards on to the chest. 
Deformities of the sternum and ribs give rise to marked prominences and 
depressions in the chest wall. Coxa vara and irregularly curved long bones 
are less common. The bones are soft and flexible, rather than fragile, so 
that bending is much more common than is spontaneous fracture, though 
both are well recognised. The patient develops a characteristic waddling 
gait, and muscular weakness may add to her incapacity. In many cases 
the pelvic deformities interfere with marital relations or with labour, 
Crosarean section frequently being necessary. Tetany is common. The 
teeth are normal. The course of the disease may be fairly rapid, lasting 
several months, but untreated cases extend over many years. The patient 
then becomes bedridden, spontaneous fractures, anaemia, cachexia, and 
bedsores adding to her discomfort and to the difficulties of nursing. 

Radiological appearances . — The degree of lack of calcification in radio- 
graphs will vary with the severity of the disease, and it is therefore important 
to take radiographs with controls. In the slight cases the bones of the patient 
will be slightly more translucent than those of the control. The cortex will 
be less dense than normal but the bone pattern, especially the trabeculation, 
will be accentuated by contrast. In the severe examples there will be little 
or no difference between the density of the bone and surrounding soft tissues, 
and the cortex will appear as a mere pencilled outline. The bone pattern 
will have disappeared, the long bones will bend, and occasionally show 
fracture. All deformities apart from fracture are the result of weight stress 
or muscular action. The pelvis is tri-foliate, owing to the thrusts of the 
heads of the femora and sacrum. Lordosis is marked and kyphosis may 
be present. In severe cases the chest and ribs are usually deformed. The 
vertebrae are biconcave, having the appearance of fish vertebrae. In severe 
cases the vault of the skull may show numerous areas of uneven translucence, 
varying in size and shape but all fairly clean cut. The spontaneous fractures 
are usually subperiosteal, and radiographs sometimes show pseudo-fractures. 
These appear as areas of complete translucence, r unni ng across the bone, 
the edges being quite clean cut, and separated from each other by one or 
two millimetres. 

Diagnosis. — The occurrence of pregnancy and the examination consequent 
upon this lead commonly to the recognition of the pelvic deformity and of 
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the disease which has given rise to it. Differential diagnosis from other 
generalised diseases of the skeleton usually produces no difficulty. In hyper- 
parathyroidism there is a high serum calcium, a low plasma phosphorus, 
and an increased calcium excretion in the urine. In senile osteoporosis the 
patient suffers from kyphosis and a tendency to fractures particularly of 
the neck of the femur, and the blood chemistry is normal. In thyrotoxic 
osteoporosis, the usual signs of hyperthyroidism are present, and the blood 
chemistry is normal. In myelomatosis the Bence Jones protein is found 
in the urine in 75 per cent, of cases, the serum globulin is usually increased, 
and the albumin : globulin ratio diminished. The serum calcium is usually 
normal, but sometimes raised. The plasma phosphorus is normal, but it 
rises in cases showing renal insufficiency. In radiographs the condition may 
closely resemble osteomalacia. 

Treatment. — Pure vitamin D is called calciferol because of its power 
to induce calcification in tissues, especially in osteoid tissue. It is 300,000 
timeB as potent as cod-liver oil, weight for weight. The good effects not 
only of calciferol but also of cod-liver oil and ultra-violet irradiation have 
been noted both clinically and chemically, since they are capable of raising 
the serum calcium to normal. In cases where tetany is present calcium salts 
should be administered in addition. The diet of a woman suffering from 
osteomalacia should contain 3 pints of milk a day, with plenty of milk 
puddings, eggs, butter, cheese, green vegetables, and even nuts and raisins. 
The dose of cod-liver oil should be large, up to 2 or 4 os. daily. This treat- 
ment relieves the pain in 3 to 4 weeks. Some cases are refractory, and it 
is then necessary to add 0-5 mg. of oalciferol to the cod-liver oil daily. 
Tetany is rapidly removed by treatment with cod-liver oil and calcium 
lactate. A powder containing at least 10 grammes of the latter should be 
used daily, and is best administered fasting with a glass of milk. The patient 
should be exposed to sunlight when this is possible ; otherwise treatment 
by ultra-violet irradiation may be used, starting with a short exposure to a 
carbon arc lamp and increasing gradually up to 30 minutes. There is no 
evidence that phosphorus is of any value in the treatment of osteomalacia. 
Where the disease exists in great endemic areas, questions of diet, and social 
and religious customs are proving very difficult. In large areas of China 
and India the diet is often deficient in quantity, and inadequate in calcium 
and vitamin D. In the high mountain valleys of these countries and in 
areas of India where purdah is practised, darkness adds to the danger by 
causing further deprivation of vitamin D. With regard to China, Maxwell 
states : “'We want flocks and herds, milk and meat, with security of life 
and property.” The suggestion has been made that it might be practicable 
in India and China to dispense calciferol freely at a low price just a3 quinine 
is dispensed in malarial districts. The relation of ovarian function to calcium 
metabolism has not yet been settled. Osteomalacia gets worse during lacta- 
tion, no doubt because of the great drain of calcium from the body. Improve- 
ment has been observed after ovariectomy. This operation may act merely 
by preventing pregnancy, and it is presumably just as reasonable to ligate 
the Fallopian tubes. When pelvic deformity demands it Caesarean section 
is necessary. 
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Osteomalacia m Idiopathic Steatorrhea 

When osteomalacia occurs in the coarse of idiopathio steatorrhcoa (Gee’s 
disease), the following features may be present : fatty stools, dilatation of 
tho colon, tetany, anaemia, skin lesions, and infantilism, (see p. 605). The 
disease occurs in both sexes and the history nearly always goes back to early 
childhood. The symptoms develop in spite of an adequate diet. We must, 
therefore, suppose that there is some disturbance of gastro-intcstinal function 
resulting in deficient production, absorption or utilisation of one or moro 
essential factors. The serum calcium is low and the plasma phosphorus is low 
or normal. The total fat in the stools may reach 40 per cent, or moro, anil 
the bulk of this is unsplit fat. The clinical and radiological features are 
exactly the same as in dietetic osteomalacia. An opaque enema will reveal 
dilatation of the colon. In treatment the fat in the diet must be cut down 
to a minimum, and the calcium salts and vitamins kept high. Vitamin D 
must bo given in a solid and not in an oily medium. The prognosis of this 
type of osteomalacia is good especially in young people. Splinting or even 
osteotomy may bo necessary to correct deformities such as genu valgum. 
Tho pelvic deformity may necessitate Ccesarean section. 


OSTEOGENESIS IMPERFECTA 

Synonyms. — Fragilitas Ossium Congenita ; Osteoporosis Congenita ; 
Congenital Osteopsathyrosis ; Osteopsathyrosis Idiopathica. 

Definition. — A generalised disease of the skeleton in which the bones 
are so fragile that repeated fractures occur. Multiple fractures may occur 
in utero (pre-natal type of Vrolik, 1849), or fractures may not occur until 
after birth (post-natal type of Lobstein, 1833). The disease i3 congenital 
and in some 25 per cent, of cases hereditary. Both sexes arc affected equally. 

^Etiology. — This is unknown. 

Pathology. — In both types tho basic defect appears to bo dofectivo 
osteoblastic activity. The cortex of the bones may be scarcely thicker than 
paper, and tho trabecula* of spongy bone are extremely thin. In tho pre- 
natal type many fractures axe seen ; in some cases practically every bone 
in the body has been fraotured. Tho older fractures exhibit good callus 
formation. In extreme cases, especially in the pre-natal type, tho cranial 
ossification is so disorganised that the vault of tho skull consists of a mosaic 
of small Wormian bones. Congenital hypoplasia occurs in other me 3 enohymal 
tissues, notably tho ligaments and the sclerotica.' There is no evidence 
whatevor of vitamin deficiency. No abnormality in tho serum calcium, 
plasma phosphorus, or calcium output has been demonstrated. Tho plasma 
phospbataso tends to show a raised value but this is not constant. 

Symptoms. — The general health of the patient is good but fracturw 
occur from the most trivial violence or even normal muscle action. In tho 
course of time, 20, 30, or even 100 spontaneous fractures may occur. They 
ure often subperiosteal and cause little pain. The patient tends to bo short 
in stature and slender in build. As a result of anomalous cranial ossification, 
the shape of the head is often striking. A bitemporal protuberance so 
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marked as to torn the ears outwards is frequently observed, but protuber- 
ances in the occipital and frontal regions are also seen. Every bone in the 
body may be deformed. The limbs are Often bowed and of unequal length. 
Kypho-scoliosis, distortion of the ribs and sternum, and asymmetry of the 
pelvis all occur. Three other defects are commonly found in association 
with the fragile bones, namely, leaden blue sclerotics, a tendenoy to dis- 
location of joints, and after the age of 20 years otosclerotic deafness. Amongst 
the adult population affected with blue sclerotics approximately 60 per cent, 
have an associated liability to fracture, approximately 60 per cent, an 
associated otosclerosis, and 44 per cent, suffer from all three defects. Osteo- 
genesis imperfecta sometimes occurs in an hereditary form without blue 
sclerotics. 

Diagnosis. — Severe cases and all those with blue sclerotics are unmis- 
takable. In the new born great shortening of the limbs may suggest achondro- 
plasia, but the skull is quite different. Cases of spontaneous fracture in the 
adult occurring in hyperparathyroidism, hyperthyroidism, myelomatosis, 
osteoclastic carcinomatosis, and neuropathic atrophy of bones really cause 
no difficulty. 

Prognosis. — Severe cases of the pre-natal type are either stillborn or 
live only for a short time. In post-natal cases the condition proves more 
severe the earlier the first fracture appears. Multiple fractures in the first 
few years of life may lead to such deformities that the patient can never 
walk and may die before pnberty. In those who survive, the liability to 
fractures tends to become less before puberty. In general the longer the 
patient lives the greater will be the improvement, and in many of the adult 
cases the disability is slight only. 

Treatment. — The utmost care must be taken to avoid the occurrence 
of fractures. Treatment consists in gentle handling and oareful splinting. 
Union usually occurs without delay and is firm. Dislocations are reduced 
without difficulty. Vitamin D, caloium salts, and a high calcium diet have 
no effect on the course of the illness. 


OXYCEPHALY 

Synonyms. — Tower Skull ; Steeple Head ; Sugar Loaf Head ; Acro- 
cephaly ; Craniostenosis. 

Definition. — A congenital deformity of the skull due to premature 
synostosis of the cranial sutures. The skull is short from front to back and 
its vertical diameter is increased. Allied forms of craniostenosis are scapho- 
cephaly, the boat-shaped head, and plagiocephaly, the obliquely flattened 
head. 

AEtiology. — This is unknown. The disease is more common in males 
than females. It is sometimes hereditary and familial. It is usually present 
at birth but it may develop subsequently up to the age of six. 

Symptoms. — In its slightest form it attracts attention, while in its grosser 
forms there is no passer-by but is shocked by the disfigurement and repelled 
by its hideousness. The forehead is much increased in height, sloping 
gradually upwards to the vertex with feebly marked superciliary arches. 
The vertex of the skull appears pointed instead of flattened or rounded, 
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and a thin bony prominence is sometimes felt in the region of the bremna. 
The hairy scalp may be raised above the normal level and present the appear- 
ance of being perched on the top of a cone. Viewed laterally, the ears appear 
placed on a lower level than normal. Proptosis is present in most case 3 
and it may be so considerable that the eyeballs become dislocated in front 
of the lids. Failure of closure of the eyes, especially during sleep, may lead 
to lachrymation and conjunctivitis. Divergent squint is common and 
nystagmus is present in some cases. Symptoms arise from insufficient 
room within the skull for the developing brain. There is increased intra- 
cranial pressure with headache and sometimes vertigo. The condition is 
compatible with normal intelligence, but not infrequently optic atrophy 
supervenes. This is secondary to papillcedema in some 85 per cent, of cases. 
In the remainder it is brought about by narrowing of the optic foramen and 
is of the primary type. The sense of smell is often completely lost, but taste 
is affected very rarely. Hearing is unaffected. The following associated 
congenital malformations have been described in a few cases .* webbing of 
the fingers and toes ; malformation of ears, elbow and shoulder oints, and 
fingers. 

Radiological appearances . — Radiographs show an increased vertical 
diameter of the skull with its highest point either at the bregma or some- 
where between it and the lambda. The anterior fontanelle closes late, and 
its site is marked by a slight protuberance over which the bone is thinned. 
The sutures of the vault are partly or entirely absent, but the basal suture 
between the sphenoid and the occipital bone may be widely open. The air 
sinuses are rudimentary, and the middle fossa bulges forward. The most 
characteristic feature is the presence of numerous deep convolutional markings. 

Prognosis. — The optic atrophy, whether primary or secondary, may 
advance to complete blindness. There is nothing to show that oxycephaly 
shortens life. , 

Treatment. — Anodynes should be used in the relief of headache. If 
the symptoms of increased intracranial pressure become marked, and the 
changes in the optic discs progress, decompression may be necessary. 


DISEASES OF ENDOCHONDRAL OSSIFICATION 

ACHONDROPLASIA 

Synonyms. — Chondrodystrophia fcetalis (Kaufmann) ; Micromelia 
fcetalis. 

Definition. — A disease of foetal life in which defective endochondral 
ossification makc3 the bone3 preformed in cartilage short, but stout and 
strong. 

AEtiology. — This i3 unknown. Both sexes are affected equally. It is 
hereditary and has been recorded in six generations. Several members of 
the same family may be affected. The condition is unrelated to rickets, 
cretinism, syphilis, or tuberculosis. 

Pathology. — The essential abnormality is found in the cartilaginous 
epiphyses. The cartilage does not prepare itself for ossification, which is 
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in consequence so slow that the long bones are too short- Since, however, 
the periosteum goes on laying down bone normally, the bones are stout 
and strong. The membrane bones of the skull are unaffected, so that the 
calvaria is of normal size. Premature synostosis of the cartilaginous bones 
at the base of the skull leads to shortening, and consequent depression 
of the bridge of the nose. The clavicles are not affected. The pelvis is 
distorted and contracted, the sacrum being tilted forwards. Extreme 
lordosis may be present. The costo-chondral junctions are enlarged to 
form a rosary. The scapula is so small that the glenoid fossa scarcely holds 
the head of the humerus. 

Symptoms. — The patient is dwarfed but of normal intelligence. The 
usual height of the adult is about four feet. The vault of the head is large 
and the frontal and parietal eminences prominent. The face is small and 
the nose has a depressed and flattened bridge. The nostrils are large, the 
lips thick, and the lower jaw and chin well developed. The teeth are normal. 
The trunk is of normal size but the extremities are much shortened, and 
with the arms at the sides the fingers reach no farther than the great troch- 
anter of the femur. The humerus and femur are relatively more shortened 
than the other bones of the extremities, so that the proximal segments of 
the limbs show the most marked shortening. The arms are muscular and 
are held a little abducted from the trunk. The hands are short, thick, and 
trident-shaped, the fingers being almost equal in length. The lower limbs 
are thick and often show deep transverse furrows as if there were redundancy 
of the soft parts. This appearance is due to' the packing of well-developed 
muscles into the restricted long axis of the limb. This muscular develop- 
ment enables the achondroplasic to perform feats which are surprising in 
one so small. He rises from the lying-down position by a characteristic 
springing movement from the legs without any assistance from the arms. 
The curving and enlargement of the ends of certain bones gives rise to bow 
legs and beading of the ribs. The lumbar curve is increased owing to tilting 
forward of the sacrum and excessive development of the buttocks. In 
consequence the gait has a peculiar duck-like waddling character. The 
genital organs are normal. The fact that the female may become pregnant 
makes the pelvic deformity of great importance. The conjugate diameter 
is greatly narrowed, and it is almost impossible for an achondroplasic woman 
to give birth to a living child except by Caesarean section. That the disease 
has existed for something like five thousand years is known from models 
found in mummies of two achondroplasic gods of ancient Egypt, namely 
Ptah-Sokar and Bes. In the Middle Ages the attractive antics of achondro- 
plasics made them much sought after as court jesters or dwarfs. To-day 
not infrequently they play the parts of clowns at fairs, circuses and music- 
halls, and sometimes break chains on the stage. 

Diagnosis. — In the new born the great shortening of the limbs may 
suggest osteogenesis imperfecta, but the skull is quite different. In child- 
hood the malady is readily distinguished from rickets and congenital syphilis 
by careful attention to the physical signs. Achondroplasia differs from 
cretinism in that the patient is of average intelligence, and has normal skin, 
hair and voice. The pituitary dwarf presents no difficulty because the 
limbs and trunk are in perfect proportion. 

Prognosis. — The majority of infants suffering from achondroplasia are 
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either still-born or die shortly after birth. If the child does survive, the 
expectation of life is normal. The female achondroplasio faces greater rub 
in parturition than a normal woman. 

Treatment. — No treatment is of any avail. Orthopaedic treatment for 
bow logs is unnecessary. The pelvic deformity may uccessitate Coaarcan 
section. 


DYSCHONDROPLASIA 

Three clinical conditions are included under this heading. In all of them 
islands of ectopic cartilage are found giving rise to multiple ecohondromata 
or enchondromata. The three conditions are grouped together because of 
one feature they have in common, namely arrest or perversion of the normal 
process of endochondral ossification in certain bones. This chango differs 
from that seen in achondroplasia only because it is neither symmetrical nor 
universal. Different manifestations of dyschondxoplasia may occur in various 
members of the same family. 

(i) Hereditary multiple ossifying ecchondromata ( hereditary deforming 
chondrodysplasia, diaphysial aclasis, or multiple cartilaginous exostoses). This 
is a fairly common disease in which multiple bony tumours are found in 
association with certain other skeletal deformities. It is hereditary and 
may affect several individuals of the same family. It is more common in 
males than in females in the proportion of 3 to 1. It is usually discovered 
in childhood. Palpable bony tumours up to 2 cm. or more across are found 
more or less symmetrically placed near the knee, shoulder, hip, ankle and 
wrist. The scapula, ribs and pelvic bones may sometimes be affected. 
The stature is shortened and the limbs may be unequal in length. In the 
majority of cases the ulna and fibula are disproportionately short in relation 
to the radius and tibia. Bowing of the radius, ulnar deviation of the hand, 
irregular length of the fingers, and valgus deformity of the foot all may 
occur. Sarcoma supervenes in 5 per cent, of cases. Local exacerbation of 
symptoms in a patient over 30 years of age may be the first indication of 
its onset. Rarely pressure of an exostosis upon the spinal cord may cause 
paraplegia, or upon a nerve trunk pain or looal paralysis. Aneurysm ha3 
been recorded from pressure upon an artery. The radiological appearances 
are characteristic. The metaphysis of the bone affected is broadened and 
distorted, and ossifying ecchondromata with broad bases and pointed tip3 
project from it. The cartilaginous cap of the tumour is not seon unless it 
is calcified. The earlier the ecchondroma occurs the nearer to the centro 
of the shaft will it be. Where ecchondromata protrude between adjacent 
bones such as the tibia and fibula, local fusion may occur. The ulna is 
likely to be short and to end in a point, articulating with the radius on its 
mesial aspect but not partaking in the carpal articulation. Usually no 
treatment is required but should it be necessary to remove any particular 
swelling this is easily carried out. 

(ii) Multiple chondromata (Enchondromatosis). This is a rare disease 
affecting the bones of the hands and feet. Cartilaginous swellings in the 
fingers and toes begin in childhood and increase in size up to the age of 
30 years. The swellings are firm, olastio, rounded and slightly translucent. 
The skin over the larger ones may be tightly stretched and shiny and show 



MULTIPLE MYELOMA 


1405 


prominent veins. The hands and feet may become hideously deformed. 
Sometimes a rib near the costal cartilage, the sternum, the pelvis, and the 
scapula are affected. In certain cases the ulna and fibula are dispropor- 
tionately short as in diaphysial aclasis. Spontaneous fractures may occur, 
and sarcoma may supervene after years. Radiologically chondromata are 
seen as rounded, eccentric translucent areas expanding the corticalis, inter- 
rupting its outline, and projecting into the soft tissues. Sometimes the 
swellings are trabeculated and they may contain dense, punctate, calcified 
areas. Where operation is undertaken to excise some of the chondromata 
care must be exercised to avoid spontaneous fracture of the phalanges or 
metacarpals. 

(iii) Unilateral chondrodysplasia ( Ollier’s disease). This is a very rare 
type of chondrodysplasia occurring in children and sometimes familial. 
It usually has a completely unilateral distribution, but some cases have 
only one bone or one limb affected, and others are bilateral. Some abnor- 
mality is often first noticed between the first and second years of life, when 
as a rule one limb is found to be shorter than its fellow. The difference in 
length becomes progressively greater as growth proceeds. Deformity may 
occur either because weight bearing causes bending of the bone, or because of 
the different rate of growth where only one of the paired bones is affected. 
Most patients seem to reach adult life, when their symptoms are mainly 
those of their deformities and sometimes of a secondary arthritis. In a 
small proportion of cases sarcoma supervenes. The diagnosis largely depends 
upon examination of radiographs. The ends of the long bones show translucent 
longitudinal strife interrupted by small pale mottled areas and dark punctate 
spots. In the areas affected there is extensive alteration in the pattern of 
the corticalis and spongiosa, but the centre of the shaft remains normal. 
As the child grows older the typical striped appearance disappears and is 
replaced by dense punctate speokling due to areas of calcification. The 
disease has occasionally been mistaken for osteitis fibrosa, but the radio- 
logical appearances are pathognomonic. Treatment is concerned with the 
prevention and relief of deformities, and proceeds along the usual orthopedic 
lines. Osteotomy is sometimes necessary. Fractures are of fairly common 
occurrence, and like the osteotomies appear to unite well. 


DISEASES OE THE BONE MARROW 

MULTIPLE MYELOMA 

Synonyms. — Myelomatosis ; Kahler’s Disease ; Plasmacytoma ; 
Hsematogenous Myeloma. 

Definition. — A fatal disease characterised by the development of multiple 
tumours in the skeleton, which arise from cells of the bone marrow. It is 
very rare. The bones are affected in the following order of frequency : 
spine, ribs, sternum, skull, scapula, pelvis, clavicle, humerus and femur. 

./Etiology. — Multiple myeloma is of unknown origin. It is a malignant 
neoplasm of the hsematogenous marrow occurring in multiple foci. The 
disease is related to leuksemia, but differs from it in the sharper localisation 
of the neoplasia, the absence of enlargement of the spleen or lymph-glands. 
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the much smaller tendency for the abnormal cells to enter the blood stream 
and the frequent appearance of Bence Jones protein in the urine. Inter- 
mediate forms occur with features of both diseases. It is associated with 
interesting alterations of protein metabolism. The disease is sometimes 
familial. It begins most commonly at the age of 55, and only 10 per cent, 
of cases occur before 40. The sexes are affected in the proportion of three 
men to two women. 

Pathology. — Multiple deep red or reddish-grey sharply defined tumours 
are found distributed throughout the red bone marrow. They are us ual ly 
a few millimetres in diameter and very numerous. Occasionally a t um our 
may reach a diameter ns great as 5 cm. They are composed of blood-forming 
cells, which resemble plasma cells. They erode bone, sometimes expand 
the cortex, and cause deformities and spontaneous fractures. Rarely a 
diffuse hyperplasia of the marrow is associated with foci of tumour formation. 
Tumours may also be found outside the skeleton in the tonsils, liver, spleen, 
kidneys, or sex-glands, and these lesions may even precede those in the bones. 
The marrow tumours give rise in the urine to the Bence Jones protein which 
appears as a cloud when the urine is heated to 55° C., redissolves at 85° but 
reappears on cooling. It is found in 75 per cent, of cases, from a trace to a 
large amount. In some cases it appears early in the disease, in others late. 
Its occurrence may be continuous or periodic. Sometimes a substance allied 
to amyloid material is deposited in the muscles and in nodules connected 
with the periosteum, bursas, tendon sheaths and joints. It is possible that 
both the Bence Jones protein and the amyloid substance are produced from 
the breakdown of myelomata. The serum globulin is usually increased even 
as much as 8 per cent, (normal 2 per cent.). The albumin-globulin ratio 
may drop from the normal 2*2 to a figure as low as 0*5. The formol-gel 
reaction is positive (see p. 276), and there is a very rapid rate of sedimenta- 
tion of the blood. Metastatic calcification while by no means constant has 
been frequently observed in the kidney, lung, stomach, myocardium and 
uterine mucosa. The serum calcium is usually normal, but, taking into 
account the bone destruction which occurs as the result of erosion by the 
marrow tumours and also the metastatic calcification, it is not surprising 
that high serum calcium values have sometimes been recorded, figures 
from 13 to 16 mg. per 100 c.c. have been found. Those cases with a normal 
serum calcium have a normal calcium output, while those with a high serum 
calcium have an output up to double the normal. Where renal insufficiency 
complicates multiple myeloma the plasma phosphorus is found to be high 
and may rise as the kidney condition becomes worse. The parathyroids 
are not enlarged in multiple myeloma. 

Symptoms. — The initial symptom is pain, often bilateral, in the thoracic, 
abdominal and lumbar regions, and sometimes in the neighbourhood of the 
joints. Progressive kyphosis or angular curvature of the spine with los3 of 
total height follows. The spine, sternum and ribs may be tender on per- 
cussion. It is unusual for any of the myelomata to be palpable. In 60 per 
cent, of all cases spontaneous fracture occurs in the ribs, sternum, or later 
in the long bones. In no other type of bone tumour does pathological 
fracture occur so frequently. In some cases amyloid masses may be palpable 
as firm, rounded, slightly tender, subcutaneous nodules more than a centi- 
metre in diameter. They are felt especially in the scalp, along the spine, 
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sear the joists, and in the musculature, particularly that of the pelvic and 
shoulder girdles. There is usually a hypochromic anaemia, which becomes 
aggravated in the terminal Btages. In a few instances cells of the type which 
constitutes the tumour enter the blood stream in larger or smaller numbers, 
and it is probable that they can be found in the majority of cases if a 
sufficiently careful search is made. In rare instances the anaemia is of 
the leuco-erythroblastic type. Nephritis without hypertension is fairly 
common. The temperature is usually normal but recurring fever has been 
observed. The patient ultimately becomes bedridden and cachectic. It 
seems justifiable on clinical grounds to consider separately what may be 
called the vertebral form of the disease. Here the growth is confined for 
some time to the vertebral and extradural tissues. Moreover, death may 
occur before the growths become widespread, and sometimes without the 
Bence Jones protein having appeared in the urine. In this variety the 
patient rapidly develops signs of a transverse spinal lesion with blockage 
of the spinal canal. The thoracic cord is usually the site of compression 
and there is focal spinal tendemesB. Kadiographs show destruction of the 
corresponding vertebral body. 

Radiological Appearances . — In radiographs the marrow tumours are 
found mainly in the spine, ribs, Btemum and skull. They are seen as clean- 
cut elliptical or circular areas of complete translucence, set closely together 
and varying from 1 mm. to 5 cm. in diameter. The larger tumours may 
expand the cortex of the bone affected. There is a good deal of generalised 
osteoporosis throughout the affected bones. The spine shows collapse of 
the bodies of one or more vertebra. The skull is not thickened. Patho- 
logical fractures, especially in the ribs, are very common. 

Diagnosis. — Once the lesions have appeared in many bones the diagnosis 
is easily made. The age of the patient, multiple involvement of the bones 
of the thoracic cage, spontaneous fracture of a rib, Bence Jones protein in 
the urine, progressive anaemia, cachexia and characteristic radiographs 
make an unmistakable clinical picture. Biopsy of a portion of bone or 
examination of a bone-marrow smear from a sternal puncture may reveal 
the characteristic myeloma cells. Secondary carcinomatosis of bones may 
cause difficulty, especially in cases in which the primary growth is symptoms 
less. It is essential to differentiate the disease from generalised osteiti- 
fibrosa (hyperparathyroidism). There is some resemblance in the clinical 
picture as it affects the skeleton, but the presence of the Bence Jones protein 
and the blood chemistry are characteristic. In multiple myeloma the serum 
calcium is usually normal. If it is high it is associated with a high plasma 
phosphorus, whereas the characteristic effect produced by parathyroid 
hyperfunction is a high serum calcium with a low plasma phosphorus. In 
osteomalacia the patient is usually a woman in the child-bearing period of 
life, and a good deal of bending occutb in the bones. The blood chemistry 
is characteristic. Sometimes in the early stages of multiple myeloma wide- 
spread pain in the thoracic, abdominal and lumbar regions may lead to a 
mistaken diagnosis of fibro-myositis. In tuberculous caries of the spine 
neither the ribs nor the sternum are involved. The fact that the Bence • 
Jones protein is found in the urine in an occasional case of leukaemia need 
cause no mistake. In those cases in which nephritis complicates multiple 
myeloma the albuminuria may cause difficulty. The Bence Jones protein 
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may be detected in the presence. of albumin by making the urine slightly 
3 cid with acetic acid, boiling it and filtering while hot, using a funnel with 
a hot-water jacket. If Bence Jones protein is present the filtrato will become 
cloudy as it cools. 

Prognosis. — The prognosis is hopeless. Death often occurs within six 
months of the onset of symptoms, but occasionally a patient survives for 
two years or more. Broncho-pneumonia, cachexia, or compression para- 
plegia with ascending pyelo-nephritis are the usual terminal events. 

Treatment. — The patient should be treated by rest in bed, anodynes 
and suitable splinting when necessary. Occasionally deep X-irradiation 
can be used with good effect. It alleviates pain and reduces the size of the 
tumours, but it does not retard the progreB3 of the diseaso. It is dearly 
unjustifiable to explore the neck in search of a parathyroid tumour. When 
the symptoms and signs point to compression of the spinal cord surgical 
intervention may be worth while. Laminectomy reveals a grey or reddish- 
grey extradural mas3 either pushing the cord backward or encircling it. 
Removal of the mass decompresses the cord and is followed by improve- 
ment. Deep X-irradiation and the wearing of a spinal brace are advised 
after laminectomy. 

GAUCHER’S DISEASE 

In 1922 Pick discovered a gross osseous form of Gaucher’s disease. It 
is exceedingly rare. The symptoms are pain in the bones, pathological 
fractures and sometimes angular curvature of the spine. In radiographs 
the bones show patchy osteoporosis. A characteristic feature is that the 
ends of the femora are widened evenly. Both skull and pelvis may be in- 
volved. Sometimes scattered through the bones there are focal pale rounded 
areas which expand the cortex. These areas are deposits of kerasin, a galacto- 
lipin. The usual characteristics of Gaucher’s disease are, of course, present 
(see p. 866). 


HAjND-SCHULLER-CHRISTIAN’S DISEASE 

The lesions of Hand-Schiiller-Christian’s syndrome (lipoid granulomatosis 
or xanthomatosis of bones) are not confined to the calvaria, the orbit or the 
sella turcica (see p. 868). Erosions of the maxilla and mandible have been 
described, resulting in loosening or falling out of the teeth. Erosion of the 
petrous bones may lead to a syndrome simulating otitis media, and bilateral 
deafness has been observed. Large areas of rarefaction have been described 
in the long bones of the extremities, and in the spine, pelvis, ribs and 
clavicles. Pain may occur in the bones affected, especially the head, pelvis 
and thigh. Spontaneous fracture i3 not uncommon. When the pelvi3 is 
involved there may be deformity, including shortening of one lower limb. 
In some case3 the skull escapes entirely, diabetes insipidus and exophthalmos 
being absent. Radioiogically the deposits of cholesterol-ester are seen as 
irregular clean-cut translucent areas sometimes with a few coarse trabecula?. 
In order to distinguish the condition from multifocal osteitis fibrosa it may 
be necessary to excise a portion of bone for histological section. The lesions 
tend to yield temporarily to treatment by X-irradiation. 

Bosald Hu.n'txh. 
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DISEASES OF THE SKIN 

I. ANATOMY AND PHYSIOLOGY 

Ik order that the diseases which affect the skin may be understood it is 
necessary to give a brief account of the anatomy, physiology and general 
pathology of the skin. 

Anatomy. — The skin is a fibrous structure varying considerably in 
thickness in different parts of the body and covered externally by several 
layers of epithelial cells. On section its main bulk is seen to be made up 
of white fibrous tissue bundles running chiefly parallel to the surface and 
bound together by thin fibres of elastic tissue. The surface of this fibrous 
mass, which is called the dermis, is not level but is surmounted by a number 
of finger-like projections, called papilla, which fit into corresponding depres- 
sions or pits on the under surface of the epithelial covering which iB called 
the epidermis. 

In the fibrous stroma of the dermis blood vessels, lymphatics and nerves 
ramify. The arteries form a plexus of large vessels at the junction of the 
dermis with the subcutaneous fatty layer and from this deep plexus arteries 
pass upwards, frequently near hair follicles or sweat ducts to which numerous 
twigs are sent, to another superficial or sub-papillary plexus situated just 
below the bases of the papilla. Prom this smaller vessels pass upwards to 
end in the papilla. The veins follow a similar course in the opposite direction. 

Lymph circulates freely in the spaces between the cells of the epidermis 
and the fibres of the dermis, but definite lymphatic vessels are also found in 
the papilla and in the dermis, accompanying the blood vessels. 

The nerves of the skin are both medullated and non-mednllated. They 
also follow the course of the blood vessels and are distributed to the haii- 
follicles, Bweat and sebaceous glands, blood vessels, arrectores pili muscles 
and to the connective tissue bundles in their passage through the dermis. 
Losing their medullary sheath in the sub-papillary layer some fibres pass up 
aud are distributed to the papilla and to the basal and mucouB layers of the 
epidermis, while other medullated fibres end in curious whorls in tike papilla, 
which are called the touch corpuscles of Meissner ; a few end in small ovoid 
bodies, known as Pacinian bodies, in the subcutaneous tissue. 

The epidermis consists of several layers of cells, varying considerably in 
thickness in various parts of the body. The layer nearest the dermis consists 
of regular cubical cells to which it is intimately attached, and it is from 
th is layer that the rest of the epidermis is developed; it is spoken of as 
the stratum germinativum or basal layer. The layers above tbis consist 
of cells in various phases of transformation into hom cells, which are seen 
in their final form in the outermost layers. Above the basal layer there axe 
45 
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several layers of large polyhedral cells with large nuclei and a spongy cell 
substance ; they are bound to one another by fine fibrils from which they 
have obtained the name “ prickle ” cells ; this is the mucous or Malpighian 
layer. Above this are one or two layers of lozenge-shaped cells, lying parallel 
to the surface of the skin, whose protoplasm contains large deeply staining 
granules, giving to it the name granular layer. Then comes a thin trans- 
parent layer, the stratum lucidutn, and above this the horny layer. Here 
the cells have lost their nuclei and protoplasm, and consist only of a cell 
capsule which has been converted into a highly resisting substance called 
keratin ; the cells are intimately bound together and can only be separated 
with great difficulty. Thus a strong protective layer is produced winch can 
only be destroyed by strong acids or alkalis or by violence. 

In the cells of the basal layer are produced granules of ‘pigment which act 
as a protection against light rays. The pigment is an iron-free substance > 
named mdanin, and its method of production is still a matter of controversy. 

In the dark races the deeper cells of the mucous layer also contain melanin 
granules, and these can also be found in wandering cells in the dermis but are 
not formed in these cells. 

Dipping down from the epidermis into the dermis are certain epithelial 
structures, the hair follicles with their sebaceous glands, and the sweat glands. 

The hair follicles are pockets of epithelium which contain in their walls 
all the layers of the epidermis in a modified form. They penetrate the whole 
thickness of the dermis and often pass into the subcutaneous tissue for some 
distance. The hairs grow from enlarged papillae at the bottom of the pits 
and also consist of modified epidermis, so modified that the cellular structure 
is only visible on the outer layers formed of superimposed scale-like cells, 
the cuticle of the hair ; the remainder of the hair structure consists of an 
outer fibrous part, the cortex, and a more succulent centre, the medulla. 
Hairs are present all over the skin except on the palms and soles, and vary 
very much in size. Their ordinary characteristics need no description. The 
hair follicle is inserted obliquely in the skin, and on the aspect where it forms 
an obtuse angle with the surface, a small band of unstriated muscle, the 
arrector pili, is found, attached below to the hair follicle near the papilla 
and above to the fibrous tissue underlying the surface epidermis. This 
muscle on contraction erects the hair. 

From the same side of the hair-follicle, and lying between it and the 
muscle, so that it is compressed when the muscle contracts, is found a 
sacculated gland growing out of the follicle ; this is the sebaceous gland. It 
secretes an oily substance which lubricates the hair and the skin surrounding 
the follicle. The secretion is produced by fatty degeneration of the cells of 
the gland itself, and is expressed by contraction of the arrector pili muscle. 
These glands vary much in size and in some cases far exceed that of the hair 
follicle ; in this case they often open directly on the surface of the skin in 
common with the hair follicle. They are most developed on the face, back, 
chest and scrotum. 

The other epithelial appendages are tho sweat glands, which are found 
evorywhore in the skin. They are tubular structures which pasB down to the 
lowest part of tho dermis or into the subcutaneous tissuo and end in n coil, 
the sweat or coil gland, the straight portion passing to tho surface being the 
sweat duct. Both the duct and gland consist of a single layer of cubical cells 
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which becomes continuous with the basal layer of the epidermis. The duct 
has no special epithelial lining through the epidermis. Involuntary muscular 
fibres, which expel the secretion'of the gland and are under the control of 
special pilo-motor centres, are present among the coils of the glands. The ‘ 
secretion of the gland is a true secretion and is not produced by degeneration 
of its cells, as in the case of the sebaceous glands. Certain large sweat 
glands, called apocrine glands, occur in the axillae, nipples and pubic region, 
which do, however, show breaking up of the cell protoplasm during activity. 

The only other skin structures that require mention are the mils. These 
are amply modifications of the horny layer of the skin. The nail grows from 
that portion of the nail bed which is partly hidden by the nail fold and 
partly seen as the lunula of the nail, which forms a pale half-moon shaped 
area above that structure ; this area is called the matrix. 

Physiology and Pathology. — The functions of the Bkin are four in 
number — (1) It forms a protective covering over the whole body ; (2) it is 
an organ of secretion ; (3) it is the seat of tactile sensation ; and (4) it plays 
an important part in regulating the temperature of the body. The slnn 
also allows of absorption, though this can scarcely be considered one of its 
primary functions. Prom the point of view of dermatology the two first 
functions are the most important. 

The protective function is a double one : firstly the skin as a whole lying on 
a loose connective tissue pad, protects the deeper structures from damage 
by acting as a buffer ; secondly, the resistant characters of the horny layer 
protect from irritants, not only the deeper structures, but also the layers of 
the skin lying beneath it, for the moist cells of the body unprotected by these 
dry keratinised cells would perish if exposed even to the ordinary atmosphere. 
Damage to the homy layer is responsible for a very large group of inflamma- 
tions of the skin. 

The horny layer, however, does not act quite alone : it is made more 
impermeable to simple external irritants by the presence of a thin layer of 
oil on its surface which is provided by the secretion of the sebaceous and 
sweat glands. As will be shown later, absence or deficiency of this oily 
secretion renders the skin much more susceptible to external irritants. On 
the other hand, excessive sweat secretion from the large amount of water 
it contains may make the horny layer sodden, and therefore more liable to 
damage. Similarly an excessive sebaceous secretion tends to make the 
homy layer thicker and is an excellent medium for the growth of organisms. 

It must further be remembered that the horny layer does not form a 
complete sheet, but that innumerable invaginations which form the hair 
follicles and sweat ducts are present. These considerably weaken the pro- 
tective power of the horny layer, and it will be found that at these spots 
inflammatory reactions, due to damage of this layer, are most likely to occur. 
It is also practically certain that absorption takes place at these follicular 
openings. 

The secretions of the skin are the sweat and the sebum, the latter of which 
is the secretion of the Bebaceous glands. The former is a watery fluid which 
contains traces of sodium chloride and other mineral salts, extractives, and 
a very small quantity of urea and fats. It varies very much in quantity, but 
normally about equals the quantity of urine voided and, therefore, is re- 
sponsible for the removal of nearly 50 per cent, of the total water excreted 
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by the body. The main function of thia excretion of water ia to maintain 
the temperature balance of the body and, therefore, in hot weather the 
amount of aweat ia increased in order to cope with more rapid evaporation 
and so keep the body surface cool, the quantity of urine being correspondingly 
diminished unless larger quantities of water are imbibed. In cold weather 
the reverse is the case. 

A small amount of carbon-dioxide is also excreted by the skin, and the 
latter may therefore be said to bo an accessory organ of respiration. 

The sweat has special interest to the dermatologist not only from its 
lubricating effect on the homy layer, but also from the fact that certain 
drugs are sometimes excreted by it, and it ia possible that some of the 
eruptions caused by the ingestion of these drugs may be produced by their 
irritating action during the process of excretion by the sweat. 

The sebum is an oily secretion whoso function appears to be entirely that 
of lubricating the hairs and surface of the skin : it not only helps to protect 
the skin from chemical irritants, but also from the actinic rays of the sun. 

The other two functions of the skin, namely, the tactile sense and the 
regulation of temperature, will have been dealt with elsewhere, and aB they affect 
the dermatologist but little, they will not be further considered hore. 


II. GENERAL DESCRIPTION OF SKIN DISEASES | 

I 

The bulk of skin diseases fall into two great classes, inflammations and new- j 
growths. There are in addition certain conditions which cannot be included 
under either of these headings, and will require special mention, namely the j 
disorders of secretion, of sensation, of the circulation, and of pigmentation ; j 
atrophies of the skin and certain congenital abnormalities. It will also be 
necessary to describe the diseases of the hair separately. As so many of the 
inflammations depend upon disorders of secretion, sensation and circulation, 
it ia proposed to deal with these first. Before proceeding, however, to deal 
with pathological conditions of the skin, it will be useful to define the terms 
used in describing clinical manifestations. It must be realised, however, 
that these terms are used very loosely, and are only a convenient form of 
nomenclature. 

A macule is a spot which is not raised above the skin ; it may be vascular 
or pigmentary. The term is usually applied to small lesions up to the size of 
a pea, a larger lesion being called a “ plaque ” or “ tache.” Large sheets 
of redness are generally called an “ erythema.” 

A papule is a solid elevation usually not exceeding the size of a pea. If 
the surface is flat and smooth it is called a “ plane ” papule ; if pointed an 
“ acuminate ” papule. 

A tubercle or nodule i3 an elevation usually between a pea and a. hazel 
nut in size. The term nodule is also used for small solid swellings in the 
substance of the skin and subcutaneous tissue which do not necessarily 
project above the surface. 

A tumour is a swelling exceeding a hazel nut in size. It need not 
necessarily be solid, but this term is not usually applied to thin-walled super- 
ficial fluid swellings. 
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A wheal is a circumscribed elevation of the skin of a transitory character 
in which oedema is so marked as to force the blood out of the superficial 
capillaries and so produce a dead white elevation. 

A vesicle is an elevation not larger than a pea containing clear fluid. 

A bulla is a similar lesion of larger size ; in other words, a blister or a bleb. 

A pustule is a similar lesion to a vesicle, but contains pus instead of clear 
fluid. 

A scale is a lamella of the horny layer of the skin. 

A crust is a mass produced by the drying of exudates on the skin. 

An excoriation is an abrasion of the superficial layers of the epidermis. 

A. fissure is a crack in the sldn. 

An ulcer is a circumscribed loss of tissue involving the wholo thickness 
of the epidermis. 

A. M. H. Gray. 


III. CONDITIONS PREDISPOSING TO SKIN DISEASES 

A.— DISORDERS OF SECRETION 

Under this heading are included deficiency or absence of Bweat and 
sebaceous secretion, and also excessive secretion. 


ANIDROSIS OR DIMINUTION OP SWEAT SECRETION 

This occurs in many diseases, but is seen in its most marked form in 
xeroderma and ichthyosiB. It also is seen in hypo-thyroidism and in its 
more marked form myxoedema, in the degenerating skin of old people, and 
in poisoning by certain drugs, of which arsenic is one of the most frequent 
examples. 

The milder cases of hypo-thyroidism show dryness of the skin, dryness, 
brittleness and thinning of the hair. They improve rapidly under the 
judicious administration of thyroid extract. 


XERODERMA AND ICHTHYOSIS 

These two names aTe applied to the mild and severe types of the same 
disease. The condition is one of abnormal dryness of the skin with almost 
complete absence of sweat secretion accompanied by an overgrowth of the 
horny layer of the epidermis (hyperkeratosis). 

./Etiology and Pathology. — The disease is inherited and often occurs in 
several members of the same family. It attacks both sexes equally. The 
disease is usually noticed about the second year of life, but some children are 
bora with a condition closely resembling it (• ichthyosis congenita ) : these 
children are frequently premature and generally stillborn. There is no very 
definite evidence as to whether the changes in the epidermis follow the 
absence of secretions, or vice versa, or whether both are dependent on a 



1414 


DISEASES OF THE SKIN 


common cause ; possibly the overgrowth of the homy layer is an attempt 
on the part of Nature to compensate for the protection usually supplied by the 
only secretions. Histological examination shows very marked increase ia 
the thickness of the homy layer, which is irregular and grows directly from 
the mucous layer, the granular layer being absent. The sweat glands are 
apparently normal histologically, although they do not function normally. 

Symptoms. — In the milder cases (xeroderma) the skin is dry and rough, 
and there may be a certain amount of branny scaling on the surface. On the 
extensor aspect of the limbs the hair follicles are prominent and contain 
small homy spines. The palms and soles are more lined than normal, while 
the flexures of the body show little change. The hair is dry and lustreless, 
and occasionally stunted and brittle, while in a few cases only down grows on 
the scalp. 

In the more marked cases (ichthyosis) the body i3 covered with large fish- 
like scales which are firmly adherent. They may be thin, transparent and 
colourless, or thick and dark in colour (the so-called alligator skin). In these 
cases the trank and extensor aspect of the limbs are mojt involved, the face 
and scalp often showing little change, though the changes mentioned above 
may be present. This dry skin is particularly liable to become inflamed on 
account of alteration in its protective mechanism. 

There is another form in which the disease develops in localised sheets, 
lines or bands (ichthyosis hyslrix), but this condition b closely related to the 
linear naevi and will be dealt with under that heading. 

Diagnosis. — The dryness of the skin, the origin of the disease in early 
life, and it3 persistence, and the presence of fine or coarse scaling with the 
absence of inflammation render the diagnosis easy. 

Prognosis. — The disease persists throughout life, and although it can be 
relieved by appropriate treatment it never really gets well. 

Treatment. — This consists in an attempt to replace the natural oil of 
the skin. Frequent warm baths, followed by the application of some oily , 
preparation, are usually sufficient. One of the most useful preparations is 
glycerin, amyli, adip. Ian® hydros, aa ptes. ®q., but individuals vary a3 to the 
oil which suits their skin best. Too vigorous use of soap is to be discouraged. 

Some authorities recommend thyroid internally, on the grounds that the 
condition is due to deficient thyroid activity, but the results obtained have 
been scarcely sufficient to confirm this view. 


HYPERIDROSIS 

Definition. — This is a condition of over-activity of the sweat glands. It 
may be general or local. 

./Etiology and Pathology. — Sweating in febrile illnesses is not included 
under this heading. The generalised forms are usually seen in adults, while 
the localised varieties are not infrequently seen in younger people. They 
are both probably due to disturbances of the nervous system, though it p 
difficult to say that they always occur in neurotic individuals. There n 
no doubt, however, that hyperidrosis is very liable to produce a neurotic 
condition. 

Symptoms . — Generalised hyperidrosis . — In this condition the patient 
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sweats excessively, often on the least exertion or excitement. The sweat- 
ing may be so severe that the patient has to change his clothes several times 
a day — even in cool weather. 

Localised hyperidrosis. — There are certain regions of the body particu- 
larly liable to excessive sweating, namely, the palms and soles, the axills, 
and the genital region and perineum. The sweating is often very excessive, 
and may last for a very long time ; there is, however, a tendency for the 
condition to diminish with age, it being most marked in the latter half of the 
second and the third decades of life. 

The sweat allows certain saprophytic organisms to grow freely, with the 
result that decomposition takes place, and an extremely offensive odour 
develops. This is chiefly noticed in the feet, and is spoken of as bromidrosis. 
Occasionally the sweat is coloured (chromidrosis), due to bacterial activity. 

The skin constantly soaked in sweat is subject to attacks by irritants, 
bacterial and otherwise, and various forms of dermatitis are frequent com- 
plications of hyperidrosis, especially the forms spoken of as miliaria rubra 
and dysidrosis (see p. 1429). 

Prognosis. — Localised cases will generally respond to treatment; but 
the more severe generalised cases are apt to be very persistent. 

Treatment. — For the generalised cases frequent warm baths are required, 
to keep the «lrin clean. Dabbing on a solution of tannic acid (1 per cent.) 
in 50 per cent, alcohol, qr a dusting powder of talc containing 3 per cent, 
salicylic acid, is often useful. The general health should be looked 
to; and all dietetic errors and habits liable to cause sweating rectified. 
Some cases benefit by the internal administration of bromides and 
belladonna. 

The localised cases, when extreme, are best dealt with by X-rays. Ten or 
twelve doses, each of 120 r ($ skin unit), given in groups of four doses at 
weekly intervals, with intervals of one or two months between the groups, 
usually give a satisfactory result. Bromidrosis of the feet is best dealt with 
by frequent washing and change of socks, by bathing in 1 in 4000 potassium 
permanganate solution, or by washing with lysoform, or other formalin soap. 
The feet should then be freely dusted with the powder mentioned above. 


SEBORRHCEA 

Definition. — By the term seborrhcea is meant an over-activity of the 
sebaceous glands, resulting in an abnormally greasy skin. 

Etiology. — This condition occurs from the time of puberty onwards, 
gradually diminishing as age increases. It tends to affect certain races and 
families, but is also influenced by the habits of individuals. Gastric dis- 
turbance, constipation, anaemia, uterine trouble and the like all tend to 
exaggerate the condition. 

Pathology. — The condition appears to be due to some disturbance of 
metabolism not yet fully determined. Some authorities consider that 
infection by certain organisms play a part, but the evidence is inconclusive. 

Symptoms. — The regions affected are the face — especially the nose, 
naso-labial folds — the scalp, chest and back. In the milder cases the skin 
is greasy ; in the more severe cases it is thickened — giving rise to a muddy 
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appearance— and the follicles are patulous. This condition Darior haB labelled 
“ la kerose," In other cases the sebaceous follicles are plugged with send, 
solid sebaceous material. 

Complications. — Seborrhcea is the underlying cause of many skin 
affections. Acne vulgaris is merely a more marked stage of the follicular 
pluggng noted above. Infection by certain organisms producing eebor- 
rhosic dermatitis is very common, while the skin i3 especially liable to 
ordinary eczema and impetigo contagiosa. Acne rosacea is particularly 
liable to occur in seborrhceic individuals. 

Treatment. — The general health must receive attention. Diet should 
be regulated to get rid of dyspepsia and constipation ; especially should 
excess of sugars and starches bo avoided. Iron and arsenic are indicated 
in anaemia, and uterine troubles should be appropriately treated. 

Frequent washing with soap and water is necessary. Sulphur has a 
marked effect in diminishing the secretion, and especially in preventing 
organisms from growing in it ; it may be used as a powder — sulphur, prccip. 
5 parts, pulv. talc to 100 parts or as a lotion, potass, sulphurat. grs. 60; 
sp. vin. rect. fl. oz. 2, aquam ad &. oz. 8. 


B.— DISORDERS OF SENSATION 

The disorders of sensation comprise hyperesthesia, anaesthesia and par- 
resthesia. 

Hyperesthesia is generally symptomatic of some organic or functional 
disease of the nervous system, and has little or no importance in derma- 
tology. 

Anaesthesia also is usually symptomatic; but one form occasionally 
comes under the notice of the dermatologist first, namely, that associated 
with syringomyelia. The individuals affected show anaesthesia with trophic 
changes in the Bkin of the fingers, often with whitlows and other signs of 
skin sepsis. Further investigation shows the lesions to be only part of a 
more general disease of the nervous system. This type is spoken of as 
Morvan’s disease, and is dealt with elsewhere (p, 1763). Localised areas of 
anesthesia, with redness, are frequently an early sign of leprosy (see p. 132). 

Parccsthesia forms the most important group from the dermatological 
point of view, as it includes itching or prurituB. 

PRURITUS 

Under this heading are included those cases of itching of the skin in 
which there is no other obvious dermatosis. It may bo general or local. 

Generalised Pruritus 

.Etiology and Pathology. — The causes of general pruritus, apart from 
that due to animal parasites, may roughly be classified as follows : 

1. The presence of toxic substances circulating in the blood. For 
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Instance, in diabetes and jaundice from the presence of Bugar and bile-salts 
in the blood. Similarly certain ingested drugs, such as cocaine, will cause it. 
It also occurs in gout and nephritis. 

2. As a symptom of some blood diseases, such as leukeemia and lymph- 
adenoma. 

3. In atrophy of the skin in old people, the so-called senile atrophy. 

4. In a large group of cases in -which no cause can be found, and some of 
which are considered of functional origin. 

Symptoms.— In the majority of cases itching is the only or main 
symptom, but others, such as tingling and burning, may be present. It 
may vary very much in intensity, and may be intermittent. Some people 
suffer most in hot weather ; but it is more frequent on exposure to cold. Hot 
baths sometimes bring on attacks. In the more severe types the condition 
is most distressing, the patient rarely has any peace, but is constantly scratch- 
ing, it keeps him awake at night, and as a consequence his general health 
suffers and he becomes a nervous wreck. In spite of this, it iB extraordinary 
how little sign there is of scratching on the akm ; some cases Bhow a certain 
number of linear excoriations, but the scratch lesions are rarely as marked 
as they are in the localised forms and in parasitic affections. Sepsis of the 
skin is rarely seen. 

Diagnosis. — It is essential to try and find the cause. Parasitic infection 
should be excluded in the first place, and then internal ailments, including 
the blood diseases. The presence of marked scratch lesions, especially with 

S iis, suggests a parasitic origin ; the special distribution of parasitic lesions 
be considered under their appropriate headings (p. 1456 et seq.). 
Treatment. — In the cases in which no definite cause can be assigned it 
is necessary to attend to the general hygiene of the patient. Diet requires 
careful regulation ; alcohol, strong tea and coffee should be forbidden, as 
should all substances likely to produce urticaria, e.g. shell-fish, strawberries, 
etc. ; hot and highly seasoned dishes and excess of nitrogenous food are 
better avoided. Any disturbance of digestion, especially constipation, 
should he treated. In bad cases sedative drugs may be required, of which 
bromides, belladonna, cannabis indica and valerian are the most useful. 
Injections of pilocarpine are recommended in dry skins. In cases of sleep- 
lessness, hypnotics may be required. Opium should be avoided, as, apart 
from other reasons, it may increase the itching. 

Local treatment depends on the conditions which excite the pruritus : 
for instance, in some cases baths are advantageous, while in others they 
increase the itching. If the skin is dry, as in senile pruritus or when associ- 
ated with xeroderma, oily preparations are beneficial : glycerin of starch 
and lanolin in equal parts, or cocoa-nut oil with a little soft paraffin, are 
useful preparations, especially if 1 or 2 per cent, menthol or phenol is added. 
Liq. picis carbonis and liq. plumb, subacet. fort, aa min. 120, and milk to 
fl. oz. 8 is often satisfactory. Most cases, however, get most relief from alkaline 
baths and lotions : for the latter lotio alkalina (sodinm bicarbonate and 
borax, 1 per cent, of each in distilled water) answers well. 

It is very important to see that the patient changes his undervest at night. 
Many patients do not do so, and this undoubtedly predisposes to pediculosis. 
Even, however, in cases where no pediculosis appears to be present, caseB are 
often cured by attention to this detail. 
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Localised Pruritus 

Certain parts of the body are liable to pruritus ; these are the amu 
vulva, and scrotum. Other local areas, however, may be attacked, such as 
the front of the ankle, lower part of the leg, thighs, back of neck and scalp. 

./Etiology and Pathology. — Most of these localised cases probably start 
from some transitory cause, which gets better ; but a vicious circle has been 
started, the scratching bringing on itching, and this causes scratching again. 
In the case of the anus, piles are a frequent cause. Some cases are, a 3 
Castellani has shown, due to fungus infection. "Vaginal discharge frequently 
starts a vulval pruritus, as do sugar and other irritating substances in the 
urine. Sweating and friction of clothes, and possibly some parasitic con- 
dition, such as dhobie itch, may start a scrotal pruritus. 

For the other cases it is generally difficult to find a cause, and it is usually 
necessary to treat symptoms. 

Symptoms. — The localised itching is often followed by marked change 
in the skin from rubbing and scratching. The usual change noted is that 
called lichenificalion, in which the skin becomes thick and rigid, the lines of 
the skin deeper, and the area assumes a dull purplish colour, and on clearing 
up often leaves deep brown pigmentation. This is well seen in the patches 
in the flexures and on the limbs, but is modified in the moist parts, where it 
usually takes on a white sodden and swollen appearance, surrounded by a 
bright red inflammatory zone. The surface is often covered by numerous 
excoriations or blood-stained crusts. Occasionally these excoriations may 
become septic, and ulceration may occur. The symptoms are often so severe 
as to affect the patient’s health by sleeplessness and worry. 

Treatment. — The treatment recommended for generalised pruritus is 
often indicated in the localised cases, such as that directed towards obtaining 
sleep. 

The first thing to do is to remove any local cause ; e.g. vaginal discharge 
may require treatment. The bowels should be made to act freely by paraffin, 
saline aperients or enemata ; aloes is better avoided. Irritating food, 
especially coffee, alcohol, curries, etc., should be interdicted. Piles may 
require surgical treatment, and any rectal discharge, fistual or worms should 
be dealt with. All the parts should be carefully washed, mild alkaline 
lotions or weak antiseptics being useful, and afterwards dried thoroughly 
and a talc or zinc oxide powder applied. Further relief may be obtained 
by the application of 1 per cent, phenol and camphor cream, or 5 per cent, 
oleinatum cocainso (B.P.C. 1923). If these milder measures fail, the parts 
may be painted with silver nitrate, grs. 10, ap, tether, nit. fl. oz. 1, twice or 
three times a week, and a bland cream or mild alkaline lotion applied. In 
cases due to fungus infection, Castellani ’3 fuebsin paint (see p. 1453) usually 
proves efficacious. 

The most radical results, however, arc obtained by X-rays. Three or 
four doses of 120 r (.} skin unit) given at weekly intervals to the affected 
area will nearly always remove the itching completely, and the secondary 
changes in the skin will disappear. Grenz-rays and thorium X may also be 
used and have the advantage that they can be repeated with less risk oj 
damage to the skin. For localised pruritus excellent results can be obtained 
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with pasta picis carbonis (B.P.C.) or with ether soluble tar paste (Martindale). 
The best results are obtained when the paste is bandaged on. For localised 
body pruritus, excellent results are obtained by painting the affected parts 
•with crude coal tar, which is allowed to dry, and a talc powder applied. This 
method should not be used if sepsis is present. Further, much relief is often 
given by exposures to the ultra-violet rays of the mercury-vapour lamp. 


C.— DISORDERS OF CIRCULATION 

Only certain circulatory disorders have any bearing on skin diseases, 
if we do not include those disturbances associated with inflammation. Those 
which are referred to below usually come to the dermatologist on account 
of secondary changes produced in the skin. 


ACROCYANOSIS 
Synonym. — Chilblain Circulation. 

This is a condition most frequently met with in young women, though 
by no means confined to them, characterised by persistent blueness of the 
extremities, including the hands and feet, the nose and the ears. It includes 
the condition known as erythrocyanosis crurum puellarium frigida, which is 
fully described on p. 1112. 


CHRONIC VASCULAR STASIS OF THE LOWER LIMBS 

This condition occurs in almost all individuals approaching middle life, 
and progresses with age. In individuals suffering from varicose veins it 
commences earlier. As a rule no special symptoms are produced, but if the 
skin of the lower part of the leg is damaged — and it is particularly prone to 
injury — it does not heal well, and there is a great tendency for a dermatitis 
to be set up. In some cases, however, the venous congestion causes itching, 
and if the skin in this region is scratched a moist dermatitis is liable to arise, 
which becomes septic, and healing does not readily occur. In these ways 
we have the well-known *' eczema of the leg ” produced. These cases 
frequently go on to ulceration, and the familiar chronic varicose ulcer of the 
leg is the result. 


ROSACEA (ACNE ROSACEA) 

Definition. — This is a chronic vascular congestion of the nose and 
central part of the face, resulting from dyspepsia and other internal con- 
ditions, and followed by secondary inflammatory changes in the skin. 

Aetiology and Pathology. — The disease is common in both sexes, but 
rather more so in women. It begins usually after 30, but is occasionally 
seen before that age. It is generally associated with dyspepsia, usually 
of the flatulent type, though in many cases there is no very obvious gastric 
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disorder. Cases have been recorded in which complete achylia gastrica 
was present, or in which there was considerable diminution in the hydro- 
chloric acid in the gastric juice. Uterine disturbance and the menopause 
are responsible for some cases. Alcohol and strong tea drinking are potent 
causes. 

The mechanism of this vascular dilatation is not quite clear. It ia gener- 
ally assumed that some toxic substance is absorbed, and acts on the vaso- 
motor system ; but it is more probably a neurosis. The follicular lesions 
are the result of the congestion and of the increased sebaceous secretion 
which the hyperaemia causes, as well as of increased activity of the skin 
cocci. 

Symptoms. — The early symptoms are either thoBe of transitory flush- 
ing of the face, or the nose gradually becomes red. Examination shows the 
presence of dilated vessels on the alee of the nose. Later the congestion 
becomes more marked and not only affects the nose but the adjoining parts 
of the cheeks, the chin and the centre of the forehead. The redness may be 
persistent or remittent ; it is worse after meals. There is usually an increase 
in sebaceous secretion so that the skin becomes abnormally greasy. Scattered 
red papules now appear at the follicular openings, and often a bead of pus u 
seen in them, but no sebaceous plug or comedo. This is the typical “ acne" 
rosacea. If the skin is very dry, this papular rash may be absent ; but the 
whole affected area may become dry and scaly, especially if exposed to the 
weather, showing that the congestion renders the skin more susceptible to 
mild external irritants. In other cases, these inflammatory conditions are 
absent; but the vessels become very dilated, and much disfigurement 
results. In the most severe cases there occurs an overgrowth of skin and 
subcutaneous tissue which converts the nose into a lobulated tumour— 
rhinophyma. A number of cases show a persistent type of conjunctivitis, 
sometimes associated with a keratitis and corneal ulceration. The severity 
of the eye symptoms does not, however, appear to correspond with that of 
the skin lesions. 

The patients complain of few symptoms except dyspepsia and 
flushing of the face ; but the unsightliness of the condition brings them for 
relief. 

Diagnosis. — The “ acne ” variety must be distinguished from acne 
vulgaris, by the limitation of the lesions on the centre of the face, by the 
underlying congestion and vascular dilatation, and by the absenco of the 
comedo. The age is also a help, aB acne vulgaris is commonest between 
15 to 30. It must be remembered that sometimes the two conditions occur 
together. In dry “eczemas” of the face, the possibility of an underlying 
rosacea should not be overlooked. 

Treatment. — The cause must first be dealt with. A fractional test 
meal will give useful information as to digestive function. Easily digested 
food, with a minimum of carbohydrates and green vegetables, should be 
ordered, little or no fluid should be taken with meals, and alcohol and strong 
infusions forbidden. Sod. bicarb, grs. 15 to 20 with a bitter three times a 
day after food is of great help. Dilute hydrochloric acid, min. 20 thrice daily 
may be given in achlorhydric cases. The non-dyspeptic cases often do 
well on bromides and belladonna. Ichthammol grs. 3 to 5 (in capsules), or 
menthol, gr. 1, t.d.s., is often useful. The bowels should be regulated. 
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Local treatment should be sedative in the main. In the acneiform cases, 
calamine lotion with liquor calcis sulphurate (1 in 8) applied two or three times 
a day should suffice. In the dryer forms, ung.. aquosum (B.P.) should be 
applied night and morning. When the veins are much dilated and un- 
pleasantly prominent they may bo destroyed by electrolysis or a fine 
pointed cautery. In the cases with much hypertrophy it may be advisable 
to remove some of the overgrown tissue witn a knife. This can be done 
without leaving much scarring. 


Of the other disorders of circulation which occasionally come under the 
notice of the dermatologist may be mentioned Raynaud’s disease and 
erythromclalgia ; but these aro dealt with in other sections of this work (see 

pp. 1108, 1111). 

A. M. H. Gray. 


IV. INFLAMMATIONS OF THE SKIN 

Having dealt with some ol those disorders which predispose to inflam- 
matory changes, it is now possible to consider the Inflammatory Diseases 
of the SJdn. These may be divided roughly into two great classes: (1) 
The superficial inflammatory dermatoses, due mainly to irritants applied ex- 
ternally ; and (2) tho deep inflammatory dermatoses, due mainly to toxic 
substances circulating in tho blood. Tins division is not quite so definite 
as one might suppose, but it is a good basis on which to work. There 
are, however, a certain number of inflammatory dermatoses which 
cannot easily bo placed in dither group ; these will have to be considered 
separately. 


A.— THE SUPERFICIAL INFLAMMATORY DERMATOSES 

These are produced as a rule by the application of external irritants to the 
skin, but there utc a certain number of cases in which the external irritant 
cannot be traced, and in which the general symptoms suggest an internal 
toxin. External irritants may also cause deep-seated inflammatory derma- 
toses, but only when they aro introduced through the epidermis; thus, the 
puncture of the hairs of the nettle may produce an urticaria, the infection 
of a crack an erysipelas, a syphilitic ohanore or a patch of lupus vulgaris. 
Nevertheless, tho general rule is that a suporfieiany applied irritant pro- 
duces a superficial dermatosis. 

External irritants may be classified into the following groups : (o) 
chemical ; ( b ) heat and cold ; (c) actinic ; (d) bacterial ; and (e) mechanical. 
This order is chosen because the clinical types can best be explained in this 
way. The reaction of the skin to these different irritants is generally of the 
catarrhal type, which is known as “ eczema.” This term has, therefore, been 
used freely to label lesions, but, as will be explained later, is used more rigidly 
in describing oases. 
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^Etiology and Pathology. — Chemical irritants applied to the Bkia may 
cause immediate, or primary, local necrosis, but only those reactions of the 
skin to irritants which do not cause local death of the tissues are dealt with 
in thi3 section. Secondary local necrosis does, however, sometimes result 
from such reactions, as in the case of chronic leg ulcer following a varicose 
“ eczema.” 

Chemical irritants applied to the skin produce diderent forms of reaction 
according to the intensity of the irritant. The reactions also vary consider- 
ably in degree according to the sensitiveness or susceptibility of the subject 
to varying irritants. 

A great deal of attention has been directed to the subject of “ sensitive- 
ness,” or “ allergy,” of the skin. It is recognised that sensitivity may be 
congenital or acquired, and also that it may be specific for certain substances, 
or more or less general. For instance, certain individuals are congenitally 
sensitive to the “ primula obconica,” and whenever they come in contact 
with this plant a dermatitis will result. On the other hand, persons who are 
not sensitive to this plant can be made so by rubbing the leaf into scarifica- 
tions made in the skin, or by injecting into the skin, in appropriate doses, 
the active principle which has been isolated by Bloch. These are examples 
of congenital and acquired specific sensitiveness respectively. 

General sensitiveness is less well defined, but again may be congenital 
or acquired. In this connection, congenital peculiarities of the Bkin, such 
as xeroderma, have to be considered. 

If an intense irritant, such as a mustard plaster, i3 applied to the skin, 
the whole area to which it is applied becomes intensely red, owing to con- 
gestion of the papillary vessels ; the epidermis becomes cedematous, and if 
the action is prolonged, small vesicles or even large bullae develop under the 
homy layer. Lesions of this type are spoken of as erythematous eczema. 

If a milder irritant is applied it may only attack the follicles, which are 
the most vulnerable part of the protective mechanism of the skin. In tliis 
case Bmall follicular papules are produced, which in the more acute cases are 
surmounted by a small vesicle. These papules tend to group together on an 
erythematous base forming circumscribed patches. These are the papular 
and vesiculo-papular eczemas. With some irritants — croton oil, for example- 
follicular pustulation may also occur. The pus in this case is sterile, and the 
lesions dry up when the irritant is removed. This constitutes pustular 
eczema. 

Lastly, there is a type in which the primary lesion appears to be produced 
by cracking of the homy layer. It is seen, for instance, on the face in children 
who dribble, and on the hands of those who use soap and water to excess 
Under these conditions the homy layer becomes sodden with water, and this 
takes place more readily if alkalis, such as soap, are present. Then the 
skin dries quickly, especially when exposed to the wind, hot sun or a fire, 
and the homy cells tend to separate from one another, exposing the delicate 
mucous layer. In this type scaling first appears, followed rapidly by ery- 
thema. This is one form of squamous or erythemato-squamous eczema. 

All these primary reactions are liable to undergo secondary changes. 
Thus, fluid may exude from the surface from rupture of the vesicles and 
bull®, producing a weeping eruption ( eczema rubrum). Or, in the drier types, 
scaling may occur from irregular formation of the horny layer (this i3 the 
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secondary type of squamous eczema). The moist cases may become infected 
with pus organisms, and the exudate may dry in the form of crusts {eczema 
crustosum). Thickening of the homy layer may occur, especially when the 
palms and soles are attacked, and this leads to cracking in the deeper folds of 
the skin {eczema rimosum). Occasionally in the lower extremities lymphatic 
obstruction and an overgrowth of the epidermis is produced ( eczema verru- 
cosum), or even elephantiasis may occur. 

In ordor to classify these eczematous lesions a little more usefully it is 
advisable not to speak of a superficial inflammation produced by a known 
external irritant as an “ eczema,” but to call it a “ dermatitis,” qualified by 
the name of the irritant which causes it, as, for example, “ formalin derma- 
titis.” To use the word dermatitis without qualification is not so informing 
as to use the word “ eczema,” which indicates a superficial catarrhal derma- 
titis (in other words an “ epidermatitis ”). 

For a large group of cases in which the external irritant cannot be traced, 
or in which it is one of those mild irritants to which every one is exposed, 
such as the air, or the friction of clothes, and also for certain cases in which 
the lesions are disseminated over the body, the term “ eczema ” is still used 
for want of further etiological knowledge. 


DERMATITIS FROM CHEMICAL IRRITANTS 

These irritants are so numerous that it is impossible in a work such as this 
to attempt to give a complete description of them. They may, however, 
roughly be divided into the following classes : (1) Due to animal poisons ; 
(2) due to plants ; (3) due to chemical agents used in medicine ; (4) due to 
chemical agents used in trades; and (5) due to decomposition of body 
secretions. 

1. Superficial dermatitis due to animal poisons is rare, most of the 
reactions being of the deep type, as they are injected by the stings and bites 
of insects. Some forms of caterpillar, e.g. the woolly-bear, however, 
occasionally produce an eczematous reaction. 

2. Plants are probably responsible for more cases than are diagnosed. 
The Rhus toxicodendron or poison ivy produces the most marked symptoms, 
but this plant is rarely found in this country. The symptoms are an acute 
erythematous dermatitis, usually with much bullous formation, attacking 
cmefly the exposed parts, face and hands, but also affecting the moist parts 
of the body, the genitals, axillae and flexures. Japanese lacquer, which is 
made from one of the Rhus family, may also give rise to a dermatitis in 
susceptible individuals. The commonest plant in this country to produce 
a dermatitis is the Primula obconica, but other species of the primula may 
attack susceptible individuals. The lesions are similar to those mentioned 
above, but much less severe. Among other plants which may produce a 
dermatitis are Daphne mezereon, oleander, rue, parsnip, daffodil, and 
chrysanthemum, while handling certain woods, such as teak, satin-wood 
and ebony, may produce similar effects. In all doubtful cases of “ eczema ” 
it is well to look for the presence of one of these irritating plants. ' 

3. Of the chemical agents USED in MEDICINE some, such as cantharides, ' 
mustard, croton oil, chrysarobin and iodine, are used to produce varying 
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degrees of dermatitis. Others may produce it unintentionally, among these 
being boric acid, iodoform, sulphur, carbolic acid and perchloride of mercury. 
Formalin, much used in pathological laboratories, produces a damaging 
effect on the homy layer, followed by a squamous and Assuring dermatitis 
Sulphur, used in the treatment of scabies, is a common cause of an erythemato- 
squamous dermatitis on the flexor aspects of the limbs, on the abdomen and 
back, and is associated with intense irritation. Further, surgeons, students 
and nurses are apt to develop a dermatitis of the hands from the use of various 
antiseptics. 

4. Trade Dermatitis. — This is very common, and the lesions produced 
are often specific. They are very numerous, for a description of the majority 
of which special works should be consulted. Among the more common are 
the soap and water dermatitis seen in washerwomen and in those engaged in 
household duties. This may take the form of a dry Assuring dermatitis on the 
back of the hands and forearms, or a papulo-vesicular dermatitis in the same 
situation. Its aetiology has already been discussed. Grocers and bakers 
are subject to a vesicular dermatitis of the hands, from handling sugar and 
dough : the so-called grocer’s and’ baker’s itch. Those who handle cement 
in their work, french polishers, photographers, leather workers, etc., are 
frequently subject to dermatitis from articles used in their trades. These 
affections are usually of the papulo-vesicular type. 

An acute erythematous dermatitis affecting the exposed parts of the 
body has been Been in those engaged in making explosives, also a more acute 
form caused by “ mustard gas.” The lesions in this case closely resemble 
those produced by poison ivy, the same distribution being observed. 

Tar and oil acne.— Tar and various oils commonly give rise to a folli- 
culitis, with a central keratotic plug like a comedo, associated with perifolli- 
oular inflammatory papules and pustules, and found on those parts of the 
body which come into contact with the irritants. 

Cosmetics. — Various cosmetics may, in sensitised individuals, give rise to 
dermatitis. The best known are hair dyes containing paraphenylene diamine, 
which gives rise to an acute eczema of the face and neck, particularly affeoting 
the eyelids lipstick, in which the effects are usually limited to the lips and 
are duo to sensitiveness to some of the dyes used in the preparation ; nail 
polish, which is more likely to produce eczematous reactions on areas touched 
by the fingers, such as the eyelids and neck, rather than on the fingers them- 
selves ; and certain face powders containing “ orris root.” 

Fur dyes. — Certain cheap furs, chiefly rabbit skin dyed with some of the 
phenylenediamine group of dyes, are responsible for a dermatitis involving 
the neck and chin. There is often a considerable latent period between the 
first wearing of the fur and the appearance of the eruption, 

5. Intertrigo. — Decomposition of sweat and other body discharges j 
may set up a dermatitis, usually of the erythematous typo. This is best I 
seen in fat women who are not too cleanly in their habits, the lesions being 
found under the breasts, in the folds of the abdomen and groins, and on the 
genitalia, A similar condition is often seen about the napkin region of 
infants. An erythema first appears, the horny layer of the skin, becomc3 
sodden and is removed by friction of the parts, and a raw oozing surface j 
results. 

J acquets erythema infantum . — In some children an eruption consisting 
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of pea-sized papules occurs about the prominences of tbe buttocks, thighs 
and abdomen under the napkin ; the depths of the folds escape. Occasionally 
these lesions spread beyond the napkin area and frequently they are capped 
by a vesicle or crust. These cases are due to ammonia produced by the action 
of faecal organisms on the urine. -To prevent the production of ammonia, 
the napkins should be ■washed, then soaked in 1 in 4000 perchloride of mercury, 
wrung out and dried. 


DERMATITIS FROM HEAT AND COLD 

The erythema, followed often by blistering, as a result of a burn or scald, 
is well known. Similar but usually milder and more transient erythema may 
follow exposure to cold. The application of carbon-dioxide snow, to the Bkin 
for purposes of treatment is a good example of the effects of extreme cold. 

Erythema ab Ione. — Frequent exposure to the fire produces a curious 
recticular erythema, followed by pigmentation. 

Erythema Pernio (Chilblains). — Chilblains are frequently seen after 
exposure to cold. They occur chiefly in children and old people, and par- 
ticularly in those whose peripheral circulation is sluggish. The lesions are 
salmon-pink to purplish, varying in colour, which occur chiefly on the 
Angers, toes and the lower part of the legs, and which itch intensely. The 
lesions may ulcerate and produce extremely indolent Bores. When the 
helices of the ears are attacked, as they sometimes are in old people, con- 
siderable loss of tissue may result, The treatment for this condition is the 
same as for “ Erythro-cyanosis ” (see p. 1112). 

Trench Foot. — A somewhat analogous condition was met with in the 
trenches in France during the War of 1914-1918, in men who had to stand for 
long periods in the wet and cold. The feet became swollen and painful, the 
skin was reddened and blistering, and even necrosis occurred. The condition 
took a long time to subside. 


DERMATITIS FROM ACTINIC RAYS 

Erythema Solare.— Light, whether from the direct rays of the sun ot 
{tow. artificial sources, produces marked inflammatory changes in the skin. 
The sun’s rays produce first a transient erythema which subsides, leaving pig- 
mentation ; but in other cases a more persistent erythematous dermatitis 
occurs, associated with oedema and thickening of the skin and scaling or 
blistering : this is tbe so-called “ erythema solare.” 

Tropical Skin.— Exposure to tropical sun for many years may lead to 
atrophy of the skin with pigmentation and warty formation. 

Prurigo (Esttvale. — A rather rare condition occurs in some children in 
which it appears that the sun’s rays are an exciting cause. It consists of 
the appearance on the face and hands of small very itchy papules which 
appear during the summer and disappear in the winter. They are not always 
limited to exposed areas, but these regions are always the most severely 
attacked. The condition is a very peristent one, and any treatment, except 
protection from the sun’s rays, has little or no effect. 
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Hydroa (Estivale. — This is a much rarer condition than the preceding 
one and occurs in persons suffering from haematoporphyria congenita, though 
not in these cases only. The lesions are blisters, which appear on the parts 
exposed to the sun’s rays, and scars are left when the blisters disappear. 

X-ray and Radium Dermatitis. — X-rays produce much more persistent 
forms of dermatitis than the sun’s rays. If a slight overdose of X-rays is 
given, an erythema develops in the course of 1 to 3 weeks, which then gradu- 
ally subsides. If a larger dose is given, the erythema may come on earlier 
and blistering may occur, which takes weeks to get well. Finally, in the 
still more intense bums, necrosis of the skin, with the formation of an 
extremely indolent ulcer, develops. In other cases, atrophy of the skin, 
with telangiectases and pigmentation, occurs, which may, after many years, 
break down into an indolent and painful ulcer, and this may in turn become 
epitheliomatous. 

Radium may produce a similar series of changes. 

ECZEMA 

A description of the more specialised superficial dermatosis produced by 
mechanical and bacterial irritants will be left until those eruptions for which 
we reserve the term “ eczema ” have been discussed. The diagnosis and 
treatment of the dermatoses dealt with in the preceding paragraphs, together 
with that of eczema, will be considered at the end of this section. The 
reason for this is because it is probable that the lesions of eczema are pro- 
duced, in part at least, by chemical, thermal and actinic irritants, and that 
pathogenic bacteria do not playr an active part. Mechanical irritants do 
play a secondary role, and irritating chemical substances produced by sapro- 
phytic organisms are also concerned, but the latter are really chemical and not 
bacterial irritants. 

Under the term “ eczema ” are included — (1) Certain cases of derma- 
titis, probably due to chemical irritants, the identity or nature of which 
has not been discovered. (2) Cases in which individuals are so susceptible 
to irritants that they react to mild stimuli that would not ordinarily be 
classed a3 irritants, such as a slight exposure to the sun, a cold wind, the 
warmth of a fire, or even to the friction of the clothes. (3) Cases which, 
having commenced with a simple dermatitis caused by an irritant, fail to 
get well on its removal and the patient becomes hypersensitive, so that fresh 
patches are produced, either in the neighbourhood of the original lesion or 
in other parts of the body. In fact, another factor is present which is spoken 
of as “ sensitiveness.” 

./Etiology. — Many views are held as to the causes of this “ sensitiveness.” 
First there is the possibility of an inherited susceptibility or diathesis. This 
may be nothing more than some congenital peculiarity of the skin of which 
a recognisable form 13 xeroderma, already discussed. Abnormalities of 
secretion and of circulation alter the resisting power of the skin. So, probably, 
do certain toxic states, such as gout and rheumatism ; deficient elimination, 
as occurring in nephritis ; chronic infections, as in pyorrhoea and tonsillar 
sepsis ; digestive disturbances and alcoholism. Disturbances of the nervous 
system, such as teething in infants, uterine troubles and the neuroses, may 
play a part. 



ECZEMA 


1427 


More important, however, is the possible absorption of toxins from a 
local focus of dermatitis producing a hypersensitiveness or “ allergic ” con- 
dition, so that a violent local reaction occurs in the skin if the secretions 
from the original focus are brought in contact with other areas. 

Pathology. — In eczema and superficial dermatitis the anatomical changes 
are most marked in the epidermis and papillary layers. There is congestion 
of the papillary vessels, with overgrowth (acanthosis) and oedema (spongiosis) 
of the mucous layer, and wandering cells may be present throughout the 
epidermis. Ballooning of the cell of the mucous layer occurs and minute 
vesicles appear. The horny layer is improperly formed, the cells retaining 
their protoplasm and nuclei, with the result that they shrink up on reaching 
the surface, from evaporation of water in the protoplasm, and so scaling is 
produced. This pathological condition is called parakeratosis. 

Symptoms. — The general type of lesion found in eczema has already 
been described (p.1412 ). It now remains to describe some of the common 
types of case met with, and this is conveniently done by referring to the 
regions of the body affected. 

Pace and Scaup. — Eczema of the face of a very definite type is frequently 
met with in infants. It usually occurs in the first year of life, and is more 
frequently met with in the winter months. It begins with a red irritable 
spot on one or both cheeks, and spreads fairly rapidly, so as to involve the 
whole face and often the scalp. In the more severe cases lesions are found 
on other parts of the body. The initial lesion is a red swollen patch or a 
group of follicular papules which later develop into an eczema of a scaly or 
weeping type. Itching is always intense but paroxysmal, the child rubbing 
the parts violently with the hands or against the pillow. In the moist 
variety septic infection may occur and thick yellow-green crusts form on 
the surface. Infantile eczema is often very resistant to treatment and may 
last from six months to a year, even under careful treatment ; it usually 
dies out, however, during the second year of life. 

This type of eczema occurs about three times as frequently in males as 
in females, and is often followed later in childhood by a condition frequently 
known as “ flexural eczema,” which is dealt with below. 

Another type, also seen in infants, commences on the scalp, usually as a 
scaly or crusted patch, which becomes eczematised, usually as a result of 
scratching, and tends to spread down to the forehead and face. 

In slightly older children a generalised eczematous condition of similar 
distribution, but of a septic type, is seen in association with nasal and aural 
discharge. Small follicular pustules are often present, and blepharitis is 
common. This is really an eczematised impetigo — that is, a direct bacterial 
infection, and not of the same nature as the first named, which is non-baoterial 
in origin. 

Another common form of eczema met with on the face in children con- 
sists of sharply circumscribed scaly patches, always dry and with a surface 
like crepe. These patches occur in the region of the mouth and nose, and 
can generally be traced to dribbling, running at the nose, the habit of licking 
the Up or smearing the face with a wet finger, or to the use of strong soaps. 
Some cases, however, are of streptococcal origin (p. 1438). The condition iB 
produced by rapid drying o! a sodden homy layer as described above, and 
goes by the name of “ pityriasis simplex.” 
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In adult life, especially in oldish people, an acute erythematous eczema 
of the face is apt to develop. It usually appears quite suddenly. The whole 
face becomes acutely red and swollen ; the oedema of the eyelids often being 
so great as completely to close the eyes. In severe cases blistering may 
occur; but usually the acute oedema subsides and scaling ensues. This 
stage may either clear up completely or a chronic eczema characterised by 
redness, thickening of the skin, and scaling may follow. These acute cases 
are often associated with a similar condition of the hands and forearms, in 
fact the parts exposed to the air are most likely to be affected, and thi3 
condition is particularly prone to occur in cold weather. In some cases also 
a history can be obtained of a coexisting septic dermatitis elsewhere, fre- 
quently on the leg, and in these cases it is possible that some absorption from 
this has rendered the patient susceptible. Once a patient has had an attack 
he is always liable to recurrences, and great care must be taken to avoid 
exposure to extremes of temperature. Cases of this type may be limited to 
the eyelids, and a troublesome and chronic condition develops. 

Occasionally the papulo-vesicular type of eczema is met with on the 
face ; it is not infrequent on the forehead, generally in men under the bat- 
band, and often occurs in those who perspire freely. 

Eczema of the scalp is usually of bacterial origin. This also applies to the 
ears (see Seborrhceic Dermatitis p. 1442). 

“ Flexural Eczema.” — This is a well-recognised condition, which occurs 
usually in children, but may continue into adult life, and occasionally com- 
mences after puberty. It is a very specialised condition, and has been 
variously named “ Besnier’s prurigo,” or “ flexural prurigo.” It frequently 
follows facial eczema in infants, and is also frequently associated with asthma. 
These three conditions form a syndrome and are manifestations of an under- 
lying congenital condition named by Czerny the “ exudative diathesis.” 
The lesions are those produced by friction, and vary from moist eczematous 
patches to patches of chronio lichenification. The areas affected are chiefly 
the flexures of the elbows and knees, less frequently the backs and fronts 
of the wrists, the back of the hands, the sides of the neck and the face. Other 
parts of the body may be affected, and an extensive eruption is sometimes 
present. The condition is essentially a curious form of pruritus, the cause 
of which is not yet established. Experiments made with a view to demon- 
strating protein sensitiveness are still inconclusive. In the majority of 
cases the condition tends to die out before puberty. 

Upper Limbs. — The hands and forearms, also being exposed to the 
weather, are subject to eczema. The erythematous type frequently com- 
plicates that of the face, and runs a similar course. 

Papulo-vesicular eczema of the backs of the hands and the forearms is 
very frequent. It is generally produced by external irritants, whose nature 
can often not bo determined. The lesions usually consist of rather sharply 
circumscribed red patches covered with numerous vesicles which rupture 
and leave oozing, pitted raw areas of the size of a pin’s head. Sometimes 
the whole patch is considerably swollen with oedema. There is a great 
tendency in this type for fresh patches to appear in the neighbourhood, and 
even on distant parts. 

A chronic form is sometimes met ■with in the palm, chiefly along the 
deeper folds. It begins as an ill-defined red patch, and subsequently marked 
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thickening of the horny layer takes place. Owing to its inelastic natnre 
skin cracks and deep fissures are produced, which are very painful and very 
chronic. This type is spoken of as eczema rimosum. 

An acute vesicular form is also seen on the hands, chiefly on the palms 
and sides of the fingers, especially in people whose hands perspire freely. 
Owing to the thickness of the homy layer on the palm, these vesicles are 
very deep-seated, and appear like sago-grains in the skin. At first they do 
not rupture, but run together and form large blebs which can often be seen 
to be purulent. The attacks usually come on quite suddenly, and the feet are 
often attacked simultaneously ; they occur chiefly in the hot weather when 
sweating is profuse. This condition is called dysidrosis or cheiropompholyz, 
and was originally thought to be due to obstruction of the sweat ducts, with 
the formation of retention cysts. This is now known not to be the case, and 
that the vesicles are produced by an inflammatory exudate. It is probable 
that the Bkin is made sodden by excessive sweating, and this xenders it sus- 
ceptible to the attack of some external irritant. A similar condition ha3 
been observed from handling aurantia, a substance used in explosives, which 
shows that the condition may be produced by an external irritant. A number 
of these cases are due to fungus infection, the so-called “ eczematoid ring- 
worms ” of the hands and feet (see p. 1452). 

Trunk. — Eczema on the trunk is nearly always secondary to patches 
starting elsewhere, if seborrhoeic dermatitis and dermatitis due to irritants 
such as sulphur are excluded. There is, however, one type to which reference 
should be made. In people who sweat much, and especially in infants, an 
eruption of small vesicles, each surrounded by on inflammatory zone, some- 
times appears on the trunk. The lesions appear to be formed around the 
sweat duct openings. ThiB condition is called miliaria rubra, or prickly heat, 
and is probably of the same nature as the vesicular eczema of the hands, the 
mouths of the sweat follicles being softened by the sweat and some irritant, 
possibly a bacterial irritant, causing an inflammation. 

The nipples are sometimes the seat of an eczema ; but this is nearly always 
of external origin, either from careless treatment during suckling, or from 
injury from stays. 

Genitals and Anus. — The moist areas of the genital and anal regions are 
liable to be attacked. These are not infrequently secondary to a pruritus, 
a traumatic dermatitis being produced. On the anus and vulva, thickening 
of the skin, called lichenification, is most common, and has been already 
mentioned. The scrotum is occasionally the seat of an erythematous derma- 
titis very distressing to the patient, and very intractable. A considerable 
number of cases of eczema in the genito-crural region are due to infection 
with fungi, or yeast-like organisms, and in order to exclude these a careful 
microscopic examination of the scales should be made (see p. 1451). 

Lower Limbs, — A special form of eczema is very common on the lower 
part of the legs. It is associated with chronic vascular stasis. It is generally 
met with in middle-aged or old people, but is frequently seen in younger 
persons who suffer from varicose veins, hence its designation varicose eczema. 
It begins either from an infected abrasion which does not heal, or from scratch- 
ing an itchy leg. Once started the inflammation spreads, as the condition 
of the Bkin does not favour resolution. The extension is often due to ill- 
devised dressings whioh further lower the resisting power of the akin and 
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favour the retention of discharges. An extensive weeping or crusted derma* 
titis, therefore, follows, and this is rarely confined to the lcg on which it starts, 
the other soon becoming infected, probably from contact in bed. Owing to 
the poorly nourished condition of the skin, ulceration iB very prone to occur, 
and thus the chronic varicose ulcer, so familiar to the out-patient department 
of any hospital, develops. These cases are particularly prone to spread to 
other parts of the body by the mechanism referred to above. 

The feet arc subject to the same type of acute vesicular eczema a3 the 
hands. 

The Nails. — The matrix of the nails may be involved in an eczematous 
process affecting the hands and feet, and may either show a marked irregu- 
larity of growth, with roughening of the surface of the nail, or the nail-plate 
may be pushed up from the nail-bed by parakeratosis beneath. 

Diagnosis. — Keeping in view the types of eczema already described, the 
diagnosis of the lesions should present little difficulty ; to determine the 
cause, however, is not so easy. Efforts must, however, first be directed to 
try and discover an irritant, and if it cannot be found, or if it appears to be 
one of those mild irritants which do not normally produce a skin reaction, 
the cause of the patient’s susceptibility must be investigated. These causes 
have already been discussed and require no repetition. As to the nature 
of the irritant, some help is obtained by the type of reaction and by its 
distribution ; for instance, in an acute eczema affecting the face and hands, 
exposure to the wind or sun or to some irritant, as the primula, is 
suggested. With trades certain parts of the body tend to be especially 
exposed. Lesions affecting the exposed parts and the moist parts of the 
body suggest some strong volatile irritant, such as rhuB poisoning. 

Acute erythematous eczema has occasionally been mistaken for erysipelas ; 
but the absence of a sharp line of demarcation, a slowly spreading edge and 
high fever, should render the diagnosis simple. Acute giant urticaria of the 
face is unassociated with redness or vesication. The lesions of erythema 
multiforme are smaller, more sharply defined, and deeper-seated. 

The squamous forms have to be distinguished from seborrhceic dermatitis ; 
this i3 often difficult, but the characteristic features of this latter disease 
will be considered later. 

Ringworm of the glabrous slrin tends to occur in circumscribed circular 
patches or rings, and the fungus can easily be found under the microscope. 
A special form occurring in the groins is characterised by its bilateral 
symmetry, its sharp spreading edge, and the presence of fungus in the 
scales. 

Pityriasis rosea in extreme forms may lead to confusion, but the acute 
generalised onset, and the presence of some of the typical oval lesions, with a 
collarette of scales attached about a millimetre from the free edge, will usually 
settle the diagnosis. 

Psoriasis is rarely confused, owing to its characteristic distribution on 
the extensor aspects of the limbs, its usual sharply defined patches, and the 
dry silvery scaling, seen even in the smallest papules. A few cases, how- 
ever, of isolated patches made up of small aggregated psoriasis papules 
may be very difficult to distinguish from localised patches of squamous 
eczema. 

The moist forms have to be distinguished from impetigo contagiosa. In 
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this disease, however, the vesicles are larger but rarely seen, while the pres- 
ence of isolated crusted lesions of varying size, with little or no inflammatory 
zone surrounding them, is characteristic. 

The vesicular eczemas of the hands and feet may be caused by a ringworm 
fungus. This should always be suspected in the chronic spreading cases, and 
must also be looked for in the acute cases. The diagnosis is made by finding 
the mycelium of the fungus in the walls of the vesicles — a task not always 
easy. A curious type of Assuring eczema between the toes is almost invari- 
ably caused by a ringworm fungus. 

The eczemas found in the course of animal parasitic affections, such as 
pediculosis and scabies, will be dealt with later. 

Prognosis. — This is always uncertain. Most cases of dermatitis due to 
an external irritant applied on a single occasion get well readily .when the 
irritant is removed. Those caused by the repeated application of the same 
irritant, as in trade dermatitis, are apt to be more persistent, while recurrent 
attacks may be extremely troublesome. Once the skin has been damaged 
subsequent attacks are more common and more resistant to treatment. 

Those cases in which some underlying susceptibility exists are always 
apt to be resistant to treatment. 

Treatment. — Prophylactic. — This depends on the search for the 
irritant, and its removal. The latter is not always possible in case of trades ; 
but much can be done to insist on scrupulous cleanliness. Various mechanical 
measures have been devised for the removal of irritating dusts, etc., and in 
some trades “ barrier creams ” may be applied to the skin before starting 
work. It must not, however, be forgotten that the use of strong soaps, soda 
and turpentine to remove traces of a man’s occupation are often the cause of 
the dermatitis. In cases where these substances have to be used, by washer- 
women, etc., the use of a cold cream or some glycerine preparation to replace 
the grease of the skin will prevent a good deal of trouble. 

Eczematous subjects should protect themselves from the sun, cold wind, 
and heat of the fire. 

Local Treatment. — Thi3 applies equally to the cases of dermatitis due 
to known irritants, and to those we have labelled “ eczema.” The main 
treatment in the early stages, after removing the cause, is to protect the 
Bkin and to provide soothing application to allay the infiammation. The 
use of soap and water will generally have to be forbidden. 

In the early and acute stages lotions are most suitable, grease in any 
form being badly tolerated. Calamine lotion can be applied frequently 
and allowed to dry on the skin, the powder it contains forming a protective 
dressing over the surface ; it i3 best used in the acute erythematous and 
papulo-vesicular form in which there is not much oozing. In the weeping, 
cases, lead lotion applied on linen and kept moist is more suitable ; it forms 
an insoluble albuminate of lead which acts as a protective layer. If, how- 
ever, much sepsis is present, it is well first to use a mild antiseptic, baths 
of 1 in 4000 potassium permanganate, or lotions of i in 4000 perchloride of 
mercury, or 1 in 1000 acriflavine being very suitable. If these lotions dry 
the skin too much 3 per cent, glycerin may be added. 

As soon as the acute stage has subsided oily preparations are better. 
It is well to begin with one containing a considerable percentage of water, 
the lin. calaminse (B.P.C.) or linimentum calcis being the type. Ichthammol, 
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2 pet cent., may with advantage be added in moat cases, and if the itching 
is severe 1 per cent, to 2 per cent, phenol. Later the water can be given 
up and either pure oily preparations aa lin. calaminto co. (B.P.C.), or oint- 
ments used. These latter are not satisfactory if there is much discharge ; 
but this can be checked by painting the Burface once every second or third 
day with 1 per cent, silver nitrate in sp. (Ether, nit. 

Once the chronic stage has been reached pastes are the beBt means of 
applying medicaments. Zinc paste consists of zinc oxide, 25 ; pulv. amyl., 25 ; 
paraff. moll., 50 parts, and makes a firm dressing when spread on linen or 
lint. It not only affords good protection, but allows a certain amount of 
absorption to take place. 

If the chronic cases do not respond to treatment stimulating prepara- 
tions are required, and can be incorporated in the zinc paste. Coal tar, 1 per 
cent, to 5 per cent. ; or oil of cade, 5 per cent, to 10 per cent., are useful, and 
where there is thickening of the homy layer 1 per cent, to 3 per cent. ac. 
salicylic, should be added. Chronic dry cases, and even moist ones, if not 
septic, often do well if painted with crude coal tar which is allowed to dry on. 
X-rays, 120 r ( } of a skin unit), repeated 3 or 4 times at weekly intervals, are 
extremely valuable in resistant cases, and cause rapid disappearance of the 
lesions. 

In septic cases the crusts should be removed by warm oil or Btarck- 
poultices, and a weak mercurial or flavine lotion first applied, and after- 
wards a zinc paste containing 3 per cent, ammoniated or yellow oxide of 
mercury. 

The gelatine paste of Unna is very useful in the chronic eczemas of the 
leg, after any sepsis has been removed by antiseptic dressings. Certain 
chronic eczemas of the legs do well when strapped with varicosan or elasto- 
plast bandages recommended by Dickson Wright, and this method is particu- 
larly valuable when ulcers are present. 

For facial eczema of infants, 3 per cent, crude coal tar in zinc paste, 
spread on a mask and continuously applied, is of great value ; or the special 
tar paste devised by White of Boston, U.S.A., may be employed. The sarao 
paste is the most satisfactory application in cases of flexural eczema of the 
non-infective type. 

General Treatment. — The patient must be examined for any conditions 
liable to lower his general resistance. Septic foci, such as pyorrhoea, or 
tonsillar sepsis, should be removed. In the more acute cases it is advisable 
to put the patient on milk diet, and to keep him in bed. In the less severe 
cases a light diet, the avoidance of alcohol, strong coffee and tea, hot and 
highly seasoned dishes, shell-fish, salted meats and cheese, should be pre- 
scribed. Constipation should be dealt with, while intestinal fermentation 
may bo met by the exhibition of salol or bismuth salicylate, grs. 10 to 15 ; 
ichthammol, min. 2 to 5 ; or menthol, gr. 1 in capsules three times a day. 
In gouty subjects alkaline waters and colchicum are indicated. 

In the infantile facial cases, the children are usually overfed and some 
reduction in diet is often required. 

In debilitated cases cod-liver oil is of value, while arsenic and iron are 
helpful when nniemia is present. In acute cases vin. autimoniale, min. 5, 
t.d.3., has been much recommended. 

Sleep is often disturbed, and will require sedative drugs to allay itching, 
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and in the worst cases hypnotics : bromides are useful for the former, while 
for the latter sulphonal, methylsulphonal and chloral hydrate are among 
the best. Morphine should be avoided, owing to the prolonged nature of the 
cases and to its tendency to increase itching. 

Desenst lisa lion . — As has been noted above, of recent years it has been 
realised more and more that many cases of eczema are dependent on the 
sensitiveness to specific irritant. The offending substance can sometimes be 
determined by the reaction produced when it is applied to the slnn i or in 
doubtful cases a series of substances oan be applied under pieces of strapping, 
or can be introduced by puncture or scarification, all tests being carefully 
controlled. In the so-called “ patch test,” when the offending substance is 
applied under strapping, a local eczematous reaction appears ; when puncture 
or scarification is employed, a wheal is produced. 

If the cause of sensitiveness is thus discovered it is possible, in some cases, 
to desensitise the patient by injecting intradermically an extract of the 
offending substance in minute and gradually increasing doses. Further, in 
cases where no specific substance can be determined, it has been found 
possible to desensitise patients by the injection of non-specific protein 
Bubstances. 

A method much in vogue at the present time is to withdraw 5 to 20 c.c. 
of blood from a vein of the patient and to inject either the whole blood or 
the serum from it into the gluteal muscles. Another method is to inject 
5 to 10 o.c. of sterile milk on several occasions, at 2 to 3 days’ interval, 
intramuscularly. Peptone is also used by some, and may be given either 
intravenously or intramuscularly. 


DERMATITIS FROM MECHANICAL IRRITANTS 

Acute dermatitis due to mechanical irritation is best seen in the redness 
and blisters found on the hands after rowing or on the seat after riding, in 
those unused to these exercises. The chronic form shows itself as a thicken- 
ing of the horny layer as seen in the callosities on the hands and feet. The 
form of dermatitis of mechanical origin, however, which requires special 
attention here is that produced by the fingers and finger-nails. 

1. SCRATCH ERUPTION 

Constant friction applied to a localised area produces changes in the skin 
of a characteristic type. The skin becomes thickened and loses its elasticity ; 
the folds and lines are much exaggerated, and the angular areas of skin inter- 
vening become prominent and shiny, resembling the papules of lichen planus ; 
the colour may be the same as the normal skin, or red, but generally purplish, 
and sometimes the surface is finely scaly or warty. In old-standing cases 
much brown pigmentation may be present. This condition is spoken of as 
“ lichenification ,” and is seen at its best in localised pruritus, already described 
on p. 1418. 

When general irritation is present the scratch lesions are more diffuse 
The finger pasting over the skin causes contraction of the arrectores pili 
muscles and the follicles are erected; the next sweep of the finger-nail 
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scrapes the top off the erected follicle and a spot of blood appears, which 
dries as a blood-stained crust. In bad cases, linear excoriations are produced, 
consisting of a line of blood-stained crusts. If sepsis supervenes, typical 
impetigo contagiosa lesions are produced, and these are particularly common 
in children ; in other cases “ eczematisation ” occurs — that is, the inflamed 
papules group together to form a patch or patches, which may be dry and 
scaly or may weep. Patches of fichenification may also be found mixed 
with other scratch lesions, while in the most Bevere cases, ecthymatou 3 
lesions, boils and linear ulcers may occur. 

2. CALLOSITIES AND CORNS 

These are localised overgrowths of the horny layer, the result of local 
mechanical irritation. A corn differs from a callosity in that the central 
portion shows a much greater degree of overgrowth than the periphery, and 
forms an inverted horny cone which presses on the sensitive dermis, producing 
much pain. A com may develop from a callosity, but frequently arises 
independently. 

Symptoms . — Callosities are seen as a painless thickening of the horny 
layer over the ball of the foot and on the palms of the hands, in the latter 
situation especially in manual workers. They may also occur in other 
situations. 

Corns may be of two kinds — (1) the hard and (2) the soft. The former 
are painful, horny elevations, chiefly seen on the feet, and especially in peoplo 
who wear badly fitting boots. The common sites are on the dorsal surface 
of the little toes and on the plantar surface of the great toe and over the 
head of the first metatarsal bone. If the surface layers are removed with 
a razor a central “ core,” often stained black or dark brown from haemorrhage, 
will be seen. 

Soft corns are found on the lateral aspects of the toes in the interdigital 
spaces. They are usually lentil-sized raised swellings, covered with sodden 
epidermis, and intensely painful. Soft corns are usually found associated 
with interdigital ringworm. 

Treatment. — Callosities require no treatment. The principal point 
in the treatment of corns is to remove injurious pressure; this can be done 
firstly by fitting suitable boots, and secondly by taking pressure off the com 
by wearing a ring of spongiopiline around it. The surface homy layer should 
be pared down with a sharp knife or razor and 10 per cent, salicylic acid 
plaster applied or salicylic acid collodion painted on, the softened horny layer 
being removed daily. Soft corns are treated as for interdigital ringworm 
(see p. 1453). 


DERMATITIS ARTEFACTA 

This is the name given to self-inflicted lesions of the skin. These are 
usually found in hysterical individuals, who produce them in order to induce 
sympathy, or in persons who are endeavouring to exact compensation or 
to avoid some unpleasant duty. 

Symptoms. — The lesions are produced by various means, such as friction, 
the application of strong acids, or alkalis, or of blistering fluid, by heat or 
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by the aid of some sharp instrument. All stages from simple erythema to 
actual destruction of the skin may occur. They may be single or multiple, 
but are found on parts of the body easily accessible to the hands, and especi- 
ally to the right hand (in left-handed people to the left hand). The lesions 
are very characteristic, especially those in which a liquid agent has been 
used. They have very sharp edges and the outline is angular, unlike that 
seen in any ordinary skin eruption ; and not infrequently irregular patches 
near the main lesions have the appearance of having been produced by a 
spilt liquid. In addition, it may be noted that in the case of the malingerer 
the artefact may simply consist of keeping open an already existing lesion. 

In hysterical cases anesthesia of the palate has been frequently noted. 

Treatment. — For effective cure the patient must be kept under observa- 
tion, and caught in the act of producing the lesions. This may put a stop 
to further activities. Otherwise, occlusive dressing and mental treatment 
are required. 


DERMATITIS FROM BACTERIAL IRRITANTS 

Many different organisms are capable of producing dermatitis of external 
origin, and the eruptions produced are usually characteristic of the organism 
causing them. These will be described under the organisms concerned. 

1. PYOGENIC INFECTIONS 

It is not always possible on clinical examination to determine whether a 
given lesion is produced by the streptococcus or the staphylococcus. It 
used to be held that the superficial infective vesicular lesions were due to 
the streptococcus, while the follicular pustular lesions were of staphylococcal 
origin. While tins appears to be true for the latter, it is now recognised 
that certain vesicular lesions may be of staphylococcal origin. 

(a) Impetigo Contagiosa 

Symptoms. — This is an affection chiefly seen in children. It affect® 
mainly the exposed parts, such as the face and hands. The initial lesion is 
a small pea-sized clear vesicle, which, owing to its superficial position between 
the homy and mucous layers, has an extremely thin wall and ruptures very 
easily. Before rupture, however, the fluid often becomes turbid, and if cultured 
in this condition contains both streptococci and staphylococci. If cultured, 
however, in the very early stages, pure growths of streptococci may usually 
be obtained. Once ruptured, fluid exudes freely from the base of the blister 
and dries as a crust. The crusts vary in thickness 'and character according 
to the amount of secondary infection, being thin and amber-coloured if 
little secondary infection is present, but thick and greenish if it is consider- 
able. Usually the lesions are numerous ; they are asymmetrical and 
obviously spread by local inoculation. 

When the lesions occur in folds, such as at the angles of the mouth or 
nose and behind the ears, a troublesome fissure is likely to form, and generally 
crusting is absent, the fissure being surrounded by a moist, sodden, red 
area. 
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The disease is very contagions and children inoculate one another freely 
any slight abrasion being sufficient to allow the entrance o! the infecting 
organism. One particularly common cause is pediculosis capitis, and in this 
case the scalp is usually first affected. In all cases of impetigo of the scalp 
or back of the neck, search should be made for pediculi. 

Occasionally the blisters do not rupture early, but spread contrifugally, 
flattening down in the centre as they progress, and leaving a ring-like bullous 
margin (i impetigo circinata). In other cases a large number of bullous 
lesions appear very rapidly, with little or no crust formation ( impetigo bullosa). 
Staphylococcus aureus can usually be grown in pure culture from cases of 
these types. 

Any of theso varieties may occur in adults, but the crusted form hm 
generally smaller crusts than in children. One of the most frequent areas 
to be affected in adults is the beard region, and impetigo contagiosa is one ol 
the forms of so-called “ barber’s rash.” 

Diagnosis. — This is usually easy. The presence of scattered crusts, 
with little or no surrounding erythema, and the occasional small, very thin- 
walled blister, and an asymmetrical distribution chiefly on the exposed 
parts, is unlike any other condition. 

Treatment. — In moist, rapidly spreading or in the bullous or circinate 
cases ointments should be avoided. Compresses of 1 in 1000 flavin lotion 
will often bring about a rapid cure. Another method is to paint the lesions 
with 2-5 per cent, crystal violet. When the lesions are less active zinc paste, 
containing 1 to 3 per cent, of yellow oxide of mercury or ammoniated mercurj- 
may be applied to the lesions or spread on butter muslin and bandaged on. 
Five per cent, sulphathiazole cream (N.W.F.) has also proved useful. It 
should be applied 3 or 4 times daily and not used for more than about a week 
to avoid allergic reactions. Roxburgh and Christie have used penicillin 
ointment with success. Some cases tend to become irritated by antiseptic 
applications and these cases often respond quickly to calamine lotion. Vaccines 
and the internal administration of sulphonamide3 have been advocated but 
are better avoided. Ammoniated mercury ointment (B.P.) usually clears up 
lesions on the scalp, provided any co-existing pediculosis has been dealt with. 
Where cracks occur at the folds of the skin, painting with 2 per cent, silver 
nitrate in 50 per cent, alcohol is indicated. 


(6) Pemphigus Neonatorum 

Synonym. — Impetigo Neonatorum. 

Tins is a form of bullous impetigo seen in newly-born infants and is 
characterised by the presence of varying-sized blisters on the skin. 

AEtiology and Pathology. — Pemphigus neonatorum has precisely the 
same cause as impetigo contagiosa, but produces its characteristic features 
on account of the ease with which the homy layer separates from the under- 
lying mucous layer in small infants. Infection is usually conveyed on the 
fingers of the mother or nurse. Pure cultures of Staphylococcus aureus can 
bo obtained from the bulla) in their early stages. 

Symptoms. — The eruption usually appears in the firat few days of life. 
A clear blister appears, which rapidly increases in sizo, and others soon occur 
in tho neighbourhood. There is little or no tendency to crust formation, 
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though the blisters frequently rupture, the raw surface being protected 
by the loose blister wall which lies over it. Blisters vary in size from a pea 
up to a florin or larger, and in severe cases may be very numerous, covering 
practically the whole surface of the body. The lesions may commence 
on any part of the body, but are frequent about the napkin area. In the 
most severe forms the homy layer is so rapidly separated over large areas of 
the body that blister formation is not an obvious feature. This variety is 
known as dermatitis exfoliativa infantum or “ Bitter’s disease,” and ends 
fatally in a large proportion of cases. 

Diagnosis. — The pemphigoid syphilide must be distinguished from 
pemphigus neonatorum. In the former condition the eruption is sym- 
metrical, is chiefly found on the prominences of the buttocks, on the palms 
and soles ; other symptoms of syphilis are present, such as wasting, snuflleB, 
fissures at the angles of the mouth, and other syphilitic skin eruptions. A 
Wassermann reaction will in doubtful cases confirm the diagnosis. 

Prognosis.— Mild cases respond rapidly to treatment, but in the more 
rapidly spreading cases the prognosis is always grave. 

Treatment. — The bullae should be opened and their contents absorbed 
with cotton-wool. Strips of lint soaked in 1 in 1000 acriflavine lotion should 
be applied, and changed three times a day or more often if necessary. It is 
important that the blister edge should be removed by forceps, so that the 
lotion may act on the spreading edge of the lesions. The child should be 
well wrapped up to prevent loss of heat. 


(c) EcTHYiU 

In this condition local gangrene of the skin occurs and an ulcer, surrounded 
by a deep inflammatory zone and covered by a crust, is produced. The 
lesions are not always of pyogenic origin, but may be brought about in various 
ways ; but as they have some resemblance to impetigo contagiosa, it will bo 
well to describe them here. 

Etiology and Pathology, — The type seen in children is often of 
staphylococcal origin and begins as a pustule. Scratching or a debilitated 
condition of the patient allows of a more violent reaction, and necrosis 
occurs. The frequency with which ecthyma is associated with urticaria 
papulosa, scabies and pediculosis points to trauma as an etiological factor. 
The large round, adult type, referred to below, is nearly always preceded 
by a boil, which is a staphylococcal infection, while the linear type can bo 
shown to be produced by violent scratching, to which is added secondary 
pus infection. 

Symptoms. — All varieties are most often seen on the legs and buttocks. 
The lesions are usually discrete and few in number, but there are exceptions. 
They have the appearance of impetigo contagiosa lesions, but there is a wide 
congested area around the crusts, and these latter are not “ stuck on ” but 
firmly fixed. On removal an ulcer the size of the crust is found. This typo 
is usually found in children. Another variety is seen in adults especially, 
in association with pediculosis vestimentorum, and was seen very frequently 
during the War of I914r-I918. Two types are seen: the large circular type, 
which has the characters of those mentioned above, but the individual lesions 
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are larger, and the linear or gutter-shaped type, in which long ulcers, often 
2 or 3 inches in length and covered with a thick crust, are present. 

Diagnosis. — This has to be made from the ecthymatous syphilide, usually 
a late secondary manifestation. In this condition there is a tendency to 
grouping of the lesions, and they are of a more chronic type. Other syphilitic 
manifestations, a positive Wassermann reaction, and rapid response to 
anti-syphilitic remedies will settle the diagnosis. 

Treatment. — Local treatment is similar to that of impetigo contagiosa. 
The crusts should be removed by baths or starch poultices, and Lassar ’3 
paste with 3 per cent, ammoniated mercury tied on. In the adult cases, after 
the sepsis has been removed by 1 in 4000 perchloride of mercury or 1 in 1000 
acrifiavine dressings, Unna’s paste should be applied and changed every 2 
or 3 days until healing takes place. Where debility and malnutrition are 
present, suitable internal treatment must be resorted to, cod-liver oil and 
malt, and the preparations of iron, arsenic and the phosphates being most 
useful. 

(d) PlTYRIASIFORM DERMATITIS 

Certain forms of circumscribed, dry, superficial dermatitis, with fine 
branny scales, are sometimes seen in association with impetigo contagiosa 
and appear to have the same origin. In fact, all stages between the two 
conditions can be traced. The name impetigo pityroides is sometimes applied 
to this type of case. In other cases dry scaly patches are found without any 
impetigo contagiosa lesions, and streptococci have been isolated from them. 
These cases are sometimes indistinguishable from the scaly patches which 
occur on the faces of children, and which are described in the section on 
Eczema (p. 1427), where it is suggested that moisture and soap play the 
chief part in their production. It would thus appear that the streptococcus 
may produce lesions clinically identical with those produced by these physical 
and chemical causes. It has been thought also that some forms of circum- 
scribed Bcaly dermatitis found about the neck and trunk, and also in the 
flexures of the limbs, and which have in the past been loosely grouped as 
seborrhceic dermatitis, are probably of streptococcal origin, but further 
investigation is necessary in order to group them clearly. 

These lesions are often resistant to treatment. They are frequently 
associated with a good deal of itching, and are often followed by secondary 
changes due to friction, namely, “ lichenification ” and “ eczematisation.” 

Treatment. — The early cases sometimes respond well to applications ol 
dilute ammoniated mercury ointment ; others, however, do best on ac, 
salicyl., grs. 15 ; liq. picis carbonis, min. 15 ; past, zinci ad 1 ounce. Once a 
condition of lichenification is established, the treatment should be on the 
lines laid down for local pruritus (p. 1418). 

(e) Follicular Impetigo of Bockhart 

This is the name given to a superficial pustular eruption of stuphylococcal 
origin seen in connection with the hair follicles. 

Symptoms. — The lesions consist of small beads of pus situated quite 
superficially at the mouths of the hair follicles, each being surrounded by a 
narrow red zone. Generally the hair can be seen penetrating the centre of 
the pustule. There is no tendency for the lesions to run into one another, 
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each r emainin g quite distinct. Usually groups of them occur in localised 
areas, hut sometimes their distribution is very extensive, cases occurring n 
which almost every stout hair is surrounded by a pustule. The most frequent 
sites are the fronts of the thighB, the legs, the genitals and the backs of the 
forearms. A very troublesome variety is seen on the scalp of children be- 
tween the ages of 2 to 5, the infection being usually derived from a discharging 
ear or nose. The whole scalp is affected, and the condition is combined with 
a superficial septic dermatitis which affects also the face, and often spreads 
to other parts of the body. Ciliary blepharitis is a frequent complication. 
This is the condition which was formerly described as pustular eczema. The 
majority of localised cases occur in conjunction with other forms of pyodermia j 
they are seen in scabies and pediculosis, and also in people suffering from boils. 

Treatment. — The general health of the patient must be attended to, and 
all local foci of sepsis dealt with on surgical lines. A search for parasitic 
infestation must be made and appropriate measures adopted. In the local- 
ised caseB, the pustules should be punctured, and 1 in 1000 aoriflavme lotion 
applied ; if this proves too irritating, lead or calamine lotion should be used. 
“ Quinolor ” ointment (Squibb) which contains benzoyl peroxide and a 
quinoline derivative clears up some cases, or 5 per cent, sulphathiazole oint- 
ment (N.W.F.) may be tried. 

The more extensive cases are very resistant to treatment. Shaving the 
affected areas, followed by the application of mild antiseptic lotions or 
sedative lotions and alkaline baths, is sometimes effective. Staphylococcal 
vaccines may be tried in addition, and in some injections of collosol manganese 
have given good results. In the pustular eczema of the scalp, the crusts 
should be removed with warm oil or starch poultices, and the lotions indicated 
above or acriflavine 1 in 1000 in liniment, calcis applied. At the same time 
nasal and ear discharges must be appropriately treated. These cases take a 
considerable time to cure, but the results repay the attention necessary. 


(/) Furuncle 

Boils or furuncles are deep-seated infections of the hair follicles with the 
Staphylococcus aureus. 

.Etiology and Pathology.— The exciting cause of a boil appears to be 
the presence of virulent staphylococci in the hair follicles which occasion an 
intense reaction sufficient to cause local necrosis. This is the more liable 
to occur where the skin is thick, owing to the pressure exerted on the dense 
fibrous-tissue bundles and the consequent obstruction to the circulation. 
Scratching, which conveys the causative organism to the follicles and 
damages their orifices, predisposes to boils, as is seen by their frequent 
occurrence in parasitic. affections. Lowering of tissue resistance, such as 
occurs m diabetes and in other conditions of lowered vitality, is also a pre- 
disposing cause. In other cases it is probable that a condition of allergy and 
hypersensitiveness to the staphylococcus is present, and this probably 
accounts for the constant recurrences which occur. 

Symptoms.— Boils may attack any part of the body where hair 
tollicies are present, but are most commonly seen on the neck, badk and 
buttocks, regions where the skin is thick and exposed to pressure and friction 
Ihe lesions are usually single or few in number, but they tend to recur with 
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great persistence, and recurrences may continue for a long period. The 
patients attacked are often in a low state of health. Boils are particularly 
liable to occur in diabetics, and the urine of patients should always be ex- 
amined for sugar. A boil commences as a deep, tender infiltration, which 
rapidly increases in size so as to form a painful red swelling, up to an inch 
in diameter, which projects above the surface of the skin. Later, a smal l 
pustule appears in the centre of the swelling and this eventually bursts, 
exuding a small quantity of pus, which relieves the pain. Later still, a small 
slough separates horn the centre of the swelling, and when this has come away 
the boil heals, leaving a pitted scar. Some boils, however, subside without 
bursting. Sometimes the earliest lesion is a superficial pustule, which is 
followed by the rapid formation of an inflammatory zone. Later, infiltra- 
tion of the deeper tissues follows, and a slough forms and is discharged, os in 
the first-mentioned type. 

Treatment. — The general condition of the patient must first be dealt 
with on general lines. Certain internal remedies, such as Vitamin A, yeast 
and calcium sulphide, have occasionally proved of value. Vaccines and 
toxoid of Staphylococcus aureus produce results in some cases, but cannot be 
looked on as a specific. Injection of collosol manganese, or injection of 
manganese butyrate, suggested by McDonagh, beginning with 0-5 c.c. and 
repeated twice a week, in slightly increasing doses, for 3 to 4 injections, pro- 
duces dramatic results in certain cases ; others, however, are completely 
resistant. Stannoxyl, given by the mouth 2 to 3 tablets t.d.s., has also been 
claimed to produce excellent results. 

Local measures are of great importance. Before the boils have ruptured, 
applications of kaolin poultice (antiphlogistine) are helpful in relieving pain 
and causing absorption of the exudate. Short-wave diathermy and small 
doses of X-rays may also produce a similar result. After rupture, dressings 
of 1 in 4000 perchloride of mercury, or pasta magnesii sulphatis (B.P.C.) 
are indicated. Boric acid fomentations should be avoided, as they spread 
the infection. Early or deep incision into boils is better avoided as it tends 
to spread the infection. 

{ g ) Carbuncle 

A carbuncle is a boil or group of boils in which the subcutaneous tissue 
has become involved in the infective and necrotic process. 

Symptoms. — Usually only a single lesion is present. It may at the 
commencement appear like an ordinary boil, but the spread is rapid, and 
soon a large, red, indurated, painful area is producedt. The lesion may 
attain a diameter of many inches. After a few days numerous points of 
pus appear on the surface of the swelling, and these burst and exude pus. 
The bridges of tissue between these openings may subsequently break down 
and reveal a large Blough, which may take several weeks to separate if not 
removed by surgical means. Eever and other constitutional symptoms are 
generally present. 

Treatment. — The general treatment is the same as for boils. Local 
surgical treatment may be required, and consists either of complete excision 
of the carbuncle, with the surrounding inflammatory tissue, or of making a 
crucial incision and removing the slough, the open wound being packed with 
bismuth-iodoform-paraffin paste or an appropriate antiseptic dressing. 
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(Jl) Sycosis Babble 

This is a staphylococcal infection of the hair follicles of the beard region, 
and is one of the three forms of “ barber’s rash,” the other two being im- 
petigo contagiosa of the beard region and ringworm of the beard. 

V ^Etiology and Pathology.— The disease is produced by inoculation of 
staphylococci into the hair follicles in the beard area, either primarily or as 
a secondary infection to an impetigo contagiosa. Many cases doubtless 
start from infection conveyed in the barber’s shop, but a considerable 
number also occur in patients who shave themselves. Scratches from the 
razor subsequently inoculated by the patient’s finger aie probably as common 
as direct infection from a barber’s brush or razor. 

Symptoms. — The disease usually begins at one spot in the beard or 
moustache area by the formation of pustules around the hairs. These 
pustules tend to occur in groups, and become surrounded by an inflammatory 
zone. As the deeper parts of the follicles become infected, nodules form and 
the whole affected area becomes swollen and cedematous. Pus discharging 
from the ruptured pustules dries and forms crusts. Subsequently some of 
the hairs loosen and can be pulled out without pain. Each hair on removal 
is seen to be surrounded by a swollen and transparent root-Bheath, and often 
a bead of pus escapes from the follicle. The disease is progressive, and 
eventually the whole beard and moustache area, and not infrequently the 
eyebrows and eyelashes, may he attacked. It tends to become chronic, 
and in old-standing cases a large number of the hairs- are lost, leaving a 
smooth, red, atrophied patch, not unlike lupus vulgaris, to which the 
name lupoid sycosis has been given. The presence of some follicular pustules 
and the absence of lupus nodules axe, however, sufficient to separate the two 
conditions. 

Diagnosis. — In addition to the diagnosis from lupus vulgaris just 
mentioned, sycosis has to be differentiated from impetigo contagiosa, and 
from ringworm. From the former the diagnosis is made by the involve- 
ment of the deeper structures of the skin and the presence of pus in the hair 
follicles ; from ringworm by the absence of fungus in the scales and hairs 
(see Tinea barbie, p. 1451). 

Treatment. — The acute cases should be treated much in the same 
way as other acute inflammations of the skin, without any attempt being 
made directly to attack the organism responsible for the disease. Frequent 
bathing in warm water or oil should be used to remove crusts, or boric-starch 
poultices may be used. Lead lotion, or 1 in 1000 acriflavine lotion, should 
be applied on lint and changed frequently. When the acute stage has 
subsided the parts should be kept clipped short with scissors. HVijrs from 
infected follicles should be epilated and the skin dabbed with 5 per cent, 
ichthammol in calamine lotion or 1 in 4000 perchloride of mercury. The local 
application of a staphylococcal vaccine has sometimes proved useful. In some 
cases excellent results have been obtained by the use of “ quinolor ” ointment 
(Squibb), and Roxburgh and Christie report good results with penioillin 
ointment. Epilation by X-rays has been recommended, but the results are 
not very satisfactory, recurrence being frequent. Small doses of X-rays are 
however, helpful. ’ 

46 
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2. ANTHRAX INFECTIONS 

These lesions, which resemble in some respects those produced by tbe 
staphylococcus, arc dealt with elsewhere (p. 58). 


3. DIPHTHERIA INFECTIONS 

The lesions produced by the diphtheria bacillus are rare, but are seen 
sufficiently often to require notice. Diphtheritic infection of wounds m a 
well-known condition, but does not need to be considered here. In children 
suffering from diphtheria, gangrenous patches occasionally develop, chiefly 
on the trunk, from which cultures of the organism may be obtained, but the 
organism may also attack the skin of otherwise healthy persons. 

Symptoms. — A single lesion usually occurs, but there may be more 
than one. It begins as a clear blister, like an impetigo vesicle, and ruptures 
very easily ; on about the second day a considerable red zone is present 
around the original lesion, and a central slough has formed, comparable to 
a small burn. This condition persists for some time, if not treated, and 
eventually the slough separates and the spot heals. Constitutional symptoms 
may be present. The writer has recently seen a case of paronychia from 
which a pure culture of the Klebs-Loeffler bacillus was obtained. 

Treatment. — Prompt injection of diphtheria antitoxin, with the applica- 
tion of a local antiseptic dressing, is all that iB required. 

4. INFECTIONS BY THE “SEBORRHCEIC" ORGANISMS 

Three organisms are commonly found in cases of seborrhceic dermatitis, 
but tbe part each plays is not yet conclusively proved, so that it will be 
convenient to group the seborrhceic conditions under one heading. The 
organisms found are the acne bacillus, the bottle bacillus (pityrosporon of 
Malassez), and tbe Staphylococcus epidermidis albus. The first named is a 
small bacillus which is found chiefly after puberty and is present in very 
large numbers in the comedo of acne vulgaris. The bottle bacillus is a 
yeast-liko organism which buds and often shows itself as a flask-shaped 
body, and is found most plentifully in seborrhosic dermatitis of the scalp. 
The white skin staphylococcus is found pretty universally over the skin. 

(a) Seborrhceic Dermatitis 

Under this term we include a chronic scaly condition of the scalp, formerly 
called seborrhcea sicca, and also certain “ eczematous ” lesions of the face, 
cheat and back, and occasionally on other parts of the body, which are 
characterised by the presence of "more or less circumscribed reddish patches 
covered by greasy scales. 

./Etiology and Pathology. — The histological changes in the skin are those 
of a- chronic superficial dermatitis. The three organisms mentioned above 
are met with in the scales in all adult cases, but the origin and spread of both 
seborrhceic dermatitis of the scalp and the figurate type on the body suggest 
that the views of Sabouraud and Whitfield, that the bottle bacillus is the 



SEBORRHCEIC DERMATITIS 


1443 


chief ffltioiogical factor, are correct. Further, the ease with which most 
lesions clear up under treatment by sulphur supports these views, there 
is no doubt that an underlying seborrhcea is the mam factor m causing the 


activity of these organisms. . ,, . 

Symptoms — Seborrhceic dermatitis of the scaty is the well-known 
<« scurfy head,” and is an extremely common affection, most mdmduals 
having it to a greater or less degree. It probably begins in early infancy, 
and is sometimes seen as a ringed lesion on the scalp of young infants.^ these 
lesions have been shown by Whitfield to contain the bottle bacillus in large 
numbers. These rings may disappear spontaneously, but the infection, 
which has presumably been conveyed from the mother or nurse, persists 
and lights up again later in life in certain individuals, especially in those 
prone to seborrhcea (see p. 1415). In the adult the affection consists of a 
diffuse branny scaling on the scalp, usually unassociated with any obvious 
inflammation of the skin. On close examination the scales are seen to be 
formed around the hairs, indicating that the inflammation is perifollicular. 
Varying degrees of scaliness are met with ; in some cases it is scarcely per- 
ceptible, in others it consists of thick, greasy masses. Symptoms are gener- 
ally absent, but occasionally a good deal of irritation is present, which leads 
to scratching, and small crusted lesions are then found among the scales. 
Sometimes a more acute inflammation supervenes, and the scalp becomes 
red and hot, and an exudate of fluid may occur, producing crusting. In 
these cases the inflammation usually extends for a centimetre or so beyond 
the hairy margin. The persistence of scaly seborrhceic dermatitis is con- 
sidered by some to be an aetiological factor in producing that form of baldness 
known as alopecia prematura, which is characterised by the recession of 
the hair from the forehead and baldness on the crown of the head. It » 


probable, however, that other factors, such as heredity, also play a part 
in this condition. 


The face may also be affected, especially the eyebrows, forehead, naso- 
labial folds, beard and mastoid regions. Here the lesions are dry, reddish 
or pale patches, surmounted by greasy scales or crusts. On close examina- 
tion it can usually be seen that the lesions are follicular in origin and that 
the patches are formed by the aggregation of these follicular papules. The 
ears may be affected, especially the retroauricular sulcus and the concha, 
and Borne forms of blepharitis appear to have a. seborrhceic origin. The 
lesions on the face are very liable to become infected with pus organisms 
and become thickly crusted. An intractable scaly inflammation of the Ups, 
cheilitis exfoliativa , is also considered to be of seborrhceic origin. 

On the chest and back ringed or figurate lesionB are frequently seen, but 
here folUcular papules may occur. The centre of the sternum and the 
interscapular area are the common sites. OccasionaUy patches occur among 
the pubic hairs. 

Some authorities include under this heading cases in which circ um scribed 
pinkish or red circular or oval patches, covered by fine branny scales, occur 
on the trunk and limbs. They are resistant to treatment, especially to the 
remedies useful in seborrhceic dermatitis, and there is some evidence that 
they are forms of streptococcal dermatitis. This type is prone to attack the 
flexures of the limbs, chiefly the axillse and groins, as are other streptococcal 
infections. r 
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Diagnosis. — All cases of scurfyr head in children should be considered to 
be ringworm until careful examination has excluded this cause. The presence 
of stumps and the demonstration of the fungus will settle the diagnosis. In 
body ringworm the distribution is irregular, the lesions are sharply circular, 
and the scaling is not greasy. Fungu3 can be found in the scales. 

Impetigo contagiosa of the small crusted type has a close resemblance to - 
seborrheeio dermatitis, especially on the face. The presence of some definite 
impetigo vesicles and crusts, and the history of its unilateral spread, may help 
to clear up the diagnosis. 

Pityriasis versicolor occurs in the same regions as the body form of 
seborrhoeic dermatitis, but it has a fawn colour and no inflammatory 
reaction, and the fungus can be found in the scales. Pityriasis rosea can 
be distinguished by the presence of oval lesions with a collarette of scales 
within the edge of the lesion, by its acute onset and by its symmetrical 
distribution. 

Prognosis. — The figurate variety on the trunk can always bo kept under 
by appropriate treatment, but frequently recurs. The face is more resistant 
to treatment, and when much septic infection has taken place may take a 
long time to cure. On the scalp constant treatment is necessary, and a 
permanent cure can scarcely be hoped for, as the organisms invade the follicles. 
With proper hygiene and appropriate treatment, however, the condition can 
be kept quiescent. 

Treatment. — Scalp . — Frequent washing is necessary to remove the scales 
and accumulated dirt. Unless there is any acute inflammation present, 
men should wash the scalp twice a week with sp. sapon. kalin. (B.P.C.), 
or ext. quillaite liq. (B.P.C.) ; sulphur or tar soap may be used. In women 
the washing should be done once a week. After drying, in severe non-inflam- 
matory cases, an ointment containing 3 per cent, each of ac. salicylic, and 
precipitated sulphur in a basis of gr. 120 soft paraffin and gr. 360 cocoa- 
nut oil should be rubbed into the scalp. Resorcinol, thymol, antbrasol, 
thiol or ammoniated mercury 3 per cent, may be used as alternatives or 
in various combinations. In the milder cases lotions are preferable. Resorcinol 
or chloral hydrate min. 60, sp. vin. rect. fl. oz. 1, aquam ad fl oz. 8, is a useful 
lotion. Resorcinol should not be used in fair or white-haired patients owing 
to its staining properties. In the acutely inflamed cases, washing with soap 
should be avoided, though crusts may be bathed away with warm water. 
After removal of the crusts, ichthammol gr. 30 in 1 fl. oz. of lin. calcis should 
be applied, the hair being cut short if necessary. 

On the face, sulphur and salicylic acid ointment may be used in tho chronic 
cases ; if, however, sepsis is present the crusts must be removed and calamme 
or ichthammol liniment applied. 

On the body, sulphur and salicylic acid ointment is usually all that is 
required. 

(b) Acne Vulgaris 

This condition is characterised by the presence of greasy plugs, known as 
comedones, in the pilo-sebaceous follicles — particularly those on the face, 
shoulders, chest and back — often associated with perifollicular inflammation. 
It is an extremely common affection in its milder forms and by no means 
rare in its severest types. 
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./Etiology and Pathology.— The disease occurs chiefly in individuals 
between 15 and 25 years of age, and is seen in both sexes. There can be 
no doubt that it is dependent on the development of the sebaceous glands 
which occurs at puberty, and that there is, in addition, an individual pre- 
disposition, probably inborn, to develop the affection. The affected indi- 
viduals suffer from seborrhcea. . , 

If a comedo is examined it is found to consist of epithelial cells, sebaceous 
material, and the three organisms which are associated with seborrhceic in- 
flammations and, in addition, a small acarus, the demodex folliculorum, is 
sometimes found. In the greater mass of the comedo, the acne bacillus 
occurs alm ost pure, the other organisms being found chiefly near the mouth 
of the follicle. It has been thought that the acne bacillus is the chief exciting 
cause of the comedo, but that secondary suppuration may be due to the 
activity of staphylococci, though this has been denied by Sabouraud. The 
bottle bacillus and the demodex appear to play no active part in the pro- 
duction of the disease. The excessive oily secretion of the skin probably plays 
the most important part in the production of the lesions. The actual comedo 
is formed by exfoliated epithelial cells — produced by an inflammatory hyper- 
keratosis of the follicle — mixed with sebum. 

Grouped Comedones . — A curious form of acneform eruption may occasion- 
ally be seen in infants and small children. It consists of numerous comedones, 
with or without inflammatory papules, grouped together usually on the upper 
chest, the chin or the cheeks. In many cases, though not all, there is a history 
of the skin being rubbed with camphorated or olive oil or tallow. These are 
probably cases of oil acne and they dear up quickly if greasy applications are 
avoided. 

Symptoms.— The earliest lesions are the comedones or “blackheads.” 
These are small, black spots which are Been filling the dilated orifices of the 
pilo-sebaceoua follicles, moat frequently on the face, but also in the other 
sites mentioned above. If pressure is exerted on a follicle, a cocoon-like 
plug can be squeezed out, which is of a cream colour, except for the portion 
which fills the mouth of the follicle, where it is black. Isolated comedones 
are extremely common, but when large numbers of them occur the term 
acne punctata is applied to the condition. Frequently, however, the presence 
of these follicular pings predisposes to an acute perifollicular inflammation, 
and the comedo becomes surrounded by a red zone ; later, a small pustule 
may occur in the centre. This lesion is generally painful. When these 
inflammatory lesions predominate, we speak of the case as one of acne papulosa, 
or pustulosa ; but it must be noted that all varieties tend to be present together. 
In some cases the inflammation does not start superficially around the 
follicular orifice, but deeper, in the region of the sebaceous gland. Here we 
find first a deep-seated lentil- or pea-sized nodule, often painful, which 
gradually increases in size, reddening the skin as it pushes upwards, and 
then sometimes bursts at once and discharges a small quantity of turbid 
yellow fluid with the remains of the comedo ; or it may attain the size of a 
Wbert, and present signs very similar to those of a sebaceous cyst. Sometimes 
the nodules disappear without rupturing. This type is usually spoken of 
as acne nodularis, and is particularly liable to appear on the back. It is the 
most persistent type, and often leads to much keloidal scarring. 

Diagnosis.— Rosacea, especially the acneifoim type, when it occurs in 
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young people, may sometimes be mistaken foi acne vulgaris, and indeec 
the two conditions may occur together. In rosacea, vascular congestion i< 
the prominent symptom; the lesions are generally localised to the centre 
of the forehead, the nose and central portion of the cheeks and the c hin — 
they are painless and the comedo is absent. 

Acneiform lesions produced by the internal administration of bromides 
and iodides may simply be an exaggeration of a pre-existing acne vulgaris ; 
but if not, the lesions tend to be more grouped and to produce tumour-like 
swellings. Other eruptions characteristic of these drugs may also be present. 
The acne produced by the irritation of tar and paraffin is usually localised 
to the forearms and lower limbs. 

Prognosis. — The condition tends to die out between the ages of 20 to 
30 ; but the nodular type may often continue till a considerably greater age. 
Though improvement is sometimes slow, treatment materially hastens a 
cure. Bad scarring is sometimes left in severe cases. 

Treatment. — As the causative organism is situated deeply in the follicle, 
it cannot be reached by the ordinary anti-parasitic remedies. Treatment 
must, therefore, be directed to emptying the follicles. In the mildest cases 
this is best done by frequent washing with soap and hot water. This is 
followed by gentle squeezing massage over the affected areas in order to 
empty the grease from the follicles. Comedones should also bo squeezed out, 
preferably with a comedo extractor. After this a mild sulphur preparation, 
such as calamine lotion containing 2 per cent, or 3 per cent, of potass, 
sulphurate or sublimed sulphur should be dabbed on. Ointments should be 
avoided as far as possible, as they tend to block up the follicles. This treat- 
ment must be persisted in for a considerable period. More drastic treatment 
consists in exfoliating the skin with a resorcinol paste or with the mercury- 
vapour lamp. 

Vaccines have not given very satisfactory results, though staphylococcal 
or mixed acne and staphylococcal vaccines have been advocated in the 
pustular cases. 

Very satisfactory results have been effected by means of X-rays. It 
must be remembered, however, that atrophy and telangiectases sometimes 
occur many years after treatment. It should therefore be reserved for the 
more resistant cases and especially those which are tending to develop scars, 
and should only be given by those who have special experience. 

In addition to local treatment the patient’s general health must bo 
attended to, constipation rectified, and such conditions as dyspepsia, ancemia 
and menstrual disturbances treated. A low carbohydrate diet should bo 
advised. 

(c) Acne Varioliformis 

Synonym. — Acne Necrotica. 

An inflammatory condition of the hair follicles, accompanied by local 
necrosis, and leaving pitted scars resembling those seen in variola. 

^Etiology and Pathology. — The disease is seen chiefly in middle-aged 
persons of both sexes. It is believed to be of bacterial origin, and is 
attributed by Sabouraud to the acue bacillus. It occurs in seborrhceic 
individuals. 

Symptoms. — The affection occurs chiefly on the scalp and forehead, but 
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is occasionally seen on the face, neck, chest and back. The lesions usually 
come out a few at a time, and the attacks may persist for long penods ; but 
there are generally intervals of complete freedom. Often change of residence 
has the effect of stopping or determining an attack. . , . , 

The lesions at the commencement are pinhead-sized vesicles situated 
at the mouth of the hair follicles. These increase in size to that of a lentil 
or pea. The vesicles rapidly dry up without bursting, and scabs are f ormed. 
These are seen to be depressed below the surrounding ekm. When the 
scabs fall off after a week or so a small punched-out scar remains. The 
onset is usually accompanied by a good deal of itching or burning. 

Diagnosis.— The condition has to be distinguished from the scattered 
crusts which occur in seborrhceic dermatitis of the scalp as a result of scratch- 
ing. The diagnosis can be made by the pre-existing vesicular lesions in the 
case of acne varioliformis, and by the scarring left. 

Treatment. — These cases are often resistant to treatment. The general 
health should be attended to, and often change of air is very beneficial. Local 
anti-seborrhoeic remedies should be applied, such as salicylic acid 3 per cent, 
in ung. sulphasis (B.P.), ammoniated mercury ointment (10 per cent.), 
quinolor ointment, or lotions of potass, sulphurat. and zinc sulphate. 


(d) Acne Keloid 

A hypertrophic inflammatory condition occurring on the back of the neck 
just below the hair margin. 

^Etiology and Pathology. — The disease occurs in young adult males. 
Very little is known of the cause. It occurs at a point where the collar 
rubs.the back of the neck, and friction appears to play a part in its production. 
The condition has been studied closely by Adamson, who can find no evidence 
of previous comedo formation. Though he considers that it is produced by 
a combination of trauma and bacterial infection, he does not consider that 
the acne bacillus or the Staphylococcus pyogenes plays any part in its forma- 
tion. 

Symptoms. — The condition commences with small firm nodules, which 
gradually increase in size and eventually merge into one continuous mass, 
closely simulating a keloid. 

Treatment. — Adamson recommends X-rays as the only satisfactory 
method of treatment. 


DERMATITIS DUE TO EUNGI 
1. RINGWORM 

^Etiology and Pathology. — Tinea or ringworm is the name given to 
certain inflammatory affections of the skin produced by the growth in it 
of certain of the hyphomycetes or moulds. These fungi grow for the most 
part m the homy layer of the epidermis or its appendages, the hairs or nails, 
and by their growth produce an inBammatory reaction. The fungi which are 
commonly seen m this country belong to three genera-the microsporon, 
the trichophyton and the eptdemophyton, the latter of whioh is chaiacteiised 
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clinically by not attacking the hairs. To these must be added a fourth, 
which, though of the same family, is not usually included under the term 
“ringworm,” namely /anus, the fungus of which belongs to the genus Achorion. 
The fungus of ringworm is transmitted to man either from another human 
being or from certain animals, some fungi being only found in man. The 
types which are common in one country are not necessarily so in another, 
and in tropical zones a very large variety occur which are not considered here, 
but are dealt with fully in works on tropical medicine. The microsporon. 
or small spored ringworm, attacks almost entirely children under the age 
of about 16, while the epidermopbyton is not frequently seen in young children. 
The trichophyton, however, attacks children and adults indiscriminately. 
The genera can usually be distinguished without difficulty from one another 
both clinically and by examining the hair or scales under the microscope 
in liq. potass te. The different species can, however, only be distinguished 
by their cultural characteristics. The same ringworm fungus grows differently 
on different media, and in order to compare cultures the fungus is by tacit 
agreement grown on what is known as Sabouraud’s “ proof medium,” for 
the reason that this observer has collected and illustrated in bis book, Les 
Teignes, a very large number of the known ringworm fungi. The common 
nomenclature of the fungi is that adopted in this work. 

Ringworm is found on the scalp, where it almost universally travels 
along the hairs into the hair follicles, on the beard region, where the hairs 
are often but not always affected, or on the glabrous skin, where it usually 
remains confined to the surface horny layer. The nails are also sometimes 
attacked. 

(a) Ringworm of the Scalp 

^Etiology and Pathology. — Ringworm of the scalp, tinea tonsurans, is 
essentially a disease of childhood, the adult scalp being so rarely attacked as 
to be considered a curiosity. In this country about 90 per cent, of cases of 
scalp ringworm are produced by the microsporon fungus, the large majority 
of these being produced by a human species, Microsporon audouini, the rest 
(not more than about 5 per cent.) by the microspora of the cat, dog and 
sometimes other animals. Another 10 per cent, or so of cases are due to 
trichophyton fungi of which there are several species. The microsporon 
fungus first attacks the horny layer on the surface of the scalp ; it reaches 
the hair shaft at the mouth of the follicle and grows down on and beneath 
the cuticle of the hair, destroying the cuticle and fibrillating the hair, and 
finally terminates in a fringe of mycelial processes just above the expansion 
of the bulb of the hair. The mycelial processes on the surface of tho hair 
give off small round spores, which are packed so closely together that, when 
examined in liq. potassoo under a £-inch objective, they are seen to form a 
thick mosaic sheath round the hair. As a result of the damage produced, 
tho hairs first lose their elasticity and then fracture. This fracture usually 
takes place about ^-inch above the mouth of the follicle. 

Symptoms . — Microsporon ringworm . — In the hulk of cases tho disease 
begins with a small circular scaly patch on the scalp. Very soon the hair on 
the patch is noticed to be thinning. Several patches may appear simultane- 
ously. On close examination with a lens, these circular patches are found 
to be covered with fine, branny scales of a greyish colour, the follicles are 
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prominent, giving the patches a nutmeg-grater-kko appearance, and numerous 
broken hairs are seen. At tho edge some hairs may be found unbroken 
bat bent at sharp angles, as though a sort of grecnstick fracture had occurred. 
These hairs and the stumps are often covered with a whitish powder, winch 

is the spore sheath referred to above. 

On pulling one of the stumps with forceps the former will come away, 
but usually breaks off above the hair bulb, leaving the latter behind ; a great 
deal of perseverance is neoesaary to remove the stump intact. The hair 
thus removed and examined in iiq. potass, has the appearances mentioned 
above, and in addition the fibrillation of the hair will be noted, especially the 
irregular fracture of the distal end. In old-standing cases the regular circular 
ou tline of the patches may be lost, the whole scalp having a moth-eaten 
appearance, and stumps being scattered irregularly over large areas. The 
microsporon ringworms contracted from animals have similar appearances. 

Endothrix ringworm . — The fungus of this type is not contracted from 
nnimftlw The clinical appearances may be similar to microsporon ringworm, 
but two other types are seen. In some cases no patches are present, but a 
general thick scurfiness of the scalp occurs. On very careful search with a 
lens isolated stumps may bo found scattered all over the scalp. In other 
cases sharply defined bald patches occur, which on inspection show no 
stumps, but every follicular opening is filled with a small black spot. By 
the careful use of pointed epilation forceps, such as those devised by Whit- 
field, one or more of these spots may be removed, and on examination the 
fungus can be demonstrated. This type is called black-dot ringworm, and 
has to be distinguished from alopecia areata. 

■When the stumps from an endothrix ringworm are examined in Iiq. 
potass, under the mioroseope the spore sheath is found to be absent, the 
fungus being entirely inside the hair and the cuticle intact. The fungus 
itself consists of longitudinally running mycelial filaments, which are divided 
up into small square, round or oval segments, the whole having a ladder- or 
chain-like appearance. 

_ Ectothrix ringworm . — The fungus which produces this type ia of animal 
origin, and generally produces a much more inflammatory type of lesion than 
the other varieties. In the majority of cases suppuration occurs, the fungus 
itself being responsible for puB formation. These suppurating ringworms 
are spoken of aB kerion celsi. The affected area is much swollen and red, And 
often raised considerably from the surrounding skin. The swelling is boggy 
to the touch, and often gives the sensation of fluctuation, which to the un- 
initiated suggests abscess formation. On the surface pus is seen to exude 
from mmerouB follicular openings, but broken hairs are also seen. These 
if examined in liq. potass, show fungus, both within and without the ; 
the cuticle is destroyed and the mycelium has similar characters to 
the endothrix fungus, the spores being arranged in chains and not packed 
together, as in the microsporon type. 

Diagnosis.- This is usually simple, the presence of the stumps containing 
fungus being diagnostic. In cases where stumps are few in number, great 
help can be obtained by exam inin g the child’s scalp under a mercury-vapour 
lamp, screened by what is known as “ Wood’s glass.” In microsporon ring- 
worm the affected stumps fluoresce brilliantly and can be readily seen. This 
method is particularly valuable in determining whether a case is cured after 
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treatment. Fluorescence does not occur in endothrix or ectothrix ringworms. 
From seborrhceic dermatitis the diagnosis should not be difficult if it is always 
remembered that a scurfy head in a child must always be considered to be ring- 
worm until this has been excluded. Great care has, however, to be taken to 
make a thorough search for stumps in the endothrix cases. In alopecia areata 
a smooth, shiny centre with, perhaps, a row of scattered stumps at the peri- 
phery of the patch is found. These stumps, however, are club-shaped, are very 
thin as they enter the scalp, and when pulled out always come away with a 
shrunken bulb attached. No fungus can be seen on microscopic examination. 

Treatment. — The cardinal fact to remember in the treatment of scalp 
ringworm is that up to the present no means has been discovered of killing 
the fungus in the hair follicles. It is, therefore, necessary to epilate the hairs 
in order to obtain a cure. This can be done by three methods : by X-rays ; 
by producing sufficient inflammation in the affected areas to make the hairs 
fall out ; or by the administration of thallium acetate internally. This second 
method is the way Nature cures some cases. In kerion the suppuration is 
sufficient to loosen the hairs, and all that is necessary is to assist this proce33 
by hot fomentations and epilation with forceps. In the ordinary micro- 
sporon type, however, the production of the necessary inflammatory reaction 
is not so easy. Various irritants have been used — the most satisfactory of 
which is croton oil. The application of this, however, requires great care, 
and is not suitable for ordinary out-patient practice. Probably the best 
application available at present is an ointment of equal parts of common salt 
ana soft paraffin. The scalp is shaved and washed daily with soap and 
water, the healthy portion then smeared with ung. acid, benzoici co. (B.P.C.), 
and the salt ointment rubbed vigorously into the ringworm patches. After a 
time the patches inflame, and the hairs loosen and fall out. Cure by thk 
method in fairly localised cases takes 2 or 3 months if the treatment is vigor- 
ously and conscientiously carried out ; otherwise it may take 12 or 18 months 
to effect a cure. X-ray treatment is generally preferable. The method used is 
that devised by Adamson and Kienbock, and consists in treating the scalp from 
five different points with an epilation dose, the points being so arranged that 
the whole scalp is uniformly irradiated. ' A four-area method introduced 
by Sehreuss is gradually becoming more popular. This should cause all the 
hair to fall out in 3 weeks, and a complete cure should take place. 

It has recently been shown, chiefly owing to the work of Buschke and his 
associates, that, if thallium acetate in a single dose of 8 mgrms. per kilo body 
weight be administered orally, the scalp hair will fall out after about 18 days, 
leaving the eyebrows and eyelashes unaffected. This method has now been 
used in a large number of case3 of ringworm, and gives satisfactory results. 
It. does, however, often produce well-marked toxic symptoms, chiefly severe 
joint pains and gastro-intestinal disturbance, and some fatal cases have been 
reported as a result of accidental overdosage. Its final beneficial results are 
probably not equal to those of X-rays. It should only be given to children 
who arc perfectly healthy. 

(6) Ri>tg worm op the Beard 

Symptoms .—Ringworm of the beard, tinea barbw, occurs in two type3 : 
(1) the superficial, scaly type, and (2) the suppurative type. The former 
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begins as a small scurfy patch, which spreads slowly in ring Gabion, and 
resembles the scaly type on the scalp The hairs are usually attacked, and 
if removed fungus can be demonstrated m them and also m the scales, lhe 
fungus is usually of the endothrix type, and as such is transmitted from 
niftn to man. It is not infrequently caught in the barber s shop, and is one 

of the three forms of “ barber’s rash.” . , 

The suppurative type produces an irregular lumpy swelling of the affected 
part. The “ lumps ” are soft and boggy to the feel, and pus may be seen 
exudin« from various follicular openings ; the case bears a close resemblance 
to kerion celsi, but has not the same sharp circular edge, being more irregularly 
distributed. The hairs are attacked by the fungus, which m this case is 
generally of the ectothrix type, and is usually transmitted from animals, being 
frequent among grooms and cattlemen. . 

Diagnosis.— The scaly variety must be distinguished from seborrhceic 
rj Armatifia and the pityriasform type of streptococcal infection. This is easily 
done by the presence of fungus in the hairs and scales of ringworm. 

The suppurative type may be confused with the staphylococcal sycosis ; 
but the latter never forms the tumour-like masses which are seen in ringworm, 
while again the presence of fungus will settle the diagnosis. 

Treatment. — The same principles apply a3 in scalp ringworm. For the 
scaly type X-rays form the most certain form of treatment. Alternatively 
3 per cent, salicylic and 5 per cent, benzoic acid ointment should be rubbed in 
daily and the hairs epilated, a few at a time, with forceps. The hair should be 
kept cut short. 

With the suppurative variety hot fomentations and epilation with forceps 
should be used. 


(c) Ringworm or the Glabrous Skin 

This can be divided into four types. (1) Tinea circinata, the small xing- 
and disk-like patches seen about the face, neck, body and limbs ; (2) tinea 
cruris , eczema marginatum or dhobie itch, seen chiefly as sheet-like patches in 
the inner side of the thighs, and on the perineum and scrotum ; (3) the 
eczemataid ringworms of the hands and feet ; and (4) the pustular body 
ringworms. 

Symptoms. — 1 . Tinea circinata. — This condition may occur by itself or 
in combination with scalp ringworm. In the latter condition it usually 
occurs on the neck or face. In the microsporon cases of human origin the 
lesions take the form of small disks, usually not larger than a threepenny bit, 
which show little tendency to grow, and no tendency to clear in the centre 
or to form rings. The patches are of a pale pink colour, and are covered with 
branny scales, in which mycelial filaments can be demonstrated by examining 
them under a $-inch objective in liq. potassse. The other varieties of micro- 
sporon and the endothrix trichophytons show a much greater tendency to 
form rings and to attain a larger size. In these cases the earliest spots are 
similar to those described above, but as they spread the centre loses its 
scaliness, becomes a paler colour, and eventually the skin resumes its normal 
character. The spreading edge presents the same branny scaling, and often 
small pinhead-sized vesicles and pustules. As before, mycelial filaments 
can be demonstrated in the scales. Itching is often present to a greater or 
less degree. In rare cases these rings are very numerous, and concentric rings 
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may form. This i3 well seen in some tropical varieties, such, as tinea imbricate, 
where the whole body is covered with concentric ring-formations. 

2. Tinea cruris . — This condition, also known a3 dhobic itch, is produced by 
the genus Epidermopkyton. It is so named because of the commonly held 
view that clothes are infected by the washerman or dhobie. Originally a 
tropical type, it is now extremely common in this country, being much more 
often seen in private than in hospital practice, and almost entirely in mala. 
It is usually seen as a superficial, flat, brownish-red patch situated bilaterally 
on the inner surface of the thighs in their upper third. The patches usually 
meet on the perineum, and often involve the whole scrotum, and sometimes 
spread forward into the groins. The patches, which were formerly known as 
eczema marginatum, have a very sharply defined margin, which is very 
slightly scaly, but no vesicles are present. Scrapings from the scales show 
a chain-like mycelium. The patches, though usually confined to thi3 region, 
are occasionally seen on the umbilicus and in the axillse, and are frequently 
associated with one type of eczematoid ringworm seen between the toes. 
There is generally intense itching felt in the patches. 

3. Eczematoid ringworms . — There are several varieties of this type seen. 
The commonest is that which occurs between the toes. It occurs first between 
the little and fourth toe, and is generally bilateral. The skin in the web of 
the toe becomes thickened, whitish and sodden, and Assuring is prone to 
occur. It may spread to adjoining interdigital spaces, and on the dorsum 
and sole of the foot. In severe cases this area becomes covered with vesicles 
or large blebs, which may become purulent. It is not always easy to demon- 
strate the fungus in the thickened skin between the toes ; considerable time 
must be given to soaking in liq. potass® the skin removed, and many slides 
may have to be made before the search is rewarded. 

The most common type seen on the hands consists of rather sharply 
circumscribed patches of a vesicular dermatitis. They may occur on any part 
of the hand or fingers, and are generally single and unilateral. They spread 
slowly, and are itchy. The lesions are usually produced by the trichophyton 
fungus. The demonstration of the fungus is necessary to distinguish them 
from other forms of localised dermatitis. When the lesions occur on the 
palm much thickening of the horny layer is produced, and cracking in the 
deeper folds may take place. 

In another form an acute dermatitis which may involve both hands and 
feet, is Bet up, as has been shown by Whitfield. The case3 are clinically 
indistinguishable from the type of acute dermatitis known as dysidroais or 
cheiropompholyx, and in all such casc3 a careful examination must be made 
for a ringworm fungus. 

I- Pustular body ringworms . — These occur in sharply defined patches, 
chiefly on the limb3 and neck. The patches arc of dull red colour, and sharply 
raised from the surrounding akin ; they have a soft boggy feel, and pus can be 
seen exuding from the follicles. The fungus in this case is usually of the 
ectothrix variety. 

Diagnosis.— This is only difficult in the acute eczematoid varieties, when 
it must be distinguished from cheiropompholyx and the localised forms of 
dermatitis and eczema. This can only be done with certainty by demon- 
strating the fungus. The cireinate patches have to be distinguished from 
seborrhceic dermatitis and the scaly streptococcal lesions, and on the face from 
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pityriasis simplex. The presence of fungus, and the ease with which patches 
respond to Whitfield’s ointment, as well as the tendency to ring-formation, 
and asymmetrical distribution, will enable a diagnosis of ringworm to be 
made. 

Treatment. — This is simple in the flat body patches and in tinea cruris. 
The number of aatiparasitic remedies is large but the most satisfactory is 
fuchsia paint (Castellani). This is painted on the patches once or twice 
daily, and can be used in the most inflamed cases. Other preparations include 
ung. ac. benzoici co (B.P.C.) ("Whitfield's Ointment) and hq. iodi mitis (B.P.). 
Most patches will clear up in a week or two with these remedies, but it is well 
to continue them for some days after the lesions have disappeared in order to 
prevent recurrence. 

Acute cczematoid ringworm of the toes are best treated with fuchsin paint. 
Chronic cases can be treated with Whitfield’s ointment, the sodden epidermis 
being removed daily after washing with soap and water ; it is well to use 
this intermittently for 2 weeks at a time, powdering the toes well with a 
bland powder during the alternate 2 weeks, in order that the keratolytic 
action of the salicylic acid may subside and give a better indication of the 
results of treatment. In resistant cases 1 per cent, dithranol ointment may 
be used. These cases are always resistant to treatment, which requires to 
be carried on for long periods. 

The acute eczematoid ringworms of the hands are often made worse by 
strong parasiticides, and it is generally better to start treatment with a wet 
dressing of 1 in 4000 potassium permanganate, subsequently trying small 
areas tentatively with the preparations mentioned above. The suppurative 
type can also be treated with 1 in 1000 acriflavine, or 1 in 4000 perchloride of 
mercury dressing, and subsequently with Whitfield’s ointment, if not cured by 
the former methods. Resistant cases respond well to X-ray treatment. 

(d) Ringworm of the Nails 

This is fortunately not a very common affection, but occurs with sufficient 
frequency to be on the look out for it. It may be caused by the endothrix or 
ectothrix fungus. 

Symptoms. — Usually several but not all the nails are affected. The disease 
usually commences under the free end of the nail, and travels slowly upwards. 
The nail bed becomes much thickened, and the epithelium sodden, and can 
be scraped away. As the disease spreads the nail becomes a greenish-grey 
colour and separated from its bed ; the growing edge can be seen as a yellowish 
line above the discoloured and separated nail. In other cases the nail becomes 
soft or brittle and breaks up, exposing the underlying sodden nail bed. Very 
rarely the sides and base of the nail may be primarily affected. The toe 
nails are frequently affected in interdigital ringworm of the feet. 

Diagnosis. — The diagnosis has to be made from eczema, psoriasis and 
syphilis. This can only be done with certainty by finding the fungus. 
Portions of nail near the growing edge Bhould be taken and soaked for Borne 
hours in liq. potass®. The under surface is then scraped and mounted, 
and a search made ; and this may require several preparations before the 
mycelium is found. Cultures can often be made direct from pieces of nail ; 
but contamination is very frequent. 
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Treatment.— The nail must bo removed, either surgically or by soften- 
ing in strong potash and scraping it away. Afterwards one of the stronger 
anti-trichophytic remedies can be applied. Norman Walker recommends 
covering the affected nails with lint soaked in Fehling’a solution and 
applying a rubber finger-stall for 24 hours or longer, so as to remove the 
nail completely. The solution must not be applied to the surrounding 
akin. 


2. FAVUS 

Favus is a disease due to the growth of a fungus allied to ringworm, 
belonging to the genus Adiorion. It differs from the former in its tendency 
to form thick, yellow, circular cups which cause local scarring and atrophy 
of the hair follicles. It is a much rarer disease in this country than formerly ; 
but cases are still occasionally seen. 

Symptoms. — Favus attacks the scalp, the glabrous skiu and the nails, 
and has been recorded on the mucous membranes. On the scalp it may 
appear as one or more circumscribed scaly patches with broken hairs, much 
like a microsporon ringworm, though fewer of the hairs are broken than in the 
latter condition. The infected hairs fluoresce under Wood’s glass, the colour 
being more purple and less green than in microsporon cases or it may appear 
as a collection of pea-sized or slightly larger circular yellowish crusts standing 
up from the skin and having a central depression, through the centre of 
which the hair projects. This is the favus cup or scutulum. Very large 
areas of the scalp may be involved in the process, the whole having a honey- 
combed appearance. Where the disease has been cured, scars and per- 
manent alopecia are left. In section the yellow cup is seen to be made up of 
masses of mycelium radiating from the centre. Favus on the glabrous skin 
shows a Bomewhat similar appearance, a collection of bright yellow cups 
forming a massive cruBt, the whole being surrounded by an inflammatory 
zone. When seen in this country the lesions are generally very few in 
number and on the exposed parts, but in some countries where the disease 
ia common the whole body may be covered with great masses of favus 
scutula. Favus of the glabrous skin in this country is often of mouse origin, 
and a different species to the scalp favus. Favus of the nails has somewhat 
similar characteristics to that of ringworm of the nails. 

Treatment. — The only satisfactory treatment for favus of the scalp 
is X-rays. The risks of alopecia mentioned in the treatment of ringworm 
need not be considered here, as alopecia will result in any case from the 
disease. As a preliminary to X-Kay treatment the crusts should be removed 
and the Bcalp cleaned up with appropriate antiseptic applications. 

In body favus the aeutula must bo removed, and the patches treated with 
either Whitfield's salicylic and benzoic ointment or a 0-5 per cent, dithranol 
ointment. 

Favus of the nails is treated in the same way as ringworm of those parts. 

3. MONILIA INFECTION 

A good deal of attention has recently been paid to lesions closely resem- 
bling those produced by the ringworm fungi, but attributable to the growth 
of yeast-like organisms resembling those found in thrush. The lesions are 
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chiefly found in moist situations, such as the groins, under the breasts and 
between the toes. The same fungus has been found to be responsible for a 
sodden condition between the fingers, to which the name erosio blastomycetka 
interdigitalis had formerly been applied. It has also been found in the nail 
folds, producing a curious bolster-like swelling of these structures, and has 
also attacked the nail beds themselves. 

Scales examined in liq. potass® show spores packed closely together in 
groups with only few short mycelial filaments. 

The treatment of these conditions is similar to that employed in ringworm. 

4. TRICHOPHYTEDES 

Of recent years a variety of generalised eruptions have been described 
in association with cases of fungus affection. These have been shown to 
be produced in a way analogous to that in which the tuberculides are pro- 
duced in cases of tuberculosis (see p. 1478). In certain fungus affections 
the skin becomes sensitive to the toxin of the fungus, as can be demonstrated 
by intradcrmal injection of extracts of the fungus concerned. It is presumed 
that either the fungus itself or its toxins enter the circulation and that 
eruptions at distant sites are thus produced. 

The eruptions vary considerably in type ; the lichenoid variety, con- 
sisting of numbers of pinhead-sized papules scattered over the trunk and 
analogous to the lichenoid tuberculide, is the commonest, but eczematous,, 
scarlatiniform, morbilliform and urticarial eruptions have been described, 
and also lesions resembling erythema multiforme and erythema nodosum. 
Many of the vesicular eruptions of the palms and soles, associated with 
interdigital ringworm of the feet, are believed to be trichophytides. 

The eruptions are described as microsporides, trichophytides, epidermo- 
phytides, favides and levurides, according to the nature of the primary 
affection, the last named being associated with monilia infections. 

The diagnosis rests on the presence of an existing or recently pre-existing 
fungus infection, together with a proved cuti-sensitiveness to the toxin of 
the appropriate fungus. s 

No special treatment is required beyond that required for the primary 
affection, together with palliative treatment of the lesions. 


5. TINEA VERSICOLOR 

This is a superficial infection of the horny layer with the Microsporon 
furfur. 

Symptoms. — It usually formB very thin, greenish-yellow patches or a 
continuous sheet over the chest and abdomen ; but may cover larger areas 
of the body. It is said to occur chiefly in people who wear thick woollen 
underclothing and perspire freely. If the patches are scraped scales can be 
removed, and these examined in liq. potass® show thin mycelial threads with 
large round spores among them. 

Treatment. — The treatment is the same as for other body ringworms, 
salicylic and benzoic acid ointment or a sulphurous acid lotion causing rapid 
cure. The underclothing should, however, be sterilised, or reinfection will 
occur. Precautions against over-clothing should also be taken. 
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6. ERYTERASMA 

This is an uncommon disease in this country, and is due to the infection 
of the horny layer with an extremely small fungus, the Microsporon minu- 
tissimum. 

Symptoms.— The affection occurs as superficial, reddish-yellow patches 
and plaques, more or less symmetrically arranged, chiefly in the groins 
and axillro. 

Diagnosis. — The malady is to be distinguished chiefly from tinea cruris, 
and this can readily be done by noting the Bize of the mycelial elements 
under tho microscope. In crythrasma they are so small as to require a 
T Vinch objective, and under it appear as small bead-like chains, with masses 
of spores intermingled, while in tinea cruri3 chain-like mycelium can easily 
be seen und^r a J-inch objective. 

Treatment. — The treatment is the same as for pityriasis versicolor. 

7. LEPOTHRIX 

This is a not very uncommon affection of the axillary hairs in which they 
become surrounded with dark reddish concretions. 

According to Castellani, this affection is caused by a bacillary-like fungus, 
nocardia tenuis, acting in symbiosis with a red pigment-forming coccus, 
micrococcus castellanii. 

The treatment consists in dabbing the affected hairs twice daily with 
alcoholic formalin (2 per cent.), and rubbing in at night a 2 to 5 per cent, 
sulphur ointment. Calamine lotion may be used to allay any irritation 
caused by the treatment (Castellani). 


DERMATITIS DUE TO ANIMAL PARASITES 

The affections of the skin due to animal parasites are of a mixed variety, 
but for general purposes may be classed under the superficial dermatoses. 
Animal parasites produce their effects on the skin either by puncturing and 
injecting an irritating substance or by burrowing in the skin ; but what have 
chiefly to be taken into consideration are the secondary effects produced 
by the irritation these creatures produce. In tropical countries the number 
of animal parasites which produce skin lesions is very large ; it is proposed 
here, however, to consider only those seen commonly in this country. 


1. BITES AND STINGS 

The common flea, the bed-bug, gnats and the pediculus family arc the 
common biting insects seen in this country, while of the stinging insect 
bees, wasps, hornets and ants may be mentioned. Excluding pcdiculi, 
which require more detailed description, the lesions produced by all these 
insects arc wheals of varying size, depending on the particular insect, and 
also on the susceptibility of the person attacked. The lesions are familiar 
to all, and require no detailed description. 
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Treatment. — As most of these stings are due to an acid irritant, the 
application of weak solution of ammonia and other alkalis gives most relief. 
In the case of the bee the sting should be removed if still in the skin. 

2. PEDICULOSIS 

Three forms of pediculi attack man: the Pediculus capitis , the P. 
vesiimentorum or corporis, and the Pediculus or Phthirius pubis. 

The first two are merely varieties of the same species — the Pediculus 
humanus linnceus. 

Pediculosis Capitis. — ^Etiology. — This condition is caused by a small 
insect, 2-5 to 3 mm. long, with an oval body consisting of a narrow thorax 
and wide abdomen, to the former of which are attached six legs, each being 
provided with a hook-like extremity, with which it hangs on to the hairs. 
The head is small, oval, and provided with two antenn®, a powerful mandible 
and a proboscis with which it punctures the skin in order to suck the host’s 
blood. This variety is found among the scalp hairs, chiefly in female children 
of the lower classes. Pediculi breed with great rapidity, laying their eggs 
on the hairs. The eggs arc contained in a chitinous, ovoid cell, with a 
movable lid ox operculum, and are known as nits; they are laid from 
the scalp outwards, and each is stuck on to the hair by a drop of cement 
extruded by the female as she moves along the hair. Nits can only be 
removed by unthreading them from the hairs. 

Symptoms. — Itching is the only symptom produced by the P. 
capitis, and this is due to an irritating substance injected by the insect when 
it bites. A large number of infested individuals feel no itching ; they are, 
however, a source of danger, as they infect others. If the itching is severe, 
scratching follows, and this frequently causes impetigo contagiosa, which 
is most marked at the back of the Bcalp, but may spread to the vertex, eventu- 
ally involving the whole scalp and matting the hair down among thick crusts. 
Similarly it may spread to the back of the neck and shoulders, and involve 
large areas of the body. Even when impetigo is absent, the presence of 
scratch marks on the back of the neck and shoulders is almost diagnostic 
of P. capitis. 

Diagnosis. — All cases of impetigo of the scalp, especially in children, 
should be examined for pediculi. The diagnosis is eaeily made by finding 
the pinhead-sized, white, shiny oval bodies attached to the base of the hairs, 
and in bad cases the transparent little insects themselves can be seen 
scuttling about among the hairs. 

Treatment. — The insects are easy to loll, but the nits are more re- 
sistant. Recent work has tended to discard the older remedies, and benzyl 
benzoate and lethane 384 special sue now mostly used. Benzyl benzoate 
emulsion (N.W.E.) can be used, but Blaeksbock finds “ ascabiol ” (new formula) 
less irritating. The cream is coated with the emulsion on the first day and the 
head is washed on the second day, the emulsion causing the nits to be easily 
combed out of the hair. In bad oases a second application can be made. 
Lethane special is used as a hair oil. Buxton recommends that it should be 
rubbed into the hair and that the hair should not be washed for a week. In 
very heavily infested oases washing may precede the application of the oil. 
The nits are not so easily removed after lethane oil as after the benzyl benzoate 
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emulsion. Any impetigo remaining can be treated as already described 

(pp. 1436, 1439). 

Pediculosis Vestdientorum.— Aitiology.-— The causative parasite has 
exactly the same anatomical character as the preceding, but is usually 
slightly larger, up to 3 to 4 mm. in length. It is not very common in civil 
life, being only seen in the habitues of the casual ward and the common 
lodging-house. In the War 1914-18 it became one of the chief causes of 
sick wastage, being almost universal in its incidence and causing an enormous 
amount of skin disease. It must also be remembered that it is the carrier 
of typhus and trench fever. 

The insect lives chiefly in the clothes, coming on to the body in order to 
feed ; it is chiefly found, therefore, in those parts of the clothing which come 
into most intimate contact with the body. In civil life the Pediculus vesli - 
mentorum is rarely seen, but its nits may be found in the seams of the under- 
clothing of infected persons. Occasionally in heavily infested people nits 
may be found on the axillary, pubic and perineal hairs. 

Symptoms. — The skin lesions in this condition are mainly those 
produced by scratching. Closely placed, small, red macules may occasion- 
ally be seen, the results of the insect bites, but this is unusual. The scratch 
eruption has a characteristic distribution and type. In civilians, it is most 
marked about the back of the shoulders and around the waist and upper part 
of the buttocks. In soldiers, it is even better marked on the legs and about 
the knees, owing to wearing the puttee. The lesions in earlier cases arc 
papules, surmounted by haemorrhagic crusts and linear excoriations. la 
cases of longer standing, areas of eezematisation and lichenification occur, 
and the akin becomes irregularly pigmented. Septic complications are not 
very common in civil life, but in the field are the rule. Boils and linear, 
gutter-shaped ulcers, described under ecthyma on p. 1438, are extremely 
common under these latter conditions, chiefly on the legs. 

Diagnosis. — This has chiefly to be made from scabies, but the presence 
of the burrows and the distribution of the rash — described in detail in the 
article on that disease (pp. 1459, 1460) — should enable a diagnosis to be made. 
From senile pruritus the diagnosis can only be made by finding lice or their nits. 

Treatment. — Disinfection of the clothing and bedding of the infected 
person is all that is required, except in those who harbour nits on their hairs, 
in which case the latter should be cut Bhort or shaved. Most local sanitary 
authorities will carry out the necessary disinfestation if duly notified ; the 
methods employed scarcely come within the scope of this work. Local 
lesions can afterwards be treated with sedative lotions and creams, and 
impetiginous lesions as already described (p. 1436). 

Pediculosis Pubis. — ^Etiology. — The Pediculus or P/Uhirius jnibis has 
a different appearance from that of the above-mentioned varieties; the 
body is shorter, wider and almost triangular in Bhape. It is usually about 
1*5 mm. long and about the same width, and is provided with six legs, which 
are more curved than in Pediculus humanus and are also provided with hook- 
like extremities. This louse can move with considerable rapidity along the 
hairs, but has very limited powers of movement on a flat surface. When 
found among the hairs it is seen clinging with its legs to two adjacent hairs. 
Its eggs, which are grey in colour, are laid in the same manner as with other 
varieties. 
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The pubic louse is found almost exclusively in the pubic and perineal 
hair, but in severe cases the hair in front of the abdomen, chest and thighs 
may be infested, as may also the axillary hairs, the beard, the eyebrows and 
eyelashes. It is extremely rare on the scalp. It is usually transmitted 
during coitus. 

Symptoms. — There arc two main symptoms, itching and the presence 
of small bluish stains on the skin. The itching is often intense and 
may lead to loss of sleep, but is localised to the area attacked. Scratch 
lesions are not very common, doubtless owing to the protection afforded by 
the stout pubic hairs ; they do, however, occur. The bluish Btains found 
on the skin in regions infested by the crab-louse are now known to be pro- 
duced by the bites of the insect. They are 4 to 10 mm. in diameter, not 
raised above the skin, and do not disappear on pressure. They are known as 
macula} cairulcw. 

Diagnosis. — This is made by finding the louse and its nits attached to 
the base of the hairs. 

Treatment. — The beBt results arc obtained by clipping the hair short 
and rubbing in 5 per cent, betanaphthol ointment. Ung. hydrarg., phenol 
lotion (1 in 40), and petrol are also used, but the former of these may set up 
a severe dermatitis if not carefully used. K. Mellanby recommends a 5 per 
cent, emulsion of lauryl thiocyanate. On the eyelashes, the insects and their 
nits should be removed by forceps. 

3. SCABIES 

Etiology. — Scabies is a disease caused by a spider-like, acarine 
parasite, the Sarcoples scabici. The acari form a large group of animal 
parasites which attack man and the lower animals. The parasite generally 
found in man (var. hominis) is a special variety and is not contracted from 
animals. Various other acari, however, which attack animals may also 
attack man, but they do not produce identical symptoms. 

The Sarcoptes scabici, commonly spoken of as the acarus, is a minute 
round body, just visible to the naked eye, and of white sinning appearance. 
The body bears eight legs, which differ in the two sexes. In both sexes the 
two anterior paira bear suckers ; in the male the third pair bear long bristles 
and the fourth pair bear BUckerB, while in the female both hind pairs bear 
bristles. The female is larger than the male, and burrows in the horny 
layer of the skin to lay her eggs. If undisturbed the female may live for 
2 to 3 weeks and lay up to about 30 eggs. The eggs are laid in the burrow 
and the young hatch out there, the complete cycle from egg to mature acarus 
being completed in about 10 days. The larv©, however, hatch out in 3 to 
31 days. 

The female acarus has certain favourite sites for burrowing, namely, the 
genitals, the fronts of the wrists, the web and sides of the fingers, the ulnar 
border of the hand, the backs of the elbows, the anterior axillary folds, the 
nipples in women, the umbilicus, the sides of the gluteal cleft and lower part 
of buttocks, the front of the knees, the ankles and the dorsum of the feet. 
In infants the palms and soles are also frequently affected. 

Symptoms. — The eruption of scabies is of two kinds — the acarine 
burrows and the follicular papular eruption. The burrows occupy the sites 
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named above. They are seen most clearly on the hands, where they usually 
form thin, sinuous lines, from a millimetre up to a centimetre in length and 
occasionally even longer. The burrow is generally easily seen, as dirt 
accumulates in it, but quite often it can only be recognised by a lens. The 
oldest part of the burrow has a splay mouth, while at the other end the 
small white body of the acarus, with a black spot in its fore part, can be 
easily seen with a lens and often with the naked eye. Frequently a clear 
vesicle or vesicles are seen beneath the burrow, but as a rule on the hands 
no redness is present unless secondary infection has occurred. "When blisters 
are present, secondary infection is frequent, and pustular, weeping and 
crusted areas are produced. In other sites vesicles are not common, but 
a large pea-sized papule usually underlies the burrow, and the burrow 
itself and its acarus are not so easily seen ; these lesions aTe frequently 
seen on the penis, scrotum and anterior axillary folds, and are usually 
diagnostic. 

The follicular papular eruption is arranged in smaller or larger circles 
round the areas where the burrows ocour. The main distribution is on the 
anterior aspect of the body, from the nipples to the knees, and in a semi- 
circle around the anterior axillary fold. The back is free, except in severe 
cases, down to the top of the gluteal cleft, but scratch lesions occur on the 
lower part of the buttocks, where ecthyma is often a complication, and on 
the back and inner parts of the thighs. On the limbs the eruption occupies 
both front and back of the forearms, up to about the centre of the arm, and 
also occurs around the ankles. The lesions are first pinkish or whitish 
elevations of scattered hair follicles, but Boon they become covered with 
bloodstained crusts from scratching. Linear scratch marks are rare in 
scabies. The work of J. W. Munro suggests very strongly that the follicular 
lesions are produced by the acarine larvae, and K. Mellanby confirms this. 

In old-standing cases almost the whole body may be affected, though 
the face and scalp are practically never attacked in adults ; but in small 
children even these areas may suiter. 

Animal Scabies . — Scabies may be caught from the lower animals, especi- 
ally domestic pets such as cats and dogs. In these cases the acari do not 
burrow on the human skin and the disease dies out if the infected animal is 
removed or treated. 

Diagnosis. — In well-marked cases no difficulty arises, as the burrows 
can be seen, but in treated cases the diagnosis may be very difficult and a 
diagnosis from pediculosis may have to be made. Also the two conditions 
may occur together. The distribution and character of the rash will usually 
settle the point, but a careful search with a lens for burrows and acari should 
always be made. 

Treatment. — This depends as much on carrying out the detail as on the 
actual parasiticide used. Of the numerous substances which have been 
recommended, only two, sulphur and benzyl benzoate, are used on any largo 
scale. Although sulphur is very efficient, it has a tendency to cause derma- 
titis, which is very rare with benzyl benzoate, and the latter is less messy to 
use. Benzyl benzoate is best applied in the form of an emulsion containing 
not less than 20 per cent, of the drug. The benzyl benzoate emulsion (N.W.F.) 
containing 25 per cent, is a suitable preparation. To treat a case the patient 
should take a hot bath and rub himself all over with soap and a rough flannel. 
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No scrubbing-brush iB necessary or desirable. After drying, the emulsion 
is painted all over the body from the neck downwards and allowed to dry on 
the skin. A second application is then painted on. Clean clothes should be 
put on and the dirty ones sent to the wash : it is unnecessary to disinfect the 
bedding. On the following day a cleansing bath is taken. In most cases a 
single treatment is sufficient to cure the disease, but some authorities recom- 
mend a second treatment either on the following day or a week later. If 
sulphur is used, ung. sulphuris (B.P.) should be rubbed into the skin daily for 
3 days after a preliminary bath but no further bath should be taken till the 
fourth day, when the treatment is finished. Instead of sulphur ointment, 
ung. potassii polysulphidi (B.P.C.) (Marcussen’s or Danish ointment) or 
dimethyl-diphenylene-disulphide (mitigal) may be used. 


B.— THE DEEP INFLAMMATORY DERMATOSES 

Under this heading are included those inflammatory conditions which 
start in the dermis or hypoderm, and only involve the epidermis secondarily. 
It is often easy to decide clinically whether an inflammation starts in the 
dermis or in the hypoderm, and strictly these conditions should be described 
separately ; but as the same exciting cause may often produce either con- 
dition, it is simpler to describe them together. 

The causative irritant may reach the point attacked in three ways — 
namely, (1) through a crack or puncture in the epidermis, (2) by the lym- 
phatics, or (3) by the blood stream. In the first group are included those 
cases in which certain chemical poisons are introduced into the Birin by the 
bites and stings of insects (already dealt with on p. 1456), and cases in which 
micro-organisms are introduced into abrasions, as in the case of erysipelas 
from the streptococcus (p. 20), syphilitic chancre from the Spirochata 
pallida (p. 206), soft sore from Ducrey’s bacillus, lupus vulgaris and lupus 
verrucosus from the tubercle bacillus (pp. 1476, 1478), and actinomycosis, 
sporotrichosis, etc., from certain fungi. The second group includes certain 
lesions produced by bacterial irritants, such as are seen in the lymphangitic 
abscess in tuberculosis and the sporotrichial gummata. The third group 
includes the drug eruptions and other dermatoses, winch are labelled toxic 
eruptions and which are presumably due to chemical poisons circulating in 
the blood, and also eruptions due to the circulation of micro-organisms, 
such os are seen in the syphilides and tuberculides. For convenience of 
description it is proposed to deal with the majority of deep inflammatory 
dermatoses under two headings — (1) the toxio eruptions, and (2) eruptions 
produced by living organisms. It must be understood, however, that in the 
present state of knowledge the aetiology of many of those included in the 
former group is still very obscure. 


TOXIC ERUPTIONS 

It is practically impossible to produce experimentally in animals any of 
the toxic eruptions, owing to the fact that no animal has a skin comparable 
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to that of man. Consequently, ail our experimental knowledge of toxic 
eruptions has to be derived from the observed effects of drugs and food- 
stuffs on the human skin. It is, therefore, proposed to consider first the 
eruptions produced by these substances. 

1. DRUG ERUPTIONS 

These fall into two great classes — those produced by non-protein-contain- 
ing and those produced by protein-conta in i n g drugs. Extracts of organs 
given by the mouth rarely, if ever, produce eruptions and are, therefore, not 
specially considered. 

(a) N on-Protein-Contaiotng Drugs 

These include all the ordinary galenicals. 

Two classes of eruption are produced by non-protein-containing drugs. 
(1) Non-specific eruptions, which may be produced indiscriminately by many 
different drugs, and (2) specific eruptions, which are peculiar to certain drugs. 

(1) Non-Specific Eruptions 

Symptoms. — These are generally erythematous, urticarial or purpuric. 
The erythematous rashes may be acarlatiniform, morbilliform, or, mow 
rarely, of the erythema multiforme type ; sometimes the lesions are vesicular. 
Urticarial lesions are usually of the simple urticaria type, but occasionally 
the giant forms are seen. Purpuric lesions are often erythematous at the 
start and develop hemorrhages later. It is difficult to classify drugs into 
any special groups by the reactions they produce, but it may be noted that 
the under-mentioned types of eruption may be produced by the drugs named : 

Erythematous. — Acetanilide, alcohol, arsenic, aspirin, barbituric acid and 
its derivatives, balladonna, benzoic acid, cantharides, capsicum, chloral, 
chioralamide, chlorbutol (chloretone), chloroform, copaiba, cubebs, digitalis, 
ipecacuanha, mercury, opium, phenazone (antipyrine), pilocarpine, phen- 
acetin, quinine, rhubarb, salicylic acid and the salicylates, stramonium, 
strychnine, sulphonal, the sulphonamides and turpentine. 

Urticarial. — Antimony, arsenic, barbituric acid and its derivatives, 
benzoic acid, chloral, copaiba, digitalis, opium, phenacetin, pilocarpine, 
quinine, salicylic acid and the salicylates, santonin, turpentine and valerian. 

Purpuric. — Arsenic, chloral, chloroform, copaiba, ergot, hyoscyamus, 
iodoform, mercury, phosphorus, quinine, salicylic acid and the salicylates, 
stramonium, sulphonal and the sulphonamides. 

(2) Specific Eruptions 

Symptoms. — Certain drugs give rise to eruptions which are characteristic 
of the drug3. Arsenic, bromides, iodides, phenazone (antipyrine), phenol* 
phthalein, mercury, silver and gold are the most important. 

Arsenic . — In addition to simple erythematous and urticarial lesions, an 
acute generalised exfoliative dermatitis may develop. This is especially 
seen after injections of arsphenamine (salvarsan). Herpes zoster also occurs. 
Pigmentation, especially about the trunk, though it may be more or less 
generalised, is seen in chronic arsenical intoxication. It usually presents a 
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fine punctate pattern. Hyperkeratosis occurs chiefly on the palms and soles ; 
it may be diffuse or occur in localised, corn-like projections. Occasionally 
these localised hyperkeratoses develop into epitheliomata. Excessive sweat- 
ing of the palms and soles (hyperidrosis) may occur, and the nails may become 
striated and brittle. 

Bromides. — Two main types of specific eruption are seen. Bromide acne 
is a follicular hyperkeratosis, often closely resembling acne vulgaris and 
seen in the same situations, but often more extensive, involving the legs and 
arms, as well as the face, chest and back. It is seen chiefly in epileptics 
who have taken bromide for some time. The other form is the so-called 
“ anthracoid ” form, which is most commonly seen in infants and children ; 
in the former the drug is often conveyed in the mother’s milk. Nodules 
and tumours varying in size from a pea up to an inch or two in diameter 
are found, chiefly on the face and legs. The tumours are of a deep red colour 
and studded with minute pustules ; in the larger lesions the surface is often 
crusted, and in some cases ulceration occurs. The lesions may develop 
and persist for a considerable time after the drug has been discontinued. 

Iodides. — The most typical lesions produced by iodides are papules which 
look like vesicles and bull©, but when pricked only blood escapes. They are 
sometimes spoken of as “ pseudo-bull©.” They are common on the face 
and extremities, and often appear after taking quite small doses of iodides, 
and within a very short time, even as quickly as 24 hours. They are most 
common in patients suffering from nephritis. These lesions may increase 
rapidly in size and produce large tumoui-like masses, studded with pustules 
or with a crusted or ulcerated surface, and when occurring in patients who are 
seriously ill may hasten a fatal termination from septic absorption. In the 
early stages the cases have been mistaken for Bmall-pox. An acne similar 
to that produced by bromides is also seen. 

Phenazone (Antipyrine). — In addition to producing the more generalised 
types of eruption phenazone may produce large erythematous reddish or 
purplish patches, situated discretely over the body, of sharply circular 
outline and giving rise to a sensation of burning. When they subside they 
leave a very marked pigmentation, which disappears very slowly. 

Phenol-phtkalein. — This drug, now largely used as an aperient and con- 
tained in many proprietary remedies, occasionally produces an eruption 
similar to the last named. The patches are of dull purplish colour and come 
out on face and limbs, but often also affect the mucous membrane of the 
mouth. The lesions belong to the group known as “ fixed eruptions,” as they 
tend to recur at the same site if the drug is repeated. 

Mercury. — This drug occasionally gives rise to a severe erythema in the 
groins and axill©, and also on the palms and soles. There may be also 

S ue spots and vesicles. Other symptoms of mercurialism, such as 
tis and ulcerative stomatitis, may also be present. 

Silver. — Long-continued ingestion of this drug produces a peculiar slaty- 
grey pigmentation of the skin, generally universal, but most marked on the 
exposed parts. It scarcely comes under the heading of inflammations, but 
i3 included for the sake of convenience. 

Gold. — Injections of gold may give rise to a general exfoliative dermatitis, 
similar to that of arsphenamine. 

Sulphonamides. — In addition to producing simple erythematous and 
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purpuric rashes, the sulphonamides may cause severe generalized exfoliative 
dermatitis, with or without blister formation, which may end fatally. 

(6) PsOTElN-CONTAEJINQ DkUGS 

These include serums and vaccines. Vaccines rarely cause marked 
cutaneous eruptions, but when they occur they are of similar nature to those 
produced by sera. Serum eruptions form a very interesting group, as it is 
reasonable to suppose that their method of production is closely analogous 
to that of those toxic eruptions whose aetiology is obscure. For it has been 
assumed that these are due either to absorption of poisonous proteins pro- 
duced by the body or to the toxins of pathogenic bacteria which are present 
in the body. 

Serum eruptions are supposed to be allergic phenomena and, though 
this seems to be a reasonable explanation in those cases where the rashes 
follow a second injection of a foreign protein given at least 14 days after 
the first, it does not fit in so well for cases in which the eruption follows the 
first injection of serum. In these cases a specific allergy must be assumed to 
exist. 

Symptoms. — Any of the above-mentioned non-specific eruptions may 
develop, but there is a greater tendency for the lesions to be of the erythema 
multifonne type. Often the rash is very extensive, the trunk, face, and 
limb3 being covered with disk-like, sharply circumscribed, infiltrated red 
lesions ; these often become bullous, and haemorrhages may occur in the 
centre of the lesions. In other cases ringed lesions occur, which spread peri- 
pherally and clear in the centre — erythema gyralum. Not infrequently these j 
lesions are associated with fever, and pain and swelling in the joints, and j 
gastro-intestinal disturbances, such as diarrhoea and vomiting and albumin- 
uria. In other cases the lesions are more of an urticarial nature, with transi- 
tory, very itchy wheals and swelling of the skin of the face. These 
eruptions usually come out about a week or 10 days after the injection of 
the serum and clear up in about the same time. 

Similar eruptions sometimes develop in persons vaccinated against small- 
pox, though in addition a true vaccinial eruption, in which the lesions have the 
characters of the vaccine vesicles, may develop. 

Urticarial lesions develop in certain individuals who are sensitive to certain 
food-stufEs, after ingestion of these substances. They will be considered more 
fully under Urticaria (p. 1467). 

Treatment. — The first thing is to stop the drug causing the eruption. In 
the erythematous and urticarial types local soothing lotions are indicated, of 
which the most useful are lotio evaporans (B.P.O.), or phenol min. 1 20, lot. 
cahminse (B.P.C5.) ad fl. oz. 12. Alkaline and bran baths are often very useful. 

In the serum eruptions, calcium chloride or lactate is recommended and 
may be given in 10-grain doses three times a day. Quinine, grs. 1 or 2 three or 
four times a day, is sometimes of value. In the more severe cases the patient 
must be kept in bed. 


2. THE EP.YTBEMATA 

The term erythema may be used to signify any transient redness of tbe 
skin, such redness being frequently produced by external irritants ; and these 
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have already been dealt with under the superficial inflammatory dermatoses. 
When, however, the term is used to describe a composite clinical picture, two 
main types have to be considered, namely, the non-infiltrative and the 
infiltrative. 

( a ) The Non-infiltrative Erythemata 

These include two classes, the congestive and the inflammatory. The 
congestive type has little or no dermatological importance. It is seen 
in blushing, which is a pure vasomotor phenomenon, and also in such 
transitory rashes as that seen during ether administration. The inflam- 
matory type includes the rashes seen in scarlet fever, measles and rotheln, 
drug eruptions just referred to, and certain other toxic conditions. 

./Etiology.— One of the commonest varieties of erythematous, rashes is 
that occurring as the result of septic absorption from a wound, and many of 
the cases of so-called surgical and puerperal scarlet fever belong to this group. 
They also occur in ptomaine poisoning and in other infections of the gastro- 
intestinal tract, but there always remain a number of cases in which no cause 
can be found. 

Symptoms. — Erythematous rashes are usually of either the scarlatini- 
form, morbilliform or figurate type. The scarlatiniform cases differ from 
true scarlet fever in the absence of other typical signs, such as high 
temperature combined with rapid pulse, the date of appearance of the rash, 
the presence of sore throat and the characteristic appearance of the tongue. 
The morbilliform erythemata differ from measles in the absence of coryza, 
conjunctivitis and respiratory catarrh. The temperature is atypical and 
Koplik spots are not found. The figurate variety consists of patches or 
groups of disk-like lesions which tend to spread peripherally and clear in the 
centre so as to leave circinate and gyrate patterns. It is seen most commonly 
in drug eruptions, and can hardly be confused with anything else. In all 
these varieties as the eruption subsides there is a tendency to scaling, usually 
of the fine branny type, and this may often be extensive ; the glove-like 
scaling of the palms and soles, seen in scarlet fever, may also occur in the 
simple types of erythema. 

Haemorrhage may sometimes take place into the erythematous patches, 
especially when these occur on the lower limbs. Most cases of simple purpura 
really belong to the erythema group. The mucous membranes may be 
affected similarly to the skin, and other general symptoms, such as diarrhoea, 
vomiting, fever and albuminuria, may be present. 

Treatment. — Attempts must be made to find and remove the cause. All 
possible septic foci, such as pyorrhcea, tonsillar sepsis and chronic appendix 
trouble, should be dealt with. The bowels should be made to act freely 
and a light diet ordered. Cases should generally be put to bed, and always 
when there is fever or any marked constitutional symptoms. In cases of 
streptococcal infection, sulphonamide drugs may be given. 

(6) The Infiltrative Erythemata. Erythema Meltiforme 

./Etiology. — Erythema multiforme may occur as a drug eruption, and 
especially as a serum eruption, as already noted, but it generally appears 
without any special cause being determinable. It occurs especially in young 
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adults and may often recur, aome cases doing so year after year at regular 
intervals. Individual attacks may clear up rapidly, but in many cases fresh 
crops appear, and the disease may go on for weeks or months. The joint 
swellings which sometimes accompany the Bkin lesions led to the supposition 
that the condition was of rheumatic origin, but it is probable that these ate 
only a manifestation of a similar affection of the synovia of the joints. 

Pathology. — Microscopic examination shows a dilatation of the vessels 
of the dermis with a leucocytic exudation. There is much local oedema. 
The epidermis is cedematous, and fluid may accumulate beneath the homy 
layer or less frequently beneath the epidermis. 

Symptoms. — The lesions of erythema multiforme differ from those men- 
tioned ia the last section in forming raised infiltrated lesions, which vary in 
dze from a pea to a five-shilling piece or larger, and which have a well- 
defined distribution. They are usually found on the backs of the hands, 
wrists, and forearms and on the face, bub are not infrequently found on the 
palms, and may also involve the trunk and lower limbs. In the milder cases 
they consist of red papules and patches with a sharply-defined border and are 
usually completely circular in outline. In the more severe forms haemor- 
rhages occur in the centre, or they become surmounted by bull®. There 
is some tendency to slow peripheral extension, with clearing up of the centre, 
so that ringed lesions may be formed. In these a play of colours may be noted, 
the outer red ring surrounding a purple htemorrhagic ring, which in its turn 
surrounds a brownish pigmented centre ; these lesions are sometimes called 
erythema iris. In rare cases the bull® so predominate as closely to resemble 
a pemphigus. The subjective symptoms are often slight, but sometimes 
itching and burning occur. Lesions may appear on the mucous membranes. 
Pain and swelling in the joints are not infrequent, and gastro-intestinal dis- 
turbance may occur, as may also fever and albuminuria. 

Treatment. — Care must first be taken to remove any possible cause. Of 
the drugs which are of value are calcium lactate, the salicylates and quinine. 
The former is best given in 240 minim doses on alternate nights. Local treat- 
ment is not really necessary, but calamine lotion or linament may be applied 
to relieve itching or burning. 

Erythema nodosum is closely related to erythema multiforme, and is dealt 
with on p, 324. 

3. GRANULOMA ANNULARE 

# This is a very chronic, raised, ringed eruption, of dead white colour, seen 
chiefly on the dorsum of the hands. 

./Etiology and Pathology. — The cause of this condition is unknown, but 
various intermediate types between it and erythema multiforme have been 
noticed, and tbi3 suggests a relationship with the latter condition. Histologi- 
cally a dense cellular infiltration, associated with degeneration of the collagen 
bundles, is found in the deeper layers of the dermis, especially in the neigh- 
bourhood of the sweat coils. 

Symptoms. — The earliest lesions arc small white nodules, seen most 
commonly on the back of the finger joints. Such lesions often occur in group3. 
They spread slowly, the centre of the group becoming flattened, and sur- 
rounded by a raised, white festooned margin, which can be seen to be made 
up of nodules of the same character as those of the original lesions. The 
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disease is very slowly progressive, and may last for mouths or years if not 
treated. The lesious are generally localised to the hands and wrists, but are 
occasionally seen in other parts of the body, such as the nape of the neck, the 
buttocks, elbows and knees. In some cases subcutaneous fibrous nodules 
have been described in the neighbourhood of the elbow joints and elsewhere. 
Subjective symptoms are generally absent. 

Treatment. — Internally, quinine and the salicylates may be given. 
X-rays will often cause the lesious to disappear, but no other local treatment 
has much effect. 


4. THE PURPURAS 

The purpuras form a group which are closely related to the erythemata 
and are very often erythematous at the start. In them, however, the blood 
vessel walls are damaged and haemorrhage occurs into the dermis. They may 
be of toxic or of bacterial origin. They are considered in detail on p. 842 et seq. 

5. THE URTICARIAS 

The urticarial eruptions are characterised by the presence of wheals, 
or localised areas of oedema. These are usually transitory in character and 
are accompanied by severe itching. Several different forms are recognised — 
(1) Simple urticaria, (2) factitious urticaria, (3) giant urticaria, (4) papular 
urticaria, and (5) urticaria pigmentosa. 

Aitiology. — As is pointed out above, urticaria can be produced by the 
ingestion of certain drugs and by injections of foreign sera. It can also be 
produced by the ingestion of certain food-stuffs in susceptible persons ; for 
example, porridge, strawberries, shell-fish, eggs and milk. It also occurs 
after tho consumption of decomposing food. As far as is known it is 
not duo to tho direct attack of any micro-organism, though syphilitic urti- 
caria has been described. It is clear that it may be produced not only by 
protein poisons, but by non-protein poisons circulating in the blood. The 
actual mechanism by which the lesions are produced is not altogether clear. 
At one time it was thought to be a puro vasomotor neurosis, and that the 
poisons mentioned acted on the vasomotor centres ; but in recent years it 
has been demonstrated that the lesions are true inflammations, and, there- 
fore, it is proboblo that the action of tho poison concerned is a local one. At 
the same time external stimuli, such as friction, seem, in many cases, to 
play a part in determining tho points whore the poison acts. Lewis believes 
that tho lesions are produced by tho liberation of a histamine-liko substance 
from tho tiasuo colls. It must also bo noted that urticarial lesions may be 
directly produced by the injection of poisons into the skin. This is well 
seen in the bites and stings of insects, and the stings of plants, such as the 
nettle. In a large number of cases of urticaria, however, it is difficult to 
find any cause, and these are usually considered to be auto-toxic. The auto- 
toxin may be generated in the intestinal tract, or in infected foci, such as 
septic tonsils and teeth and inflammatory trouble in the pelvis. In the 
giant urticaria cases there is usually a considerable functional element 
present, and these cases are considered to be vasomotor neuroses. Nothing 
is known of the ©tiology of urticaria pigmentosa. 

Symptoms . — Simple urticaria . — This is the form most frequently met 
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with in adults. It may occur in an acute or in a chronic form. In the 
former the eruption appears suddenly, is often accompanied by genera! 
symptoms, such as fever, diarrhtea and vomiting, and subsides more or less 
rabidly. In the chronic type the eruption appears in crops ; the individual 
lesions run a more or less rapid course, but fresh crops continue to come out at 
intervals and the condition may persist for many weeks, months or even years. 

The lesionB of simple urticaria are in their earliest stages pale pink papules 
or patches, varying in size from a pea to an inch or two in diameter. In a 
short time — sometimes a few minutes, at others an hour or so — the central 
part of the patch becomes a dead white colour, is firm to the touch and raised 
a millimetre or two from the surrounding skin. The lesions are intensely 
itchy. They may be few in number or very numerous ; sometimes the whole 
body may be covered with patches of all shapes aud sizes, aud figurate patches 
are common. The eruption is most common on the trunk, but any part of 
the body, including the mucous membranes, may be affected. 

Factitious urticaria. — This is a condition of the skin in which the slightest 
trauma, such as a slight scratch, will bring out a wheal. Tins condition ia 
often present in simple urticaria, but frequently exists apart from any spon- 
taneous eruption. Tne condition is sometimes referred to as dermatographism, 
as it is possible to produce letters in urticarial wheals on the patient. 

Giant urticaria . — In this condition the lesions are not so much wheals 
as circumscribed patches of oedema. They arc particularly liable to occur 
about the face — the eyelids, cheeks and lips often swelling up quite suddenly- 
burning or itching being an accompanying phenomenon. The mneoua 
membranes are not infrequently attacked, and in a few cases sudden oedema 
of the larynx may produco dangerous asphyxial symptoms. The lesionB 
are very prone to recur, and these recurrences may persist for years. This 
condition is sometimes spoken of as angio-neurotic oedema (see p. 1106). 

Papular urticaria. — This type may be a distinct disease or only a variant 
of simpio urticaria, but is that commonly seen in infants and young children. 
It is not very commonly seen in breast-fed infanta, though it doc3 occur, 
but otherwise is chiefly seen in the first two years of life ; it may in some 
cases, however, persist, with intermission, up to about 7 years of age. The 
lesions appear, just like those of the adult form, as pink oval patches, usually 
about \ inch in diameter, but instead of the bulk of the whole patch being 
converted into a wheal only a central pinhead-sized wheal ia produced. 
Itching is intense and often paroxysmal. When the lesion is scratched tha 
central papule becomes inflamed and a bloodstained crust is formed on its 
summit, and it persists after the surrounding pink zone has disappeared. 
The cases usually present discrete lentil-sized papules, covered with blood* 
btaiued crusts, suggesting a parasitic origin. Not infrequently vesicles 
surmount the wheals and occasionally quite large bullets are found. 

The eruption comes out in crops, especially at night, and chiefly on the 
extensor aspect of tho lower limbs, the buttocks and the extensor aspect 
of the forearms, but may occur almost anywhere on the body. Tho children 
seem to suffer little in general health, though sleep at night is often lost, 
ita effects being often more obvious in the parents. 

Urticaria pigmentosa. — This is a rare condition and it is still a question 
whether it should be grouped with the other urticarias. It is chiefly » 
disease of infancy and childhood, but a certain number of adult cases are 
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on record. The condition may appear within the first few days of life, and 
in a few cases lesions are said to have been present at birth. 

The lesions usually appear as wheals, J to | inch in diameter ; and as 
these disappear a yellowish-brown colour is left, and the lesion may remain 
raised above the surrounding skin or may flatten down to a pigmentary 
macule. These pigmented lesions generally persist for years. Itching may 
or may not be present. Sometimes marked factitious urticaria can be 
elicited. It would appear that occasionally simple urticarial lesions may leave 
behind pigmentation, but the condition described above is something quite 
distinct. In true urticaria pigmentosa there is generally a great increase in 
the mast-cells of the dermis which is absent in ordinary urticaria leaving 
pigmentation. 

Diagnosis. — Simple urticaria may be confused with dermatitis herpeti- 
formis and with the premycosic stage of mycosis fungoides. In the former, 
small deep-seated vesicles usually occur ; but as they are not always present 
the diagnosis may be difficult. From the latter a diagnosis cannot be made 
with certainty, though when occurring in old people and persistent, mycosis 
fungoides must be considered. 

The giant forms must be distinguished from erysipelas and acute erythe- 
matous eczema. In the former, high temperature is present, the lesion has 
a sharply defined, slowly spreading margin, and is often blistered. In the 
latter, the eruption is extensive and symmetrical, the skin is red, and vesicles 
are frequently present. Chronic erysipelas of the lip is a persistent, Blowly 
increasing condition and usually arises from a persistent crack in the lip, 
while urticaria has a sudden onset and disappears again. 

Papular urticaria in children is most frequently confused with scabies. 
The diagnosis can be settled by the presence of burrows and the finding of 
acari in the latter condition. In the vesicular form cases may be confused 
with varicella, but the course and distribution of the eruption is quite different. 

Urticaria pigmentosa is not likely to be confused with any other condition. 

Treatment. — If a cause can be found it must be removed : articles of 
diet known to cause the eruption must be avoided and all possible septic foci 
dealt with. If the cause is not clear, various types of food must be stopped 
one by one in order to exclude a possible source of trouble. Cuti-xeactions 
to various foodstuffs have been devised to detect the causative agents, 
and it is possible to desensitise patients from the particular poison to which 
they are susceptible. Apart from this, mild purgation and the administration 
of intestinal antiseptics, such as said, ichthammol, creosote and calomel, 
can be recommended. Some patients improve on tonic drugs, such as iron, 
arsenic and quinine. Caloium chloride or lactate given over prolonged periods 
is efficacious in some cases. In others complete freedom from work and even 
rest in bed are necessary. In cases of unknown aetiology, non-specific protein 
therapy, such as injection of whole-blood, milk or peptone, is of great value 
(seep. 1433). 

In the papular form in children excessive intake of sugar plays a part in 
a proportion of cases, and by a rigid cutting down of jams, sweets, etc., relief 
is often obtained. 

In the giant form nerve sedatives, such as valerian and the bromides, are 
of value. 

Locally, anti-pruritic lotions are most useful. Solution of coal tar and 
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subacetate of lead, min. 120 of each to fl. oz. S of water ; or liq. potass, 
hydroxid. min. 60, glycerin min. 60, to fl. oz. 8 of water, may be used and 
can be applied frequently ; alkaline and bran baths also give considerable 
relief. In children a teaspoonful of liq. picis carbon, added to a warn bath 
before going to bed is a valuable remedy, and in some cases sulphur ointment 
grs. 15 to 1 ounce has proved useful ; but lotions are usually better tolerated. 

There is no known treatment which affects urticaria pigmentosa. 

G. PRURIGO 

Prurigo of Hebra is a condition which is rare in this country, but is not 
uncommon in Eastern Europe. It is apparently closely connected with 
papular urticaria, but most authors consider it a distinct affection. It begins 
usually in the first or second year of life, by the appearance of intensely itchy, 
pinhead to lentil-sized papules on the extensor aspects of the limbs, chiefly 
on the legs and forearms ; these soon become covered with bloodstained 
crusts, and eventually the whole of the skin of the affected area becomes 
thickened (lichenified), pigmented and excoriated. The lesions may eventu- 
ally involve the whole of the limbs, but the flexures usually escape. The 
trunk, neck and face may become eczematised and lichenified. The glands 
in the groins and axil® become much enlarged. The milder cases (prurigo 
mitis) may eventually respond to treatment and get well about the time of 
puberty, but the more severe cases (prurigo ferox) persist throughout life, 
the patient eventually succumbing to the disease. 

Treatment. — There is no specific treatment. Batlrn and sedative lotions 
and ointments, together with sedative drugs, to relieve itching and to ensure 
sleep, should bo employed. 

7. DERMATITIS HERPETIFORMIS 

Dermatitis herpetiformis or Duhring’s disease is a condition character- 
ised by the appearance on the body of crops of erythematous or urticarial 
papules or patches, usually surmounted by herpetic vesicles or bull®, and 
giving rise to intense itching. 

The evidence for placing this disease among the toxic eruptions is not 
conclusive, but is sufficiently suggestive to make it justifiable. In this 
connexion may be mentioned its occurrence as one of the rarer toxmmias 
of pregnancy (hydroa gestationis), and its close clinical resemblance, in 
Borne cases, to the urticarias and the erythemata. 

^Etiology and Pathology. — The disease may occur at any time of life ; 
it is rare in infancy and childhood, although cases have been reported ; it is 
fairly common in young adult life, but most cases occur in middle life. Both 
sexes are pretty equally attacked. A special form occurs in association with 
pregnancy, and is apt to recur with each pregnancy. The malady does not 
appear to be associated with the presence of any particular micro-organism 
in the body, and cultures from vesicles and bull® are sterile in their early 
stages. Blood cultures are also negative. 

Work done by Urbach suggests that the disease is produced by a filter- 
passing virus, but so far this has not been confirmed. 

-Microscopically lemons show a dense, cellular infiltration of the superficial 
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part of the dermis, chiefly around the vessels. There is always considerable 
superficial oedema, which in the vesicular and bullous cases collects under 
the epidermis, lifting it from the underlying dermis ; the fluid of the vesicles 
contains a large number of eosinophil corpuscles. 

Symptoms. — The eruption is essentially polymorphous, that is to 
say, all the types of lesions mentioned above may be present in the same 
case at the same time. Most commonly the lesions look like irregularly 
figurate urticarial wheals which are surmounted by numerous shotty vesicles. 
In other cases the lesions are more frankly erythematous, while in others 
larger vesicles or bullae form, either with or without an underlying erythe- 
matous or urticarial patch. In all cases, except when the bullae are large, 
there is intense itching in the lesions, with the result that they are scratched, 
and small bloodstained crusts or excoriations are seen mixed up with the 
other manifestations of the disease. The limbs and the trunk are most 
frequently affected, bnt any part of the cutaneous surface may be involved, 
though rarely the palms and soles, and the mucosas are attacked in a con- 
siderable percentage of caseB. There is a great tendency for the lesions to 
recur, fresh crops coming out at frequent intervals, and the disease may 
persist for years ; the writer has under his care a case of over 40 years’ 
duration. 

The general health usually Buffers very little, in spite of the fact that 
sleep is often disturbed. Gastrointestinal symptoms, such as diarrhoea 
and vomiting, may occasionally occur, and in fatal cases lesions have been 
found in the gaBtro-intestinal tract, which possibly account for the above- 
mentioned symptoms. An increase in the eosinopnil corpuscles in the blood 
occurs in the majority of cases. 

Diagnosis. — From erythema multiforme it can be distinguished by the 
irregular distribution, the shape and the polymorphic character of the 
lesions in conjunction with the intense itching which occurs; from 
urticaria by the presence of vesicles and bullae, which are almost unknown 
in simple urticaria, though not infrequent in the papular variety, and by 
the persistence and recurrence of the lesions ; and from pemphigus by the 
itching, the polymorphous character of the lesions, and the comparatively 
slight effect on the general health. 

Treatment. — This calls for much patience on the part both of the 
patient and the physician. In the first place a careful examination, both 
clinical and bacteriological, must be made to find any focus of disease. 
Of the internal remedies most reliance has been placed on arsenic, and in 
some cases the eruption ceaseB when a certain dose is reached ; but this 
is by no means always the case. Arsenic may be given by the mouth as 
Fowler’s solution or Asiatic pill, or by injection, the cacodylate of soda, 
enesol and arsphenamine (salvaraan) being the favourite preparations. The 
dose should be small to start with, and increased to the limit of tolerance ; 
and the drug should be discontinued if no definite result is obtained. 
Recently some success has been obtained by the administration of the 
sulphonamide drugs, of which sulphapyridine is said to be the most active. 
Aperients and saline lavage of the bowel are satisfactory in severe cases ; in 
others quinine, salicin and sodium bicarbonate have proved successful. In 
any case, attempts should be made to check the itching. Phenacetin and 
phenazone are useful, and sedatives may be given occasionally at night. 
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The injection of certain non-specific protein substances, such as the patient's 
own blood, horse serum, sterilised milk or peptone, has occasionally produced 
a cure. 

Local remedies consist mainly of anti-proritio applications. The most 
useful is a lotion containing 2 to 3 per cent, phenol, 1 per cent. liq. potass, 
hydroxid., or 2 to 5 per cent. liq. picis carbonis. Alkaline and bran baths are 
valuable, especially in the bullous cases — in which cases also weak (5 percent.) 
sulphur ointment sometimes acts well. 

8. PEMPHIGUS 

An inflammatory condition of the skin, characterised by the eruption of 
blisters usually occurring incrops, and associated with constitutional symptoms. 

Four different varieties are recognised : (1) acute pemphigus, (2) chronic 
(pemphigus vulgaris), (3) pemphigus foliaceus, and (4) pemphigus vegetans. 
Acute pemphigus is now known to be a definite bacterial infection, and should 
not strictly be included in this group ; but it is placed here for convenience 
of description. In the other three varieties the cause is unknown, but it is 
believed that they are of toxic origin. 

[a) Acute Pemphigus 

./Etiology. — This is a rare condition which occurs almost entirely in 
butchers, and appears to be due to inoculation of some abrasion with a 
pathogenic micro-organism, the diplococcus of Pernet and Bulloch. The 
lesions are not produced by local inoculation, as in impetigo contagiosa, but 
are due to a blood stream infection, and symptoms of acute toxaemia occur 
simultaneously with (or even before) the appearance of the eruption. The 
diplococcus can be obtained from the bull®, as well as from the blood. 

Symptoms. — The disease commences acutely with fever, malaise, 
nausea and vomiting. Bull® then appear suddenly on the apparently 
normal skin ; they are usually very numerous, and as big as a pigeon’s or hen’s 
egg. They may burst, leaving a red oozing surface. The lesions usually 
involve the mucous membranes of the mouth and throat, and even of the 
intestinal tract, causing pain and difficulty in swallowing, diarrhoea and 
vomiting, and secondary bronchitic and broncho-pneumonic complications. 
In a large proportion of cases a general septic®mic condition supervenes 
and the patient dies, but in a few milder cases the lesions dry up and the 
patient recovers. Barely cases may become chronic. 

Treatment. — The cases are 60 infrequently seen that little C3n be said 
on this point. The main principles axe to keep the patient in bed, puncture 
the vesicles, and apply mild antiseptic dressing, e.g. 1 in 4000 potassium 
permanganate, with a thin layer of paraffin gauze between it and the skin, or 
1 in 1000 acriflavine emulsion. Quinine is recommended as the best internal 
remedy. No observations have been made, as far as the writer knows, with 
regard to specific therapy. 


{&) Chp.onio Pemphigus 

/Etiology. — This is unknown. Some evidence has been produced to 
show that it is a virus disease, but this has not been confirmed. 
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Symptoms. — The affection, which ia also rare, is characterised by the 
appearance of crops of bulliB in various parts of the skin and mucous 
membranes, each bullte appearing on the skm without any pre-existing ery- 
thematous or urticarial lesion. The eruption is not associated with itching, 
but the general health suffers, thus differing from dermatitis herpetiformis. 
Further, the bullas are usually sterile in their early stages, though both the 
Staphylococcus pyogenes albus and the Bacillus pyocyaneus have been found ; 
but these are almost certainly secondary infections. 

The bullae usually dry up in the course of a week, leaving an erythematous 
and scaly patch, which subsequently disappears ; but fresh crops of blisters 
constantly come out, and this state of affairs may persist for months and 
years. The general tendency is for the disease to continue, while the general 
health steadily deteriorates, and finally death supervenes. 

Diagnosis. — This has to be made from dermatitis herpetiformis and 
from the bullous form of erythema multiforme. The main points in the 
diagnosis of the former have been considered in a preceding paragraph. In 
erythema multiforme the lesions are especially distributed on the ex- 
tremities, and some of them show the definite coin-shaped erythematous 
patches. The attack usually lasts only a week or two. 

Treatment. — This is very unsatisfactory. Arsenic in full doses has 
given good results, and quinine and salicin are also recommended. Suramin 
(antrypol, germanin Bayer 205) appears to give good results in some cases. 
The sulphonamides have not so far proved successful. Gastro-intestinal 
antiseptics and colon lavage are useful. Intramuscular injection of horse 
serum, or of the patient’s own serum, may be tried. Local treatment is the 
same as for acute pemphigus. 

(c) Pemphigus Fouaceus . 

The setiological relationship of this type to chronic pemphigus is still 
uncertain. 

Symptoms. — Bullae appear frequently and over large areas of the body, 
and as a result set up a condition resembling generalised exfoliative dermatitus. 
When this stage is reached fresh bullae are not properly formed, owing to the 
permeability of the improperly formed horny layer, abortive flaccid lesions 
constantly appearing on the affected areas. Crusting, scaling and a tendency 
to warty formations, together with much pigmentation, are present. The 
trunk, neck, face, scalp and limbs may all be attacked, but usually the hands 
and feet are much less affected. 

The general health is usually not so much affected as in chronic pemphigus. 
The writer has had under his observation a case of 20 years’ duration who, 
apart from the skin condition, was otherwise well. Sometimes, however, cases 
end fatally in a year or two. 

Diagnosis. — The only condition likely to be confused with this is general- 
ised exfoliative dermatitis ; but in this latter condition bullous formation is 
absent. 

Treatment. — This is the same as for chronic pemphigus. 



1474 


DISEASES OF THE SKIN 


( d ) Pemphigus Vegetaus 

Symptoms. — The lesions in this type frequently first appear in the mucom 
membrane of the mouth, but may appear on other parts of the body. When 
fully developed they are chiefly localised to the flexures of the axillae, elbows, 
groins, knees and around the anus and vulva. The initial lesion is a flaccid 
blister, which on rupture develops fungating granulations from its base, 
which discharge much fetid secretion. The patient’s health suffers rapidly 
from septic absorption, and he usually succumbs in the course of a few 
months. 

Diagnosis. — The condition when fully established is characteristic, but 
in the early stages the lesions might be mistaken for syphilitic mucou3 
tubercles. The diagnosis can be settled by the presence of other syphilitic 
lesions, by finding the spirochceta pallida, and by the Wassermann reaction. 

Treatment. — No treatment is known to influence the course of the 
disease. Local antiseptics are required for the lesions, weak perchloride of 
mercury and eusol being the most likely to be satisfactory. Otherwise 
treatment is on the same lines as for pemphigus chronicus. 

9. DERMATITIS EXFOLIATIVA 

Synonym. — Pityriasis Rubra. 

This is a generalised inflammation of the skin, characterised by redness 
and profuse scaling. There are many types of this condition, and divers 
causes. It is customary to divide dermatitis exfoliativa into primary and 
secondary varieties. The former occurs without any pre-existing dermatosis, 
while the latter really represents the generalisation of some other skin in- 
flammation, such as eczema, seborrhceic dermatitis or psoriasis. When such 
diseases generalise there is a tendency for them to take on the character of 
a primary exfoliative dermatitis, presently to be described. 

The primary variety occurs in its most striking form in salvarsan poison- 
ing, and may also occur in such diseases as leukaemia and mycosis fungoides 
-—diseases closely related to one another. There still remain, however, a 
number of cases in which no cause can be found, and which we are probably 
justified in considering as toxic eruptions. 

Symptoms. — The cases due to arsphenamine may be taken as typical of 
the group. In these the eruption usually commences as bright, scarlatiniform 
patches on the flexor aspect of the forearms and on the abdomen and chest. 
The rash spreads rapidly, so that in a day or two the whole body is covered. 
At first it is found to consist of distinct pinhead-sized macules, chiefly 
around the follicles, but soon it becomes one continuous red sheet. Almost 
immediately the eruption begins to scale ; the scales may be of the fine 
branny type, or large like fish scales. The amount varies in different casc3, 
but is often very considerable, the bed having to be swept out several times 
a day. The onset is not always as described ; sometimes the initial eruption 
is an urticaria, or even like an acute erythematous eczema, involving the 
face and forearms, and in a case recently under the writer’s care it was 
erythemato-vesicular at the commencement. Once the eruption is fully 
established it usually takes 2 to 3 months to disappear. In an uncomplicated 
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case the xash gradually subsides, scaling ceases, and the skin assumes its 
normal colour, though some thickening may remain for a considerable time. 
The flexures of the limb and the neck usually are the last to clear. The 
hair is frequently completely shed, but grows again later, and the nails may 
also be lost temporarily, though this is less frequent. An irregular thickening 
of the nails is, however, more common. At the onset there may be fever, 
malaise and intestinal disturbance ; later, in the course of 3 to 4 weeks, 
bronchitis and broncho-pneumonia may supervene, and sometimes cause a 
fatal issue. Nephritis may also occur, and may cause permanent renal 
changes. If careful nursing is not provided the skin may become infected, 
and septic absorption may occur. There is always much enlargement of 
the lymphatic glands, which are soft and spongy, and conjunctivitis is 
sometimes present. 

Most of the idiopathic cases run a similar course ; but several different 
varieties have been described, among which the condition known as 
pityriasis rubra of Hebra is apt to be associated with visceral complications 
and with skin atrophy, and runs a very fatal course. 

Diagnosis. — The primary cases must be distinguished from those due to 
leukaemia and mycosis fungoides. In the former the blood picture will 
probably clear the diagnosis, and in the latter the severe itching, which usually 
accompanies it, and which is often absent in the simple exfoliative dermatitis 
cases. 

Prognosis. — This is always uncertain, and should be very guarded. 
Cases may clear up in 2 or 3 weeks, or may persist for years, with gradually 
increasing prostration ending in death. 

Treatment. — In the arsphenamine cases sulphur appears to be the best 
remedy. It may be given as sodium thiosulphate by intravenous injection. 
The main internal remedies must be directed to maintaining the general 
health, and to countering complications as they arise. Complete rest in 
bed is indicated in all cases, however mild they may at first appear, and the 
warmth of the body must be maintained. Warm bran baths may be given 
if no fever is present, and dusting the skin with talc powder makes the patient 
comfortable. Local septic complications must be dealt with by mild anti- 
septic creams or pastes. 

ERUPTIONS DUE TO BACTERIA AND FUNGI 

Having dealt with the deep inflammatory dermatoses produced by toxins 
circulating in the blood, it is now necessary to consider those which are caused 
by living organisms reaching the skin by the same channels. Three of these 
form a very important group of dermatoses, namely, tuberculosis, syphilis and 
leprosy. The two latter have been dealt with on pp. 206 and 131 respectively. 
There are, however, certain others whie hrequire notice. Itis probable that 
the eruptions of certain specific fevers may be due to the presence of the in- 
fecting organisms in the tissues ; this is known to be the case in the rose spots 
of typhoid fever. The erythematous and purpuric eruptions sometimes seen 
in malignant endocarditis and other septicsemic and pysemic conditions are 
also probably due to the direct action of the streptococcus, while it will be 
necessary later to describe the cutaneous manifestations produced by the 
gonococcus when it enters the blood stream. 
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1. TUBERCULOSIS CUTIS 

The tubercle bacillus may attack the skin in several different ways. The 
commonest variety is a superficial granulomatous formation known as lupus 
vulgaris ; this variety can apparently be produced both by local inoculation 
and through the blood stream. Lupus verrucosus, a variant of this type, 
is generally a local inoculation, and is accompanied by warty overgrowths. 
Miliary tuberculosis of the skin may accompany general miliary tuberculosis, 
and local tuberculous ulcers may also form, but are chiefly seen on the mucous 
membranes. In addition, an infection of the skin may occur when a tuber- 
culous abscess, either from a suppurating lymphatic gland or bone, bursts 
through the skin, and this is spoken of as scrofulodermia. There are also 
groups of cutaneous and subcutaneous tuberculous lesions, produced by bacilli 
circulating in the blood, which are called tuberculides, and include several 
varieties, the lichenoid or lichen scrofulosorum, the acneiform or acne scro- 
fulosorum, the papulo-necrotic, and the gummatous (erythema induratum 
or Bazin’s disease). 

( a ) Lupus Vulgaris 

Pathology. — The lupus nodule is composed of a group of ordinary miliary 
tubercles, such as are seen in the lungs and elsewhere. It consists of group3 
of epithelioid cells, surrounding giant colls, often with peripherally arranged 
nuclei, the whole being surrounded by a dense mass of round cellB. Tubercle 
bacilli have been demonstrated in the lesions, and inoculation into guinea- 
pigs will produce tuberculous lesions. 

Symptoms. — Lupus vulgaris usually attacks the face ; but it is not un- 
common to find patches on other parts of the body. In this latter site it 
may be symmetrical. Usually on the face it is asymmetrical. It is most 
frequent on the nose or cheek, and frequently begins in childhood. The 
earliest lesion is a small, dull-red pinhead-sized spot, to which other similar 
spots are soon added, the whole being surrounded by an erythematous zone. 
On pressure with a lens, however, these original spots can be distinctly seen 
as yellowish points or nodules compared in appearance to apple jelly. They 
are very soft, and if a pointed match is applied to one of them it sinks easily 
into the nodule. These patches may slowly spread so as to involve consider- 
able areas, and may persist for a long period without ulceration. In other 
cases, however, ulceration may supervene, and considerable destruction of 
tissue take place, especially on the nose, which is often completely destroyed 
up to the edges of the nasal bones. The bone itself is not attacked ; but the 
cartilage may completely disappear. If healing occurs, a soft, superficial 
scar iB produced ; but fresh nodules are liable to appear in it. Any part of the 
face may be attacked ; but the scalp usually escapes. The glands in the neck 
may enlarge and occasionally break down, but this is uncommon. Facial 
lupus vulgaris i3 frequently complicated by similar lesions in the mucosa of 
the nose and mouth, and these situations are sometimes the primary seat of 
the disease. On the mucous membranes the nodules are not risible, but 
sharply defined, raised, rather warty-looking patches occur. It is commonly 
seen on the inner aspects of the cheek, gums, palate and nasal mucosa ; but 
the pharynx and larynx may be involved. 
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On the body the patches may attain great dimensions ; they often spread 
at the margins and heal in the centre, forming irregular gyrate patterns. As 
a rule they are of the non-ulcerating type ; but in some cases ulceration occurs. 
In some cases, too, considerable contraction of the skin results, leading to 
deformity ; in others the lymphatic vessels become blocked, and a condition 
of elephantiasis may supervene. 

The disease usually spreads very slowly, and lasts a great number of years. 
Some cases remain practically stationary almost indefinitely. A few, however, 
spread rapidly and defy treatment. 

In old-standing cases there is a definite tendency to the development of 
carcinoma of the squamous type in the scar tissue. 

Diagnosis. — Lupus vulgaris is most easily confused with lupus erythema- 
tosus (p. 1480). In the former definite nodules are present, and there is a 
tendency to ulceration ; the disease usually begins in childhood and persists 
for many years. In the latter the disease is non-ulcerative, has a great 
tendency to be symmetrical, rarely appears before adult life, and is especi- 
ally liable to occur in the middle-aged. The scalp is often attacked, while 
this is rare in lupus vulgaris. In lupus erythematosus thick adherent scales, 
fixed down by epithelial plugs, form, and the scar is often covered with 
pits of varying size ; in lupus vulgaris the scale is of a very superficial type 
and easily removed, and there are no plugs. 

From tertiary syphilis the diagnosis may occasionally be difficult, and the 
two conditions may be combined. The absence of nodules, the tendency to 
form sharply cut, rather deep ulcers, the presence of a positive Wassermann 
reaction, and the rapid response to anti-syphilitic remedies will generally 
settle the diagnosis. 

Rodent ulcer is distinguished by its appearance fairly late in life, by its 
firm rolled edges of pearly white colour, and by its tendency to involve the 
bony structures of the face. 

Treatment. — Of prime importance is the general health of the patient. 
Good ventilation, sunlight, warm clothing and plenty of good food are 
necessary if cases are to do well. In the absence of a good supply of natural 
sunlight excellent results are obtained by exposing the body to the rays 
of the carbon-arc or mercury-vapour lamps. As to drugs, cod-liver oil, 
malt, iron and arsenic are often of considerable value. 

Local measures should also be taken to destroy the lesions. Small patches 
may be excised ; but this method is only rarely applicable. If the patches are 
non-ulcerating, and not too extensive, excellent results are obtained by the 
Finsen light ; but this method is rarely available, and is very slow. The 
nodules may be destroyed by the application of 20 per cent. ac. salicylic plaster 
with cresote, or 10 per cent, pyrogallic acid ointment rubbed in daily until 
a violent reaction is produced. Adamson has recommended rubbing acid 
nitrate of mercury into the patches, and this gives very satisfactory results. 
In the larger ulcerating patches a preliminary scraping, followed by the 
application of acid nitrate of mercury or zinc chloride stick, is usually satis- 
factory. The use of X-rays and CO s snow has nothing to recommend it, 
and the former is very dangerous if given over prolonged periods. On the 
other hand, some satisfactory results have been reported after treatment 
with “ Greuz ” rays. 
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(i) Lupus Verbucosus 

This is due to the local inoculation of the tubercle bacillus, and i3 chiefly 
seen in those who handle infected meat, and in those who conduct autopsies. 
It is also known as verruca necrogenica or post-mortem wart. 

Symptoms. — The lesions usually occur on the hands, chiefly the dorsum 
and on the knuckles. The earliest lesion is a small, red, firm papule, which 
spreads slowly. The centre soon becomes raised and warty ; but there u 
always a well-marked inflammatory zone around this warty growth. Serum 
and pus may exude between the papillae of the wart, and the whole may be 
crusted. The lesion is generally single, and may attain several inches iu 
diameter. Barely numerous lesions are present. 

Treatment. — The lesions are best excised. Destruction by the actual 
cautery, or by diathermy, may also be employed. 


(c) Local Tubebculous Ulcebs 

These occur usually as complications of tuberculosis of other organs. 
They are frequently present on the mucous membranes, or around the orifices 
of the body. Little can be done except palliative treatment if they are 
numerous ; but isolated ones can be destroyed by one of the methods already 
described. 


(d) SCBOEULODERMIA 

This term is applied to secondary infection of the skin from the bursting 
of deep-seated tuberculous abscesses. The lesions either take the form of a 
thick crust overlying an area of unhealthy-looking granulation tissue, or are 
purplish-red shiny areas surrounding a sinus. 

The term is also applied to single or multiple subcutaneous abscesses, 
not infrequently seen in children, which contain pus, in which numerous 
tubercle bacilli can be found. They are sometimes called tuberculous 
gummata. 

Treatment. — The treatment of the underlying condition is essentially 
surgical and where possible the affected skin should be excised, otherwise 
scraping, followed by painting with acid nitrate of mercury, is the best 
treatment. 


(e) The Tuberculides 

These lesions, which are due to the lodgment of tubercle bacilli in the 
peripheral capillaries, with the production of a local inflammatory reaction, 
differ from the foregoing tuberculous diseases of the skin in that there is no 
tendency for the individual lesions to spread. They are thus comparable to 
the secondary syphilides, and like them are of several different types. 

The Lichenoid Tubebculide. — Symptoms. — This condition, also known 
as lichen scrofulosorum, is chiefly seen in young children with glandular 
tuberculosis. The lesions come out in crops, chiefly on the trunk, and are 
arranged in circular or oval groups, made up of pinhead-sized acuminate 
follicular papules. These lesions may be of the same colour as the normal 
skin, or of bright red colour. There is usually a small crust on the summit 
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of each papule, o r sometimes a small pustule. The disease lasts from a 
week or two to many months. 

Diagnosis. — In lichen Bpinulosus there is lesB obvious inflammation, and 
a homy spine projects from the centre of the papule, which can be removed 
by forceps. 

The small follicular syphilide occurs in adults, and is associated with other 
syphilitic phenomena. 

Treatment. — No special treatment of the skin has any effect. The 
treatment is that for glandular tuberculosis. 

The Acneiform Tuberculide. — Symptoms. — This condition, also known 
as acne scrofulosorum, occurs in children and adolescents who are Buffering 
from some form of tuberculosis, and chiefly affects the buttocks and thighs, 
but may be more extensive. The lesions are lentil-sized, acuminate, folli- 
ciilar papules and pustules, and are generally distributed discretely. They 
are of bright red colour and pustular or crusted. 

Diagnosis. — The affection is sometimes difficult to diagnose from staphy 
lococcal folliculitis ; but the individual lesions run a much slower course, and 
are usually more numerous and not painful. 

Treatment. — This is the same as for the lichenoid tuberculide. 

The Papulo-necrotio Tuberculide. — Symptoms. — In this variety of 
tuberculide the lesions are small lentil- to pea-sized nodules starting deep in 
the dermis or in the hypoderm, eventually softening and bursting through the 
skin with the production of a small rather indolent ulcer. After healing, 
pitted scars are left. The lesions are usually numerous and come out in 
crops, which may continue to appear over a period of some years. The 
parts affected are chiefly the distal extremities of the limbs, e.g. the backs 
of the hands and feet, the sides of the fingers and the extensor aspects of 
the forearms and legs. Lesions in these regions have been named folliclis. 
Somewhat similar lesions have been described on the face and termed acnitis, 
but it is still not quite clear that they belong to the same group. The 
eruption nearly always occurs in patients who have some other mani- 
festations of tuberculosis, and occurs chiefly in young adults. 

Diagnosis. — These cases can be distinguished from erythema multiforme 
by their deeper site of origin, and by their tendency to ulcerate and produce 
scars. 

Treatment. — As for other tuberculides. No local treatment has any 
effect on the lesions. 

The Gummatous Tuberculide. — Symptoms. — This condition, which 
also goes by the name of erythema induratum or Bazin's disease, is not 
uncommon, and is almost entirely confined to the legs, especially the calves, 
and is usually bilateral. It occurs chiefly in girls and young women between 
the ages of 15 and 25. The initial lesion is a deep-seated nodule, from a pea 
to a hazel-nut in size, starting in the subcutaneous fat. The nodule slowly 
increases in size, involves the skin, which becomes purplish in colour, and 
eventually softens and bursts. The ulcer thus produced has a ragged edge 
and an unhealthy purplish-red base, often covered by a dirty greenish slough. 
These ulcers are very sluggish, and take weeks or months to heal. Fresh 
lesions are constantly forming, and a dozen or more lesions may be found 
simultaneously on the two limbs. There is often considerable pain in 
the lesions. 
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Diagnosis. — From syphilitic gummata. — In this condition the lesions are 
less numerous — indeed often single — and are rarely so symmetrical. The 
lesions are usually painless. The edge of the ulcer is sharper and more 
cleanly cut, and the base is cleaner, or has a characteristic wash-leather 
slough. Other stigmata of syphilis may be present, and the Wassermatm 
reacti rpis positive. 

Id older patients, mainly women, similar nodules occur, which do not 
break down and ulcerate. These are probably of the same nature but have 
been called hypodermic sarcoids, and must not be confused with cutaneous 
sarcoids described under sarcoidosis. 

Treatment. — The ulcer3 heal readily if the patient is kept in bed, but are 
liable to recur when she gets up again. General tonic treatment should be 
given, and in many cases arsphenamine has proved to be a potent remedy. 
Locally antiseptic baths and dressings are required. 

2. LUPUS ERYTHEMATOSUS 

An inflammatory condition of the dermis, usually chronic but occasion- 
ally running an acute course, characterised by the presence of circumscribed 
red patches, with or without adherent scales, and which on recovery leaves 
scars. 

.Etiology. — This is still unknown. It has for many years been thought 
to be due to toxins of the tubercle bacillus and is frequently associated with 
tuberculosis, but cases occur in which this disease cannot be traced. Lately 
a good deal of attention has been called to focal sepsis as a cause, but the 
evidence is no more conclusive than for tuberculosis. It is thought that it 
may be produced by more than one variety of toxin, or that it may be due to 
a specific organism as yet undiscovered. There can be little doubt that 
exposure to sunlight tends to bring out the lesions. The disease is chiefly 
found in middle age, but may begin before the age of 20. It is more frequent 
in women. 

Pathology. — The chief change in the skin i3 an infiltration in the neigh- 
bourhood of the vessels of the dermis with round cells, which may destroy 
the hair follicles and sweat ducts. In the epidermis there is a hyperkeratosis, 
which is especially marked at the follicular openings, so that homy plugs 
are formed. 

Symptoms. — Two main types are seen — (1) The erythematous, and 
(2) the scaly or fixed type. 

1. The erythematous type . — This is less frequent and has a greater tendency 
to bo generalised. It may run an acute course or may develop into the 
scaly type. The lesions are chiefly seen on the cheeks and form circum- 
scribed disk-like lesions, raised and slightly infiltrated and of a pale red to a 
purplish-red colour. These often show patulous follicular openings on the 
surface. They may also occur as diffuse fiat non-infiltrated sheets of redness. 
This type is very apt to be associated with lesions in other parts of the body, 
particularly the backs of the hands and fingers, the arms and forearms, the 
chest, neck and earn. Occasionally an almost universal eruption appears. 
Tho patches may sometimes become bullous and haemorrhage may occur 
into tho bulls. These disseminated cases may be associated with acute 
visceral diseases, such as pneumonia . pleurisy and nephritis, and even w 
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the absence of these high fever may be present. Usually in thiB type of 
case, if the patient survives, the eruption dears up without much 
scarring. 

2. The scaly type . — This is by far the commonest variety, and is generally 
very chronic and localised, but may occasionally be acute and generalised. 
The lesions are chiefly seen on the nose, cheeks, ears and scalp, but are not 
uncommon on the backs of the hands. They are very apt to be distributed 
symmetrically in the shape of a bat’s wing on the nose and two cheeks. The 
lesions are usually irregularly shaped red patches, often sunk below the surface 
of the skin, and covered with greyish scales, which are extremely adherent. 
When removed homy plugs are seen to penetrate into the epidermis, and 
when the patches clear up a depressed scar is left, often with numerous pits 
on its surface. When the scalp is attacked the hair is lost permanently. The 
mucous membranes may be attacked, the most frequent siteB being the 
vermilion border of the lips and the palate. 

Pain sometimes occurs in the patches and sometimes they itch, but 
generally no local sensations are present. The patient’s health is usually 
below par, and there is often considerable neurosis, but severe constitutional 
symptoms are usually absent. 

The course is exceedingly chronic, the patches often persisting for years 
in spite of treatment. 

Diagnosis. — The condition is differentiated from lupus vulgaris by the 
absence of nodules, the symmetry of the lesions, the absence of ulceration 
and the age of the patient ; from erysipelas, by the slowness of the spread 
and the absence of high fever; and from erythema multiforme, by the 
chronicity of the lesions and the presence of destructive effect on the skin 
shown by scarring. 

Treatment. — The acute erythematous cases should be kept in bed and 
complications treated. All possible sources of focal infection should be re- 
moved, though this should be done with caution as dangerous reactions have 
been known to follow too drastic treatment. The drug which appears most 
to influence cases is quinine, which should be given in Ml doses. The action 
of sulphonamide drugs is still unsettled ; they should be used with consider- 
able care in acute cases, as severe reactions have been observed. Soothing 
lotions, such as calamine, are the most suitable local applications. 

In the chronic scaly cases, quinine and general tonic treatment are indi- 
cated. Good results have been obtained by the intravenous injection of 
gold compounds, sueb as myocrysin, krysolgan, triphal, solganal, or sanocrysin 
It is advisable to keep the doses of gold preparations small compared with 
those given for tuberculosis. Intramuscular injections of bismuth salts have 
also given good results. Rest in bed is always beneficial, and the patient 
should not be allowed to go out in a strong wind or in the hot sun, as these 
aggravate the condition. 

Local treatment is chiefly directed to removal of the scales and the pro- 
duction of a mild inflammatory reaction in the patches. For the former 
ac. salicyl. ointment, 3 to 5 per cent., or plaster, 5 to 10 per cent,, may be 
employed. For the latter 5 to 10 per cent, pyrogallic acid, painting with pure 
carbolic acid, or applications for a few seconds of C0 2 snow. 
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3. GONORRHOEAL KERATOSIS 

The lesions in this condition are probably produced by gonococci curcu- 
lating in the blood stream, although they have not been demonstrated. 

They occur in patients suffering from gonorrhoeal arthritis and other 
manifestations of general gonococcal infection, and usually appear on the 
palms and soles, though other parts of the hands and limbs may be affected. 

The lesions are red patches covered with cone-shaped homy thickening, 
and are generally numerous. In addition, a general hyperkeratosis of tie 
palms and soles may occur. 

Treatment. — General treatment for gonorrhoea is required, together 
with ung. ac. salicylic, locally. 

4. SPOROTRICHOSIS 

In addition to those bacterial conditions which attack the skin by way 
of the blood stream, a certain number do so by way of the lymphatics. 
Lymphangitis with abscess formation from pyogenic organisms is well known, 
and the same condition in tuberculosis has already been described under the 
title of “ scrofulodermia.” Actinomycosis is another such condition, and 
has already been dealt with (p. 198). Somewhat similar conditions to the 
two last mentioned may be produced by certain fungi, of which the only one 
which requires special notice is sporotrichosis. 

Symptoms. — Infection may take place through a crack in the skin, 
usually on the hand or foot, and at the site an indolent ulcer may develop, 
often spoken of as a “ sporothrichial chancre.” From this a lymphangitis 
starts, which spreads up the affected limb, and subcutaneous cold abscesses 
soon appear at points along the affected lymphatics. These eventually burst 
and leave indolent fungating ulcers, which show little or no tendency to heal 
spontaneously. A good deal of pus or yellowish fluid exudes. 

Diagnosis. — Cases are usually diagnosed as tuberculosis, and a certain 
diagnosis can only be made by obtaining the fungus in culture. ThiB should 
be done on Sabouraud’s proof medium and incubated at room temperature. 

Treatment. — The lesions usually disappear under large doses of potas- 
sium iodide administered internally. 

ERUPTIONS DUE TO FILTRABLE VIRUSES 

Certain affections of the skin are now known to be due to filtrable viruses. 
Among these are : 

(1) Herpes zoster (see p. 1615). 

(2) Herpes simplex. 

(3) Herpes preputialis. 

(4) Verruca vulgaris. 

(5) Molluscum contagiosum. 

It is more convenient to deal with warts and molluscum contagiosum 
when discussing tumours of the skin (pp. 1497 — 1499), while zoster a 
described elsewhere (p. 1615). 
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1. HERPES SIMPLEX 

Herpes Simplex or Herpes Fcbrilis is a condition to which some people, 
and especially children, are prone whenever they develop a slight febrile attack 
or even a slight cold. 

Aetiology. — The disease is produced by a filter-passing virus which, when 
injected into rabbits, produces a fatal form of encephalitis, and is closely 
related to the virus of encephalitis lethargica. 

Symptoms. — The lesions consist of small groups of vesicles, on an 
inflamed base, which come out chiefly in the neighbourhood of the mouth. 
They are irregularly distributed, have no relations to any nerve trunks, and 
are often bilateral. They disappear in the course of a week or so, after 
crusting over, and leave no scars. Lesions may also occur on the mucous 
membranes. In one type, seen especially in children, recurrent attacks 
occur on the cheek, often at regular intervals and without any special cause. 
These attacks also clear up and leave no scars. A recurrent type is also found 
affecting the buttocks in adults. 

Treatment. — A bland protective ointment, such as zinc cream or Lassar’s 
paste, or a dusting powder, such as bismuth subgallate, is all that is required. 
In recurrent cases, small doses of X-rays given during the quiescent period 
appear to diminish the liability to fresh attacks. Treatment by vaccines 
prepared from the virus have been tried, but results are uncertain. 


2. HERPES PREPUTIALIS 

This is the name given to small crops of two or three to half a dozen 
or more small vesicles which sometimes appear on the under surface of the 
prepuce. The vesicles quickly rupture and leave behind pinhead-sized 
ulcers which are painful. There is no tendency for these ulcers to increase 
in size. This latter feature helps to differentiate them from both syphilitic 
ulcers and soft sores. 

Treatment. — This is the same as for Herpes Simplex. 


ERUPTIONS DUE TO ERRORS OF METABOLISM 

XANTHOMA 

Xanthoma forms an interesting link between the inflammations due to 
chemical toxins circulating in the blood and those due to bacteria, for in 
this condition lesions of a granulomatous nature are produced around a 
deposit of a chemical substance in the tissues. Apart from this condition, 
all the granulomata whose nature is known are produced directly by bacteria ; 
tubercle, syphilis and lepra are the best known examples. 

Three clinical varieties of xanthoma are recognised : (1) xanthoma 
tuberosum, (2) xanthoma diabeticorum, and (3) xanthoma palpebrarum. 

./Etiology. — Xanthoma tuberosum and diabeticorum occur in patients 
who for some reason or other have some disturbance of lipoid metabolism, 
often shown by an excess of cholcBterin in the blood serum. This is why 
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one form is seen in diabetics. The cholesterin becomes deposited in the 
tissues and causes a reaction, chiefly among the fixed connective-tissue cells 
of the dermis, particularly the endothelial cells, and a granuloma not unlike 
that seen in tuberculosis is produced. Histologically the tumours o! xanthoma 
consist of large cells, arranged around the vessels, containing droplets of a 
cholesterin-fatty-acid-ester and some fat (foam cells). Around these cells a 
varying degree of connective-tissue hypertrophy may occur. 

Symptoms . — Xanthoma tuberosum. — In this condition numerous 
discrete yellowish nodules appear in the skin. These increase in size and 
may form tumours as big as an orange. They are most commonly Been on 
the extensor aspects of the limbs, especially on the elbows and knees, where 
they may form large firm tumours, but they may be seen on any part of the 
skin. Yellow lines may also appear in the deep folds in the skin of the palms 
and over the knuckles. The bones, tendons, viscera and mucous membranes 
may also be involved. The colour varies from a bright yellow to an orange or 
red. The disease is usually seen in young adults. It does not generally affect 
the general health, but is occasionally associated with jaundice. The lesions 
are very persistent. 

Xanthoma diabeticorum . — The lesions are usually smaller and more 
numerous ; they are lenti (-sized lesions and come out in crops, usually on 
the buttocks and extensor surfaces of tbe limbs. They disappear rapidly 
under appropriate treatment for diabetes. 

Treatment. — In the diabetic cases, the underlying disease must be 
treated. For xanthoma tuberosum no definite treatment can be laid down, 
but a diet which contains as little fat as possible should be prescribed. 

Xanthoma palpebrarum . — Aetiology. — This has been considered to be a 
fatty degeneration of the fibres of tbe orbicularis palpebrarum muscle, but in 
some cases an excess of cholesterin in the blood has been demonstrated. 

Symptoms. — Tbe lesions consist of flat, yellow, slightly raised patches, 
which are often symmetrically placed, on the eyelids near the inner canthua. 
They may be as small as a pin's head or may involve almost the whole eyelid. 
They produce no symptoms. They mostly occur in old people. 

Treatment. — They can be destroyed by electrolysis or by caustics, or 
removed by excision. 


C.— INFLAMMATORY DERMATOSES OF UNKNOWN 

ORIGIN 

In this group are included certain dermatoses with well-defined char- 
acters which entitle them to be considered clinical entities, but whose aetiology 
is entirely obscure. The following diseases are included under this heading : 
psoriasis, parapsoriasis, pityriasis rubra pilaris, lichen planus, scleroderma 
and sclerema neonatorum. It must not be assumed that because these 
conditions are grouped together that they have any relationship to oue 
another. 
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PSORIASIS 

A very common condition characterised by the presence of red, scaly 
papules and patches of characteristic appearance on various parts of the body 
and unassooiated with any disturbance of the general health. 

Aitiology. — The disease frequently begins towards the end of the second 
decade, and is not infrequently seen in children from about 7 years of age 
and upwards, but is very rare in small children. Both sexes are equally 
affected. On the other hand, the first attack may occur in advanced age. 
It has been attributed to parasitic agencies, toxins of bacterial and meta- 
bolic origin, and to neuropathic causes, but there is very little evidence to 
support any of these views. There is no doubt that in some cases a strong 
family history can be made out. 

Pathology. — Histological examination shows a great overgrowth of 
the epithelium, with downward growth of the interpapillary processes, and 
corresponding elongation of the papillae. The homy layer is badly formed 
(parakeratosis), and collections of leucocytes can be found between the 
homy cells. There is a cellular infiltration around the papillary vessels and 
those of the subpapillary layer. 

Symptoms. — The malady is a chronic one and may come and go 
throughout life. Usually attacks occur at quite irregular intervals, but 
in some cases they may appear at definite seasons — some appearing in the 
summer, others in the winter. The extent also varies greatly in different 
cases, some only having a few patches, others being covered with lesions. 

The sites of predilection are the extensor aspects of the limbs — especi- 
ally of the elbows and knees— the trunk— both back and front, but especi- 
ally the waist region, the scalp and, more rarely, the face, nails and palms 
and soles. 

The lesions begin as pinhead-sized papules, and are from their very 
beginning surmounted by a small silvery scale. The individual lesions 
usually spread centrifugally and may eventually attain great size. Usually, 
however, they join with other patches and so form plaques, which may, for 
instance, cover the whole back in one continuous sheet. The same type of 
scaling persists even in the largest patches, though in chronic treated cases 
the surface of these patches may appear to be highly polished ; on scratch- 
ing, however, with a sharp instrument the silvery scales are immediately 
apparent. The whole mass of scales can, with care, be removed in one 
continuous sheet, and underneath is found a shiny, dry red surface which, on 
examination with a lens, shows the dilated papillary vessels as tiny red points. 

The arrangement of the lesions varies. In some cases the body and 
limbs are studded with lesions the size of a small pea or a threepenny-piece 
(psoriasis guttata) ; in others the lesions are larger (psoriasis nummulata) ; 
in some the centre of the lesions clears up, leaving rings (psoriasis circinata), 
and the rings may run together, forming gyrate figures (ps. gyrata). Occa- 
sionally the crusts are very thick (ps. rupioides), and this is especially the case 
on the scalp, where the hairs prevent the scales from falling off. 

In some cases the lesions remain small and confined to the follicies (folli- 
cular psoriasis), and these may occasionally group into patches. They may 
also come out along scratches on the skin. When the nailB are affected. 
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either email pinhead-sized pits may be produced, or the whole nail mar 
be forced up by lesions occurring in the nail bed, the nail eventually breaking 
up and thick masses of scales being found beneath it. The palms and soles 
are less frequently involved, but when they are affected circumscribed red 
patches form, associated with scaling and Assuring in the deep folds. In 
these regions also a pustular form of psoriasis has been described, consisting 
of sharply defined red patches studded with minute pustules, usually sterile, 
imbedded in the patches. The mucous membranes are not affected. 

The lesions vary from a pale to a dark red in colour, and on clearing up 
usually leave little or no pigmentation, though in very chronic patches, 
especially on the legs, some pigmentation may remain for a time. 

There are usually no subjective sensations, but occasionally itching ia 
present. The general health is not affected. 

Diagnosis. — This disease may resemble the secondary papulo-squamoui 
typhilide. It differs, however, from this condition in the fact that the lesions 
are scaly from the start ; that when the scales are removed no infiltration 
can be felt, and that the surface left is smooth, dry and studded with numerous 
small red points ; that pigmentation is generally absent or little marked ; 
that the lesions are mainly distributed on the extensor aspects of the limb, 
and that the scalp may be extensively involved without loss of hair ; and that 
other signs of syphilis, such as general adenitis and involvement of the mucous 
membranes, are not present. The Wassermann reaction and the effect of 
treatment will generally confirm a clinical diagnosis. 

In seborrhceic dermatitis the scales are greasy, the patches spread by 
aggregation of follicular papules, and the scalp, face and centre of the chest 
and back are chiefly affected. The lesions respond quickly to sulphur, which 
is not the case with psoriasis. 

In eczema itching is marked, when the scales are removed a moist surface 
is left, and the lesions are made up of aggregation of papules and papulo- 
vesicles. 

In pityriasis rosea the scaling is usually in the form of a collarette, the 
lesions are of a pale pink colour, and the limbs are little affected, especially 
below the elbows and knees. 

In lichen planus some typical papules can almost always be seen, the 
lesions have a characteristic lilac or purple colour, the flexor aspects of the 
limbs are most involved, and itching is generally intense. 

Treatment. — Internal treatment is considerably employed, but it is 
difficult to estimate its value. Arsenic is the most valuable drug, and should 
be given in increasing doses up to the limi t of tolerance, but should be entirely 
discarded if no effect is produced. Liquor arsenicalis, min. 3, t.d.s. and up- 
wards, and pil asiatica are chiefly employed. Arsenic should not be given 
when lesions are coming out rapidly. In these cases salicin, gr. 15, fc.d.s., 
and thyroid, gr. 1, t.d.s., have been recommended by Crocker and others. 

Local treatment is the most efficacious, and chrysarobin gives the best 
results, but is messy, stains linen jpermanently, and is liable to set up a severe 
dermatitis if used carelessly. It is best applied in 5 per cent, to 10 per cent, 
ointment rubbed into the patches daily, after the scales have been removed 
in a hot bath with the aid of soft soap. Dithranol (derobin, cignolin), ia a 
less messy chrysarobin substitute, and used as an ointment, in the strength 
of gr. i to the ounce, is a very efficient remedy. If this treatment is earned 
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oat thoroughly for 3 or 4 weeks the patches will disappear. This treatment 
is best carried out in hospital or in a nursing home. 

Pyrogallic acid ointment 10 per cent., oil of cade ointment 20 per cent., 
or an ointment consisting of solution of coal tar 12-5, ammoniated mercury 
6*25, salicylic acid 6*25, simple ointment to 100. If the patches become 
inflamed they are best treated temporarily with linimentum calaminae. 
Isolated resistant patches may be treated by X-rays, but this cannot be often 
repeated. For the scalp, the scales should be removed with soft soap, and 
the patches painted with equal parts of solution of coal tar and industrial 
spirit. This latter solution is useful in psoriasis of the nails, after the nail has 
been cut away and the scales removed. 


PARAPSORIASIS 

This is a term applied to certain rare forms of resistant erythemato- 
squamous lesions which occur on the body. Three types are recognised: 
(1) parapsoriasis en gouttes, (2) parapsoriasis en plaques, and (3) parapsoriasis 
lichenoides. 

Aetiology. — Nothing is known of the setiology of these conditions. 

Symptoms. — Parapsoriasis en gouttes occurs as pea-sized or slightly larger 
red spots, covered by fine branny scales, chiefly on the upper part of the trunk. 
In some cases necrotic lesions occur. 

Parapsoriasis en plaques occurs as symmetrical patches, oval or linear, 
of pale yellow or red colour, with a shiny surface or covered by fine scales, 
and occurring chiefly on the legs, thighs and lower trunk. 

Parapsoriasis lichenoides forms a reticular pattern, chiefly on the extensor 
aspects of the upper limbs. The lesions are red or purplish in colour and the 
surface is either shiny or covered with fine scales. 

Treatment. — These cases are very resistant to treatment, but should 
be dealt with on much the same lines as psoriasis. 


PITYRIASIS RUBRA PILARIS 

This is a rare disease characterised by the appearance of follicular papules, 
with horny spines, which tend to involve the whole cutaneous surface and 
may eventually produce a generalised dermatitis resembling pityriasis rubra 
of Hebra. 

^Etiology. — This is very obscure. It is thought by some observers to be 
a follicular form of psoriasis, but at present there is no conclusive evidence. 
The disease occurs in both sexes and at varying periods of life, but sometimes 
in the very young. 

Symptoms. — The lesions are of two types : red follicular papules with 
homy spines, which are chiefly seen on the extensor aspects of the limbs, and 
especially on the dorsum of the hands and fingers ; and red scaly plaques 
or sheets, which involve the scalp, face and trunk. Either of these types 
may predominate. Where the former type occurs the skin presents the 
appearance of a nutmeg grater. Hyperkeratosis of the palms and soles 
develops, with Assuring of the deeper folds, and the nails become pitted and 
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brittle. Ectropion followed by conjunctivitis may occur. The mucom 
membranes usually escape. The malady does not seriously affect the general 
health, and subjective symptoms are usually absent. 

Treatment. — No specific treatment is known. Thyroid has been recom- 
mended, but the results are very uncertain. Bran and alkaline baths, followed 
by inunctions of ac. salicyl., grs. 10, glycer. amyl., adip. lance hvdro 3 . 
aa gr. 240, seem to give the best results. 


PITYRIASIS ROSEA 

A widespread eruption of pinkish macule3 and papules of round or oval 
outline, with branny scaling, which does not usually extend to the periphery 
of the lesion. 

/Etiology. — This is still obscure. It wa3 originally thought to be of 
parasitic origin, probably owing to the resemblance of the lesions to ring- 
worm, but no definite parasite has been discovered. It is possible that it 
may be of the nature of an acute exanthem, as it occasionally has a sudden 
onset with slight fever and malaise. One attack is said to confer immunity, 
though this is not absolute, and it seems to occur at times almost in epidemic 
form. It has been thought by others to be a toxic eruption. The disease 
occurs chiefly in children and young persons, but no age is exempt. 

Symptoms. — The eruption usually comes out suddenly, and the onset 
may, though this is not usual, be accompanied by slight fever, malaise and 
sore throat. In some cases the general outbreak is preceded by the appear- 
ance of a single patch, the “ herald ” patch, which may appear a week or 
10 days before the general eruption. The lesions are usually most profuse 
on the trunk and central portions. of the limbs, the distal parts of the 
latter escaping. The face, neok and scalp may be affected, but this is not 
common. 

The lesions are pinkish macules or papules, mainly macules, which vary 
in size from a lentil to patches a couple of inches across. They tend to be 
arranged in lines parallel to the ribs, and the larger patches are oval. When 
the lesions reach the size of a pea, central scaling commences, and as the 
lesions grow the scales tend to form a collarette, with the free edge directed 
towards the centre. The colour of the portion within the scales changes to 
fawn and eventually returns to the normal skin tint. Sometimes pinhead- 
sized follicular papules of skin oolour aro seen among the lesions in 
considerable numbers. In rare cases vesicles and bull® form. 

Subjective symptoms are usually absent, but sometimes itching is a 
prominent feature. The rash usually lasts about 4 weeks and then dis- 
appears. 

Diagnosis. — Seborrhceic dermatitis is distinguished by its greasy scales 
and by its distribution ; secondary Byphilis, by the presence of other syphilitic 
lesions ; and ringworm, by the small number of lesions, their asymmetry, and 
the presence of fungus in the scales. 

Treatment. — No internal treatment is known to affect the disease. In 
the early stages a simple coal tar and lead lotion can be used, as this allays 
itching if present. Once the rash is fully developed a daily warm bath, 
followed by the application of 3 per cent, salicylic acid in linimentum calcis, 
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will usually cause the lesion to disappear. If there is fever the patient 
should be put to bed. 


LICHEN PLANUS 

An intensely itchy eruption characterised by the presence of angular 
papules of pinkish or lilac colour tending to be localised in special areas. 

^Etiology. — The disease occurs chiefly in adult life and is very rare in 
young children. Two views ere held as to its aetiology. By some it is thought 
to be of nervous origin, following shock, mental anxiety, worry, etc. It is 
true such a history is often obtainable, but Graham-Little has pointed out 
that it did not appreciably increase during the War of 1914-1918, which might 
have been expected if such was the main factor in its production. The 
other view is that it is of toxic origin, but there is no direct evidence on this 
score. 

Pathology. — The microscopic anatomy of the papules is very character- 
istic. There is a circumscribed, dense, round-cell infiltration in the upper 
part of the dermis beneath the papule, and the epidermis is much thickened. 
The papillae are flattened out. The granular layer is irregularly thickened 
and there is a hyperkeratosis, most marked at the orifices of the hair follicles 
and sweat ducts. 

Symptoms. — The most common variety is the localised type. The lesions 
are chiefly found on the flexor aspects of the forearms and wrists, the inner 
aspects of the thighs near the knees, and on the front of the shins. The 
trunk, especially the lower part, the palms and Boles, and the penis are also 
occasionally involved. The mucous membrane of the mouth is frequently 
attacked. The lesions on the skin are discrete, lentil-sized papules, raised 
sharply from the skin, with polished shiny surface and usually of lilac colour. 
They have a curious and typical angular outline, due to the fact that they 
are bounded by the fine lines of the skin, and sometimes they are definitely 
umbilicated. Frequently the papules are arranged in lines along scratch 
marks. Occasionally patches are formed by the aggregation of papules 
and resemble rather closely patches of psoriasis. On the palms the lesions 
are generally circular, vary in size from a pea to a threepennydut, and the 
homy layer over them is much thickened. 

In the mouth irregular dead white patohes are found, Usually on the 
tongue or inner aspect of the cheeks. 

Several other types of lichen planus are seen. In one variety the lesions 
form rings and gyrate figures {lichen planus annularis), while in another 
atrophy occurs ( lichen planus atrojphicus). In a large number of cases thfe 
homy layer is much thickened {lichen pldntis hypettrophicUs), and this is 
especially seen on the legs, where warty patohes occur ( lichen planus Verru- 
cosus). Occasionally the lesions are arranged in a single line, sometimes 
following the course of a nerve {lichen planus linearis), and very occasionally 
bull© and vesicles may occur. Rarely Oases are met with in which the papules 
are few in number, and very much hypertrophied, forming dome-shaped 
tumours, which itch intensely {licken obtusus). 

Another variety is an acute generalised type in which a large number of 
lesions are scattered diffusely over the trunk and limbs. In this type the 
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papules aie pale pink in colour and not so raised as in the chronic forms. 
Even in these cases the face and scalp almost invariably escape. 

In association with the above-mentioned lesions small groups of follicular 
papules with horny spines may be found. The same condition is some- 
times found independently of lichen planus and has been called lichen pilaris 
or spinulosus. "Whether these latter cases have the same origin is still un- 
settled. Graham-Little has reported the association of this type with atrophic 
alopecia. 

Lichen planus lesions are almost invariably accompanied by intense 
itching and often by marked neurotic manifestation, but otherwise the health 
remains good, though slight fever may accompany the acute cases. 

The disease runs a very chronic course and is sometimes very resistant 
to treatment. 

Diagnosis. — This is usually easy, as the lesions are very characteristic. 
The diagnosis from psoriasis has already been dealt with. From lichenification 
(lichen simplex chronicus of Vidal), which is produced by friction on the skin, 
the diagnosis is made by the fact that the latter only occurs in circumscribed 
patches, and that the typical discrete papules of lichen planu3 are absent. 

Treatment. — In the acute generalised cases rest in bed is essential, and 
it is of the greatest service in chronic cases, materially shortening their 
course. Arsenic is looked upon as a specific, but may require to be pushed ; 
arsphenamine (salvarsan) has been recommended by Borne authors. As in 
psoriasis, arsenic is not advised in cases in which the eruption is coming out, 
these cases doing best on mercury ; liq. hydrarg. perchlor., min. 60, t.d.s. 
If the irritation is very bad, bromides or some hypnotic at night may be 
required, and for this symptom lumbar puncture has been recommended. 

For local treatment anti-pruritic lotions and ointments are required ; of 
these ichthammol, oil of cade, coal tar, phenol and menthol are most useful 

For the hypertrophic patches, ac. salicylic plaster, followed by X-rays 
or CO» snow, is the most satisfactory method of treatment. 


SCLERODERMA 

This is a condition of hardness and rigidity of the skin, caused by a degenera- 
tion of fibrous tissue, which is probably of inflammatory origin. It i3 met 
with in two forms — (1) Generalised scleroderma, and (2) localised scleroderma 
or morphoea. 

^Etiology. — It is chiefly a disease of young adult life and is more common 
in women than in men. It has been variously attributed to a tropho-neurosis, 
to alterations in endocrine secretion, to an endarteritis, and to a primary 
hyperplasia of the fibrous tissue of the skin. Recent work by Dowling and 
Griffiths suggests that a relationship exists between this disease and thyro- 
toxicosis. 

Pathology. — There is a degeneration of the fibrous tissue bundles in the 
dermis and subcutaneous tissue, with replacement of fat by fibrous tissue in 
the latter. There is also an exudation of cells around the vessels of the 
dermis, with some endothelial proliferation. The epithelium may be flattened 
by pressure and excess of pigment may be present. Degenerative changes 
may also he seen in the muscles in some cases. 
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Symptoms. — 1. Generalised scleroderma. — This condition may appear 
rapidly or slowly. In both cases a disturbance of the general health, such as 
fever, joint pains, neuralgia or itching, may precede or accompany the attack. 
Stiffness of the parts involved is often the first symptom, and this may spread 
rapidly or slowly till it produces fixity of the joints, followed by progressive 
wasting of the muscles. Breathing may become difficult, owing to fixation 
of the skin of the chest, and taking of solid food may be prevented by the 
involvement of the cheeks and mouth. The skin appears swollen and glossy 
and is very hard ; the deeper structures are fixed and the furrows of the skin 
disappear. The colour of the skin may be normal or waxy in appearance. 
The lesions are usually symmetrical and the mucous membranes may be 
affected. These cases may occasionally clear up spontaneously, but often end 
fatally. 

Occasionally the disease begins in the hands. The akin is drawn tightly 
over the fingers, fixation of the joints occurs and atrophy supervenes, so that 
the fingers become pointed. This type is called sclerodactylia or acrosderosis. 

2. Localised scleroderma or morphosa. — In this type the lesions vary from 
the size of a pea to large patches involving almost all the back or front of the 
trunk. Patches may be pinkish in colour and raised, with a smooth polished 
surface and with a sensation of rigidity ; or slightly depressed below the 
surface, very rigid and fixed, and often surrounded by a lilac border, and 
occasionally occurring in bands ; or again they may be of dead white colour, 
with more or less irregular edges, and of normal consistence. This latter type 
is one of the forms of so-called white-spot disease. 

These cases run a very chronic course, often of many years, and are 
resistant to treatment. 

Diagnosis. — Prom sclerema neonatorum, by the age of the patient and 
the fact that this condition is confined to the subcutaneous fatty layer. 

Treatment. — In generalised cases, the patient should be kept warm, and 
massage and hot air baths given. Cod-liver oil internally is of value. Thyroid 
is largely given in all varieties, but its action is very uncertain. In morphcea, 
local fibrolysin injections have been given with success. X-rays are claimed 
to be beneficial. Treatment, however, is unsatisfactory. 


SCLEREMA NEONATORUM 

This condition has no relationship to the foregoing. It occurs in newly- 
born infants, and is characterised by hardening of the subcutaneous fatty 
layer in certain parts of the body. 

^Etiology. — It has been attributed to hardening of the fat, owing to 
lowering of body temperature, but this is certainly not an essential factor. 
There is evidence of a deposit of palmitin and stearin crystals in the tissues, 
and of a well-marked proliferation of the retieulo-endothelial cells in the 
neighbourhood of these deposits. This is probably due to a reduction in the 
olein in the fat, but how this comes about is not yet known. 

Symptoms. — The affection usually begins within a day or two of birth. 
It occurs symmetrically and chiefly affects the calves, thighs, buttocks and 
back. The subcutaneous fat becomes very hard, and does not pit on pressure. 
The edges are well-defined. A certain number of cases die, but in the less 
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severe cases the patches disappear in a month or two. A generalised 
hardening of the fat occurs all over the body in infants suffering from 
severe diarrhoea, but this condition appears to have no relation to that 
just described. 

Treatment. — The child should be kept warm and given plenty of nourish- 
ment. Cod-liver oil is said to be very beneficial. 


D— THE LYMPHO-GRANULOMATA 

These cases form a bridge between the inflammatory dermatoses on the 
one hand and the new-growths on the other. The lesions in many ways 
resemble the granulomata produced by bacteria, and in other ways resemble 
sarcomata. The following conditions are included : (1) Sarcoidosis, (2) 
leukaemia cutis, (3) lymphadenoma cutis, and (4) mycosis fungoides. 

SARCOIDOSIS 

Synonyms. — Besnier-Boeck-Schaumann’s Disease ; Lympho-granuloma 
benigna (Schaumann). 

Dermatologists have been familiar for many years with two conditions 
of the skin which from their histological characters have been thought to be 
tuberculous. The first, which consists of a symmetrical granulomatous 
condition affecting chiefly the nose, cheeks, ears and fingers, was described 
by Besnier in 1889 under the name “ lupus pernio,” and differentiated by him 
from lupus vulgariB and lupus erythematosus, with both of which conditions 
it has some features in common. The second condition, described by Boeck 
in 1897, was characterised by the presence, generally on the face, of granulo- 
matous swellings, single or multiple, of varying size and of a translucent 
appearance, often showing small yellowish points closely resembling the 
“ apple jelly nodules ” seen in lupus vulgaris. To these lesions Boeck gave 
the name of “ cutaneous sarcoids.” In 1917 Schaumann showed that these 
two conditions were only clinical types of the same disease, and he further 
showed that they were merely cutaneous manifestations of a pathological 
process which affected many other organs in the body, the lymphatic system, 
bone-marrow, lungs and other viscera. It is now recognised as a diffuse 
reticulo-endotheliosis, somewhat resembling, though clearly distinct from, 
Hodgkin’s disease. Schaumann has suggested that the condition should be 
called “ lympho-granulomatosis benigna,” but at the present time the name 
“ Sarcoidosis " has been tacitly adopted in this country. 

^Etiology. — The condition i3 not very common in the British Isles but 
more frequent on the European continent, especially in the Scandinavian 
countries. It affects both sexes equally, and is most frequent between the 
age of 20 and 40. It is very rare before puberty but isolated cases have been 
described even in infancy. 

There is much controversy as to the cause of the condition. The histo- 
logical architecture, described below, has long suggested a tuberculous 
tetiology, but certain features have raised doubts on this point. The absence 
of caseation in the lesions ; the fact that the vast majority of the cases give 
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negative tuberculin reactions ; that aoid-fast bacilli have not been found in 
the lesions, except in one or two cases in which the clinical diagnosis was by 
no means certain ; and the very indecisive results of animal inoculations 
experiments — these are points which make the acceptance of the tuberculous 
hypothesis difficult. Scnaumann has obtained the bovine tubercle bacillus 
from the sputum of some patients Buffering from this disease, and has pointed 
out that active tuberculosis sometimes develops in cases of sarcoidosis and 
that when this happens the characteristic lesions disappear. He holds the 
view that sarcoidosis is an indication of a particular phase of immunity to the 
bovine bacillus, and supports the view of Jadassohn that the high percentage 
of negative tuberculin reactions is not due to passive energy, indicative of an 
absence of tuberculous infection, but is due to an active anergy occurring in a 
certain phase of this infection. 

Certain South American dermatologists have noted the close resemblance 
of sarcoidosis to tuberculoid leprosy, and have suggested that it may be a 
form of leprosy. The geographical distribution of the two diseases, however, 
does not correspond, and this seems to rule out this hypothesis. Lastly 
other observers think that the disease is an entity due to specific organism not 
yet discovered. This theory is at present largely based on negative evidence. 
It is only possible at the present time to Bay that the aetiology of sarcoidosis 
is unknown, but that it is difficult to ignore certain similarities to tuberculous 
infections. 

Pathology. — Although the pathological changes were first only described 
in skin lesions, it is now known that similar changes may occur in many organs 
of the body. They have been found in the mucous membranes, the lymphatic 
system, the lungs and other viscera, the bone-marrow and certain other 
structures. The lesions consist essentially of nodules of epithelioid cells, 
often though not always showing a few giant cells in the centre, surrounded 
by dense bands of normal connective tissue. Sometimes a zone of lymphocytes 
is found around the epithelioid cells, but these are often very sparse. Fibrous 
and elastic tissue is entirely destroyed by these granulomatous deposits, 
and bone is absorbed when invaded. The nodules show no signs of under- 
going necrosis or caseation, but in older nodules fibrous tissue infiltration may 
occur; in healing nodules the cellular structure is gradually replaced by 
fibrous tissue. 

As is mentioned above a very high percentage of cases show a negative 
tuberculin reaction, a percentage higher than is found in a Beries of apparently 
healthy individuals, and this has suggested the possibility of an active anergy 
and is thought by Jadassohn to be due to the presence of excess of anti- 
cutins in the blood and indicative of a tuberculous infection. 

The blood picture usually shows little abnormal, but a monocytosis haB 
been described in some cases. 

Symptoms.— Shin . — Skin lesions are of several types and can roughly be 
classified into (1) the small nodular sarcoid, (2) the large nodular sarcoid, and 
(3) lupus pernio. In the small nodular sarcoid the lesions come out more or 
less symmetrically, and are most common on the face but may be found, often 
in considerable numbers, on other partB of the body, especially the shoulders 
and upper limbs. The nodules vary in size from a pmhead to a pea, are 
smooth dome-shaped papules of yellowish-brown colour, translucent iq 
appearance. 
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The large nodular sarcoids are often present singly or in small numbers, 
and are not always symmetrical in arrangement. Again, the face is the site 
of predilection, the forehead, nose and prominences of the cheeks being the 
usual sites, but they are found also on other parts of the body. The lesions 
vary in size from a pea to plaques an inch or so across. They are raised above 
the skin, smooth and shiny in appearance, reddish to purplish-brown in 
colour, and soft to the touch. On glass pressure they exhibit translucency, 
and often “ apple jelly ” nodules are visible. These differ from those of lupus 
vulgaris in not breaking down under pressure from a pointed match. 

Both the small and large sarcoids can disappear spontaneously or as a 
result of treatment, and in this case some atrophy of the skin results. In the 
large variety annular lesions, with a pale atrophic centre and a flattened 
purplish margin, are sometimes met with. 

In lupus pernio the lesions form less well-defined infiltrations arranged 
more or less symmetrically, the face again being most affected. The nose 
and cheeks show marked swelling with ill-defined outline and are of a dull 
purple colour, similar to that seen in chilblains, though the skin is warm and 
not cold. The ears are also swollen and purplish in tint, especially the lobules. 
In this condition the skin of the hands and feet are also frequently affected, 
similar ill-defined purplish swelling involve the fingers and toe3, and dorsum 
of hands and feet ; this infiltration may extend up the forearms and legs. 
Lesions of the large and small sarcoids may be present at the same time. 
In these cases infiltrations of the subcutaneous tissue are sometimes present, 
especially on the forearms and arms. 

Rare cases of generalised erythrodermia have been described in sarco- 
idosis. The sldn becomes red and scaly over considerable areas of the 
body, or the eruption may be universal. A similar type of eruption is some 
times seen in lymphadenoma or leukaemia. Nodules and diffuse infiltration 
of the mucous membranes, chiefly in the nose, but also in the pharynx, 
larynx and mouth have also been described. 

Lymphatic system. — Palpable enlargement of accessible lymphatic glands 
i3 often present, though this enlargement may be limited to certain glands, 
of which the epitrochlear are the most common. When examined micro- 
scopically these glands reveal the same changes as are seen in the skin. 
Enlargement of the peribronchial glands is even more common, and can 
usually be seen in a radiogram of the chest. Of other lymphatic tissue the 
tonsil is frequently affected, and biopsies of the tonsil are sometimes useful for 
diagnostic purposes. 

Bones . — In many cases of lupus pernio, swellings of the fingers and toes 
suggestive of tuberculous dactylitis have been observed. These, however, 
never showed any signs of breaking down. Radioscopic examination has 
Bhown that these swellings are mainly due to deposits in the connective tissue 
surrounding the small bones of the fingers and toes, but it has also demon- 
strated that in the bones themselves areas of rarefaction can be seen, some- 
times so extensive that the surrounding compact bone of the phalanx may 
collapse. This change, which may occur in cases where the fingers look quite 
normal, affects mainly the phalanges and heads of the metacarpal and meta- 
tarsal bones, but may occasionally occur in the long bones and even the spine 
is known to have been affected. These changes are of considerable diagnostic 
importance. 
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Lungs . — Patients suffering from sarcoidosis rarely show. any symptoms 
of pulmonary involvement, such as cough or expectoration. Since, however, 
radioscopio examination of the chest has become a routine, changes have 
been demonstrated which are more or less diagnostic of the condition. In 
addition to enlargement of the hilar glands, mentioned above, most cases 
reveal evidence of deposits of granulomatous tissue in the peribronchial 
regions. These changes take the form either of a diffuse mottling due to the 
presence of small nodules scattered along the bronchi, or a reticulation or 
marbling, showing a more diffuse infiltration along the bronchi. In no case 
is there evidence of cavity formation. 

Other viscera . — lesions in most of the viscera have been described. Of 
these the spleen is most frequently affected and may become much enlarged, 
reaching down to the iliac crest. The liver may also be enlarged but usually 
to a less degree, lesions have also been found in the heart, stomach and 
kidneys. In the case of the last, albuminaria and hsematuria may be present. 

Nervous system . — Involvement of the peripheral nerves, giving rise to 
localised anaesthesia, paresis and muscular atrophy, has been recorded, 
lesions have also been described in the brain and in the pituitary body. 

Ocular lesions . — Small yellow nodules have been found on the conjunctiva 
but special interest attaches to lesions of the uveal tract. These may take 
the form of an iritis ; of nodules on the iris ; of exudate with the anterior 
chamber; and opacities in the vitrous. White patches have also been 
observed in the choroid. These eye changes may be found in association with 
infiltration in the salivary glands, especially the parotid, and the condition 
known as uveo-parotitis or Heerfordt’s disease is now known to be a mani- 
festation of sarcoidosis (see p. 561). 

General symptoms . — Patients suffering from sarcoidosis generally appear 
to be in remarkably good health. Fever is generally absent but in rare cases 
persistent fever is present. It is not usually high, about 100° F., but may 
continue without intermission for months. The pulse in these oases is scarcely 
raised and the patient’s general condition is good. 

It should be remembered that in most cases only a few of the lesions 
mentioned above may be present, and that although the skin lesions are the 
most prominent numerous cases are now on record in which skin lesions are 
absent. 

Diagnosis. — In cases where skin lesions are present they are usually 
sufficiently typical to enable a diagnosis to be made, but a biopsy can be 
done to confirm this. The presence of characteristic lesions seen in radio- 
grains of the chest and hands mentioned above are of further assistance, as is 
a negative tuberculin test. The absence of necrosis and caseation is a useful 
sign in differentiating from classical tuberculous lesions, while the absence of 
follicular plugging distinguishes these cases from lupus erythematosus. The 
diagnosis from syphilis can be made by a careful consideration of the char- 
acteristic symptoms of that disease, assisted by a positive Wassermann 
reaction. 

Prognosis. — It is generally held that the milder types of the disease 
eventually clear up spontaneously. According to Schaumann, however, some 
cases eventually develop frank tuberculosis, and in these the symptoms of 
sarcoidosis disappear. Severe cases may die from involvement of vital organs. 

Treatment. — The best results have so far been obtained by the admini- 
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stration of chaulmoogra oil preparations or sodium morxhuate. The latter 
drug is best given either intravenously or intramuscularly in a 3 per cent, 
solution : 1 to 3 c.c. being administered weekly. It may be necessary to 
give the drug over a considerable period of time. There can be no doubt 
that lesions gradually disappear under this treatment but there is some 
tendenoy to recurrence, just as there is in the treatment of leprosy by the 
drug. Milder coses seem to be cured, but it is not easy to say the same of the 
more advanced cases. Chaulmoogra oil preparations are administered in 
the same doses as for leprosy. Arsenic also appears to have some influence 
on the lesions, and is best given in the form of sulpharaphenamine intra- 
muscularly, doses of 0*3 to 0*45 gm. being administered weekly in courses of 
10 injections. 

No local treatment has much influence on the lesions, but general arc- 
light baths appear to be of value. 


LEUKEMIA AND LYMPHADENOMA CUTIS 

Symptoms. — In both these conditions itching may be a marked symptom ; 
sometimes it occurs without any cutaneous lesions, while at other times very 
persistent urticarial or prurigo-like lesions are present. Haemorrhages may 
occur into the akin, and in some cases exfoliative dermatitis is present. 

The more characteristic lesions are, however, granulomatous infiltrations 
of the skin, which form tumours, either in certain localities or more or less 
all over the skin. In the former case the face is most affected, the tumoura 
forming chiefly on the forehead, about the nose and on the cheeks, producing 
a leonine appearance. The lesions vary from a pea to an orange in size, and 
are usually of a dull purplish-red colour. Most of the cases recorded occur in 
lymphatic leukaemia, but a few have been reported in the myeloid cases. 
They also occur in Hodgkin’s disease, but there is great difficulty in distin- 
guishing aleuksemic leukaemia from Hodgkin’s disease, unless the glands have 
been examined microscopically. 

Treatment. — This has been dealt with in the articles on Leukaemia and 
Hodgkin’s disease (pp. 834 and 873). 

MYCOSIS FUNGOIDES 

A chronic inflammatory dermatosis with a tendency to form granulo- 
matous tumours, which usually ends fatally. 

.Etiology. — It is a disease of late middle life, and more common in men. 
Its cause is quite unknown, but it is probably an infective process and closely 
related to leukaemia, though no characteristic blood changes have been 
observed. 

Symptoms. — In the early or premycotic stage the most frequent lesions 
are patches of redness and scaling, associated with intense itching. After a 
times these lesions become infiltrated and raised above the surface of the skin. 
Later, tumours appear in these patches, usually about the size of an orange, 
but not infrequently much larger. The epidermis over them gives way and a 
fun^atingjmass is produced. These tumours are usually multiple. 

Sometimes the initial lesion takes the form of an eczema, an urticaria or 
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a dermatitis exfoliativa, but in all these cases itching is a prominent symptom. 
In other cases the tumours appear without any pre-existing dermatosis. 

The course is slow, and the general health is affected first by loss of sleep 
and then by septic absorption. Practically all cases eventually terminate in 
death. 

Diagnosis. — This may be very difficult in the premycotdc stage. The 
itching and the persistence of the symptoms in spite of treatment, together 
with the age of the patient, will help in coining to a diagnosis. 

Treatment. — The only treatment known to benefit these cases is X-rays 
or radium. Either of these will keep the lesions quiescent for a considerable 
time, but recurrence generally takes place sooner or later. Arsenic and 
antimony may also be given. 

A. M. H. Gba¥. 


V. TUMOURS OP THE SKIN 

Tumours can be divided into epithelial and connective-tissue tumours, 
and each of these varieties into benign and malignant. 

BENIGN EPITHELIAL TUMOURS 
1. WARTS 

These are benign epithelial tumours, characterised by an overgrowth of 
the prickle-cell layer, with or without hyperkeratosis, and produced by an 
infective agent, which appears to be a filter-passing virus. The following 
types are recognised : 

1. Verruca vulgaris . — This is the common wart which is so frequently 
met with on the back of the hands, but may occur on the face and other parts 
of the body. The lesions are raised tumours, varying in size from a pinhead 
to a filbert, and are usually discrete, but may group to form larger swell- 
ings. Theyhav e a rough surface, rise sharply from the surrounding skin, 
and are elan -coloured. Histologically they show great hypertrophy of all 
the epithelial layers, with downward growth of the interpapillary areas, and 
a corresponding papillary elongation. They occur chiefly in children. They 
are inoculable from one spot to another, and from one individual to another. 

Treatment. — Isolated lesions are best removed by the application of 
C0 3 snow for from 15 to 40 seconds, according to their size. They may be 
burnt away with glacial acetic, trichloracetic, or nitric acid, silver nitrate 
or the actual cautery. When very numerous, evulsion with a sharp spoon 
oX-rays are most satisfactory. 

2. Verruca plana juvenilis are pinhead-sized warts, seen chiefly on the 
face and hands of children, though they are met with in adults. Tney have 
smooth, flat tops, and are usually very numerous. 

Treatment.-— They are best treated by touching with the galvano- 
cautery, or by magneflinm ionisation. 
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3. Verruca plantaris . — This is a wart which occurs on the sole of the foot, 
and has the appearance of a corn, because it is surrounded by a hyperkeratotic 
ring, and on account of the pressure on the foot does not stand up above the 
level of this ring. It is, therefore, often mistaken for a com. It 13 usually 
extremely painful. The lesions are usually single or few in number but mav 
occur in considerable numbers, often forming a large mass. 

Treatment. — Removal with a curette under a local or general anaesthetic, 
the cavity being swabbed with pure phenol or trichloracetic acid, is the 
quickest way to obtain a cure. X-ray treatment given to the individual warts, 
with the skin around carefully protected with lead or lead rubber, is a painless 
and satisfactory treatment where the lesions are not too numerous. A dose of 
2 skin units (800 r) may be given to each wart on a single occasion. The wart 
should fall out in 5 or 6 weeks, without further treatment. Carbon di-oxide 
snow can also be used in certain cases. 

4. Verruca jiliformis . — These minute warts are usually about 1 nun. in 
diameter at their base, with long filamentous processes. They are some- 
times found on the face ; but chiefly occur on the genitals, and around the 
anus. They frequently occur in very large numbers, forming cauliflower- 
like growths (condyloma accuminatum). They are often seen in cases of 
gonorrhoea, and are sometimes known as gonorrhoeal warts ; but they may be 
present apart from this disease, and are all due to virus infection. In these 
warts there is very little overgrowth of the horny layer. 

Treatment. — Locally antiseptic applications, such as 1 in 1000 per- 
chloride of mercury in spirit painted on frequently, or silver nitrate 3 per 
cent, in sp. aeth. nitros., will cause them to dry up, or they may be removed 
with the galvano-cautery, or curetted. 

5. Keratoma senile . — These co-called senile or Beborrhceic warts are 
commonly seen on the face, back and chest of old people ; but may occur in 
younger persons. They vary in size from a pea to a filbert, and are only 
slightly raised from the skin. They are soft to the touch, and have a slightly 
warty surface. Their colour varies from yellow to a deep black, and they 
may itch a good deal. The distribution is much the same as for seborrhceic 
dermatitis. 

Treatment. — Painting with pure phenol or trichloracetic acid, or freezing 
with C0 2 snow, should be employed. 


2. ACANTHOSIS NIGRICANS 

This is a rare condition in which warty pigmented growths appear on 
the neck, axillae, groins, umbilicus, and flexures of the limbs and on the face. 
These growths often fungate and suppurate, especially in moist areas. In 
addition areas of pigmentation and scattered warty growths may occur. 
The mucous membrane of the lips, cheeks and tongue may be affected. In 
a large proportion of cases abdominal malignant growths have been found ; 
but in other cases no such complication exists. The nature of the condition 
is not understood. 

Treatment. — No treatment is known to affect the condition. 
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THE DYSKERATOSES 

1. MOLLUSCUM CONTAGIOSUM 

In this condition small tumours appear on the skin which, like the warts, 
are infective and produced by a filter-passing virus. They differ from warts 
not only in clinical characters, but m the peculiar degenerative changes 
which ocour in the process of horny cell formation. 

Pathology. — The most striking feature in a section is the presence 
between the Malpighian and horny layer of large cells containing large trans- 
parent oval bodies. These are known as “ molluscum bodies,” and at one 
time were thought to be coccidial bodies, but are now considered to be 
degenerations of the cell protoplasm. 

Symptoms. — The lesions consist of small lentil- to pea-sized bodies of 
a white or pinkish colour, with a smooth glistening surface. They may 
appear anywhere on the skin. They are dome-shaped, and have a central 
pit, in the floor of which the thickened homy layer can be seen. Not in- 
frequently they become inflamed. 

Treatment. — The lesions can easily be removed with a small curette and 
the base painted with pure phenol, or the small central mass can be forced 
out with a sharpened match and phenol applied. 

2. DARIER’S DISEASE 

This is a very rare condition of the skin usually seen in young adults 
in which an eruption of follicular papules develops on the face, scalp, 
abdomen, back, and the flexor aspects of limbs. The lesions run together 
and form warty-looking masses. The disease is slowly progressive, and the 
lesions are resistant to treatment, but the general health is not affected. 

Microscopic examination shows similar changes to those seen in mol- 
luscum contagiosum, namely, an irregular hyperkeratosis with formation 
of “ psorosperms ” in the region of the granular and Malpighian layers of the 
epidermis. 

Treatment. — This consists of baths and the application of keratolytio 
agents, such as salicylic acid. 

3. PAGET’S DISEASE OP THE NIPPLE 

This is a chronic affection which usually develops around the nipple in 
middle-aged women, but has been described in other parts of the body and 
in men. It is seen as a sharply defined, red, oozing area involving the nipple, 
the areola, and the skin around for a short distance, and is almost always uni- 
lateral. The whole area has a distinct parchment-like induration. The 
nipple becomes retracted, and eventually disappears. The condition is 
associated with carcinoma of the breast, and whether it is primary or secondary 
is still a matter of dispute. 

In this condition, as in the two diseases just referred to, “ psorosperms ” 
are seen under the microscope. The surface homy layer is mostly lost, and 
the deeper layers of the epidermis are much hypertrophied and osdematous, 
but show no obvious epitheliomatous proliferation. 
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Treatment. — Amputation of the breast is the only treatment that can be 
advised. 


MALIGNANT EPITHELIAL TUMOURS 
1. RODENT ULCER 

A slowly growing epithelioma usually single, but sometimes multiple, 
which may cause considerable local destruction of tissue but does not form 
metastases. 

Pathology. — This variety of epithelioma is usually described as a basal- 
cell epithelioma. In section epithelial processes are seen penetrating into 
the underlying dermis and subcutaneous tissue ; but the processes are bounded 
by a regular basal layer of cubical cells, and although degeneration cysts may 
form in these processes no cell-nests are formed. 

Symptoms. — The lesionB chiefly occur in old people ; but this is not 
always so. They also rarely begin anywhere but on the face, and then chiefly 
in the neighbourhood of the eye, or on the nose or cheek. At first a small 
raised white nodule appears, with small vessels coursing over it. Then, as 
it spreads, an ulcer forms in the centre, but the raised intensely hard white 
border persists. If not treated a great deal of tissue destruction occurs ; the 
nose may be destroyed, or the antrum perforated, and the whole of the nasal 
cavities opened up. In advanced cases practically the whole face is 
destroyed. Some cases, however, remain superficial, spreading slowly, 
the older parts healing as the lesion spreads. Multiple lesions are not 
very rare. 

Benign forms are also recognised. In one the lesions are pea-sized or 
slightly larger nodules, scattered over the face, and of the same type as the 
early lesions referred to above. Sometimes they undergo cystic change. 
They were described by Brooke under the name of epithelioma adenoides 
c ysticum. Another benign type is seen in which multiple walnut-sized 
tumours form on the scalp ( Spiegler’s tumours). A third type occurs in the 
form of multiple psoriasiform patches on the trunk, and has been named by 
Graham-Little erythematoid benign epithelioma. 

Diagnosis. — This can always be made in cases of doubt by microscopic 
examination. 

Treatment. — Excision is the best treatment when possible ; but excellent 
results are obtained by radium, or X-rays. C0 2 snow has been advocated for 
early case3, and the results obtained are excellent. In advanced cases, which 
are unsuitable for surgical treatment, diathermy is useful. 


2. SQUAMOUS EPITHELIOMA 

In this condition rapidly growing tumours form, which ulcerate and cauze 
local destruction of tissue, and also cause secondary glandular involvement. 
It is chiefly a disease of old age. 

Pathology. — Sections Bhow an irregular proliferation of the Malpighian 
layer, with the formation of cell-nests, and the limiting baBal layer is 
absent. 

Symptoms. — The lesions begin as nodules, much like those of rodent 
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ulcer, but they spread much more rapidly and either form irregular deep cut 
ulcers, without the characteristic edge seen in rodent ulcer, or else they 
become raised and form mushroom or cauliflower-like growths. The glands 
may be involved, and general dissemination may occur. The condition may 
sometimes supervene on pre-existing non-maugnant conditions. It may 
commence in a keratoma senile, in the warty conditions which occur in 
cases of atrophy of the skin due to exposure to tropical sun, on an old lupus 
scar, on X-ray dermatitis, in xeroderma pigmentosa, in arsenical keratoses 
and in tar molluscum. 

Treatment. — This is purely surgical, and consists of erasion of the local 
growth and of the glands draining the area concerned. Radium is now 
extensively used in treating these growths. 


TUMOURS OF THE APPENDAGES OF THE SKIN 

1. MILIUM 

In this disease pinhead-sized yellowish-white bodies are seen in the 
skin of the face, chiefly on the cheekB, eyelids and forehead. They are often 
very numerous. They can be shelled out, and are found to consist of a 
whorl of epithelial cells. Their origin is unknown, but they are probably 
derived from the lanugo hair follicles. 

Treatment. — These tumours can be destroyed by electrolysis. 

2. SEBACEOUS CYSTS 

These are painless cystic swellings chiefly found on the scalp, face, ears, 
back and scrotum. They vary in size from a pea to an orange. When 
incised they are found to be filled with cheesy matter. They are either due 
to blocking of the sebaceous duct, or according to some authorities they are 
of embryonic origin. True dermoid cysts of the Bkm are also found. 

Treatment. — Excision is the most satisfactory method of treatment. 

3. ADENOMA SEBACEUM 

A. symmetrical eruption of pinhead-sized, bright red papules, of con- 
genital origin, on the face. It commences very early in life, and is often 
associated with mental defect — in fact, cases are most often seen in asylums. 
The lesions are distributed chiefly over the nose and cheeks, and consist of 
hypertrophied connective tissue and numerous capillary vessels. 

Treatment. — The lesions can be destroyed with the galvano-cautery, by 
electrolysis or by diathermy. 

Tumours of the sweat glands and ducts are so rare as to need no description 
here. 


CONNECTIVE-TISSUE TUMOURS 

. 1. KELOID 

This is a fibrous tumour developing in a scar. The mere overgrowth of 
a scar is sometimes referred to as a hypertrophic scar, while the term keloid 
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is limited to those cases in which the tumour extends beyond the original 
limits of the scar. In this latter condition processes often grow out in all 
directions like tentacles, and also in some cases the condition appears to 
start spontaneously from the normal skin ; but there can be little doubt 
that some small abrasion was present. Small keloids often appear after 
acne vulgaris, varicella and other dermatoses which lead to scarring. There 
can be little doubt that this fibrous overgrowth is due to some chronic bacterial 
infection of the wound — probably a staphylococcal infection. 

Treatment. — The best results are obtained by radium and X-rays. 


2. FIBROMA— MOLLUSCDM FIBROSUM 

Hard fibromata of the skin are rare, and usually occur in pear-sized nodules 
scattered about the skin. Soft fibromata are common, and are met with as 
small pedunculated tumours, chiefly on the trunk. They may occur in large 
numbers, and are then described as molluscum fibrosum. In this condition 
the tumours vary in size from a small pea up to several inches in diameter. 
Not only the skin but the mucous membranes may be the seat of these 
tumours. At times they form huge dependent unshapely masses, which 
completely disfigure the part from which they arise ; this condition is called 
dermatolysis. Not all the tumours are pedunculated — as some are sessile— 
but all have the same softness. Some definitely Burround nerve trunks, 
and it has been thought that they all develop in connection with the 
nerve fibres ; hence they are often called neuro-fibromata or plexiform 
neuromata. 

In some cases true neuro-fibromata and molluscum fibrosum lesions occur 
in combination with pigmented spots about the body. This syndrome b 
called Recklinghausen’s disease, and is sometimes associated with mental 
disturbance. 

Treatment. — Nothing can be done except surgical removal of the 
tumours. 


3. LIPOMATA 

These are soft freely movable lobulated tumours in the subcutaneous tissue, 
and may be single or multiple. One variety is very painful and associated 
with general adiposis, and is referred to as Dercum’s disease (p. 468). 
Treatment.— Excision is the only treatment. 


4. MYOMATA 

Small multiple tumours of the size of a pea are sometimes found which 
have the structure of leiomyomata, and arise from the arrectores pilorum 
muscles. The lesions are often numerous, grouped and painful. 

Treatment. — The cautery, or excision, is the only treatment. 

5 . MULTIPLE IDIOPATHIC SARCOMA OF KAPOSI 

This is a curious condition chiefly seen in old people, and generally ui the 
natives of Eastern European countries ; but coses have arisen de novo in tins 
country. The lesions occur chiefly in the region of the ankles, but have also 
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been found on the hands and on the trunk. They are irregularly shaped 
red plaques raised from the skin, and of firm consistence. Histologically 
they consist of an overgrowth of fibrous tissue with dilated blood spaces. 
Whether this condition is of inflammatory origin, or is a species of nsevus 
is as yet undecided. The condition does not affect the general health. 

Treatment. — No treatment is known to affect the condition. 

6. SARCOMATA 

Both round- and spindle-celled sarcomata have been found arising in 
the skin, but are rare. They may be single or multiple, of any size, sessile or 
pedunculated, and are usually of a purplish-red colour. They tend to break 
down and produce fungating ulcers, and run a rapid course ending in death 
unless removed in the early stages. 

Treatment. — This is purely surgical. 


7. NA3VI 

This term should be applied only to certain new formations of congenital 
origin ; but in practice certain other conditions have been included. They 
fall into four classes: (1} Vascular nsevi; (2) lymphatic navi ; (3) pig- 
mented navi ; and (4) hyperkeratotic navi. 

Vascular Navi. — There are two chief varieties, the capillary and the 
cavernous navi. 

Capillary naevi . — These navi are essentially dilatations o'f the capillary 
vessels of the papillary and subpapillary layers of the dermis. They form 
flat red patches of varying size. They may be small pea-sized lesions, or 
they may practically cover the whole body, including the mucous mem- 
branes. When they occur in large patches they are called port-wine stains. 

The lesions are usually not raised and not infiltrated, the only change 
being in the colour of the skin, which is red or purple in the affected areas. 
Sometimes, however, thickenings occur irregularly throughout the patches. 
On examination with a lens the capillaries can often be seen. These nsevi 
are cither present at birth or appear shortly afterwards. They tend to get 
paler as age advances, but rarely disappear. 

Treatment. — These cases are very difficult to treat, especially the more 
extensive ones. CO a is useless, unless the application is sufficiently long to 
destroy the skin. Radium, though sometimes successful in removing the 
nsevus, is inclined to produce atrophy and telangiectases in its place. Painting 
the patches with thorium X or applying it in a varnish gives good results in 
mild cases. The best hope in disfiguring cases rests with excision and plastic 
surgery. 

Cavernous navi . — These are soft or hard tumours, which appear as bright 
red sharply defined swellings raised above the level of the skin or as purplish 
indurations in the Bkin and subcutaneous tissue. The blood can usually 
be squeezed out of them by pressure. They consist of a fibrous Btroma 
surrounding irregular blood spaces, the whole being more or less encapsuied. 
The tumours vary much in size and extent, some being as large as a cricket- 
ball or larger. Any part of the body may be affected, but they are frequent 
on the face and scalp, the lips and eyelids often being attacked. 
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Treatment. — Small tumours are best treated with CO snow, one ex- 
posure of 15 to 30 seconds being sufficient to remove them. Larger tumours 
may be dealt with by repeated applications of snow, but they do bettor with 
multiple punctures with a fine galvano-cautery at dull red heat. In soma 
situations excision is the best treatment, while radium can often be used 
with success. Electrolysis was formerly much employed, but is slow and 
has been superseded by the methods mentioned above. It is often advisable 
to abstain for a time from active treatment, as there is a tendency for the 
tumours to disappear spontaneously. 

Stellate navi . — These are not strictly nasvi at all — that is, they are not 
congenital growths. The cause is not clear, but they may be degenerations 
or possibly traumatic dilatation of venules. The lesions consist of a central 
pinhead-sized dilatation of a venule, with a stellate arrangement of dila ted 
vessels running into it. They are seen chiefly in children on the face, but 
also occur in adults. It has been thought that insect bites may be a deter- 
mining cause. 

Treatment. — If the central vessel is destroyed by a fine galvano-cautery 
or by electrolysis the lesion will disappear. 

Lymphatic Niavi. — Synonym. — Lymphangioma Circumscriptum. 

This occurs as a raised circumscribed patch of skin colour, which on 
close examination is seen to consist of closely grouped vesicles, varying in 
size from a pin’s head to a lentil. There may be a few discrete vesicka 
surrounding the main patch. In some cases, too, the surface is warty. The 
patches appear at or soon after birth, but may come out later. Microscopic 
examination shows dilatation of the lymphatic vessels of the dermis, with ot 
without epidermal hypertrophy. 

Treatment. — Excision, cauterisation or treatment by radium are the 
three methods applicable. 

Pigmentary N^vi or Moles. — NfBvi of this class are very numerous 
and vary considerably in type. They may consist of pigmented patohes of 
varying Bize and various depth of colour from a pale yellow to a deep black. 
These may be associated with hairy growths. In other cases smooth lobulntcd 
pigmented tumours may occur on any part of the skin. Some cases have 
a rough, warty surface, while others are hairy. They may be quite small, 
no larger than a pea, or may cover large areas of the body, and have a 
distinct tendency to occupy segmental areas. They may appear at or soon 
after birth, or may occasionally develop later in life. The histological picture 
is characterised in all types by the presence of masses or columns of round 
embryonic colls in the dermis and also in the deeper layers of the epidermis. 
There is excess of pigment in the cells of the basal layer, in the adjoining 
Malpighian layer, ana also pigmented wandering cells in the upper part of 
the dermis. The epidermal changes vary with the type of mevus. 

There is a slight tendency for these pigmented moles to undergo malignant 
transformation into ncevo-carcinoma, which has a high degree of malignancy, 
giving rise to rapidly generalised metastases. 

Treatment. — It is best to leave pigment moles alone unless somo definite 
indication ior treatment is present. Free excision with grafting or plastic 
procedures is indicated iu some disfiguring lesions, or in those liable to 
irritation from friction. Diathermy or electrolysis may be used in the case 
of the smaller tumours. 
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Hypeekesatotio N.am. — Synonyms. — Linear Navi ; Ichthyosis Hystrix. 

In this type of ncevus the lesions are arranged in lines or bands, usually 
on the limbs, and often appear to follow the course of certain nerves. They 
are frequently unilateral, though in the ichthyosis hystrix type they aie 
frequently symmetrical. The lesions consist of thick homy plugs, which can 
be pulled out from depressions in the skin, and are closely packed together ; 
sometimes great horns protrude from the skin. On microscopical examina- 
tion an irregular hyperkeratosis is found, with alternating depressions and 
elevations. 

Treatment. — This is very unsatisfactory. Salicylic acid plasters may- 
be used to soften and remove the homy masses, and small areas can be excised 
or cauterised. A. M. H. Gray. 


VI. OTHER MORBID CONDITIONS OF THE SKIN 

ANOMALIES OF PIGMENTATION 

Pigmentation may be produced by the deposit of blood pigment in the 
skin, by the excessive production of melanin — the normal pigment of the 
skin, or by the deposition of such substances as silver, seen in poisoning by 
that substance. 

Blood pigment is found after hamorrhagea have subsided and in con- 
gestive conditions. 

Increase in melanin occurs in the pigmentary nsevi already referred to ; 
in certain internal diseases, such as Addison’s disease, diabetes and exoph- 
thalmic goitre ; and in pregnancy ; after the ingestion of arsenic ; and 
locally, after certain inflammatory conditions of the skin, such as sunburn, 
erythema ab igne, lichen planus and syphilis. It also occurs in a curious 
condition named vitiligo, the aetiology of which is obscure. 

1. LENTIGO 

This is the name given to freckles, which occur on parts of the body 
exposed to the sun in certain individuals. The lesions are so well known as 
to require no description. 

Treatment. — This is purely preventive. The application of a greasy 
preparation, such as lanolin, to the skin before exposure to the sun will 
protect the face from an erythema ; sunshades and veils, especially red or 
brown, are also useful. 


2. CHLOASMA UTERINUM 

This is a peculiar yellowish-brown pigmentation which occurs chiefly 
about the face in women who are pregnant, or suffering from some uterine 
disturbance. It occurs in ill-defined patches, chiefly on the forehead and on 
the abdomen. It disappears after the termination of pregnancy, or when the 
pelvic condition is rectified. 

48 
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3. VITILIGO 

This condition, also known as leucodermia and nielanodermia, may occur 
at any age or in either sex. The aetiology is quite unknown, both toxic and 
tropho-neuritic theories having been invoked to explain the phenomenon, 
but very little evidence is at present forthcoming in favour of either view. 
It consists of patches of a dead white colour appearing in various parts of the 
body ; they may be quite small, or may in rare cases completely cover the 
body. The edge of the patches is sharp, and the surrounding skin is hyper- 
pigmented ; the texture remains normal. In the white areas pigment u 
entirely absent, but no other histological changes can be observed. The 
patient’s health is in no way affected, nor can any derangement of any of the 
organs of the body be made out in the majority of cases. 

Treatment. — The only treatment which appears to have any effect is 
the repeated application of ultra-violet rays, either by the Kromayer lamp 
or by arc-light baths. 

4. ALBINISM 

This is a congenital condition in which there is complete absence of pig- 
ment in the skin and other epidermal structures. The hair i3 white, the 
eyes pink from absence of pigment in the iris, and the skin fails to pigment, 
even when exposed to the strongest sun. 

ATROPHIES OF THE SKIN 

Various conditions may cause atrophy of skin, particularly local inflam- 
mations, but under this heading certain atrophic conditions are dealt with 
that have not been considered elsewhere. 

1. SENILE ATROPHY 

Generalised atrophy of the skin occurs in old age. The skin becomes thin 
and loses its elasticity ; irregular pigmented spots, small telangiectases 
and vascular cysts (de Morgan’s spots) appear, especially on the face and 
trunk ; wrinkles are very numerous ; and the skin develops a yellowish 
colour. A generalised pruritis may occur. Senile warts are frequently 
found, and these may be the seat of a localised pruritus. They occasionally 
become transformed into squamous epitheliomata. 

Treatment. — This is purely symptomatic. 

2. STELE ATROPHICE 

These are bands of atrophic skin which develop In areas where the skin 
has been much stretched. They are seen best on the abdomen, breast and 
hips of women who have borne children. The lines when first formed are 
red in colour and about h inch in diameter, but as they get older they become 
greyish- white. It is thought that they are produced by damage to the 
• elastic fibres of the skin by stretching. 

No treatment is required. 
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3. XERODERMA PIGMENTOSA 

This ia a rare condition of the skin which is hereditary. The aetiology 
is quite unknown, but there is no doubt that light-rays play a part in the 
production of the lesions. The affection begins in infancy, and is character- 
ised by the appearance on the face and backs of the hands of macules of 
yellow and brown pigmentation. The disease is slowly progressive, and in 
addition to pigmentation other signs of skin degeneration appear, namely, 
atrophic patches, telangiectases and warty growths. Later, ulceration occurs 
and epitheliomatous tumours appear on the warty growths. 

Treatment. — The patient should be protected from the sun’s rays as 
much as possible. The warty growths can be removed and the ulcer treated 
antiseptically. Epitheliomatous growths can be checked by radium, but 
the cases always end fatally. 

CONGENITAL CONDITIONS OF THE SKIN 

Most of these, such as ichthyosis, the nsevi and xeroderma pigmentosa, 
have been already considered. There still remains one condition which has 
not been alluded to, namely, epidermolysis bullosa. 

EPIDERMOLYSIS BULLOSA 

This is a congenital defect of the skin which renders it extremely sensitive 
to the slightest injury. In those affected, the slightest knock is sufficient 
to produce a blister. The disease is hereditary, and can often be traced 
to a considerable number of members of a family. The lesions usually appear 
first in early infancy, but occasionally they have ocourred for the first time 
later in life. They vary much in degree. In some cases the lesions are slight 
and cause very little inconvenience, and no disturbance to the general health. 
In other cases the lesions are numerous, almost all parts of the body being 
affected at one time or another ; teeth and nails develop badly, septic com- 
plications are often severe, and these cases usually do not live to adult 
age. 

Treatment — Nothing can be done except by prevention of sepsis and the 
antiseptic treatment of the lesions when once formed. 

DISEASES OF THE HAIR 
1. ALOPECIA 

Loss of hair occurs in many diseases. It may fall out after acute illnesses, 
such as influenza and typhoid fever, in inflammatory conditions of the Bcalp, 
in secondary syphilis, and in dermatitis exfoliativa. It is also lost locally 
in scarring conditions, traumatic or inflammatory, as seen in lupus erythe- 
matosus or tertiary syphilis. A progressive loss also occurs in the male Bex 
in middle life ; this, however, may occur prematurely. 

Alopecia Pbematura. — /Etiology. — The disease is essentially one of 
the male sex, and usually begins at about the age of 20. The aetiology of 
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the disease is not clear. Two factors appear to be present, heredity and 
aeborrhoea of the scalp. It is quite clear that the latter condition by itself 
does not always produce baldness, but it appears to accelerate the los 3 of 
hair, as might be expected. Heredity seems to be important, especially in 
those cases where complete baldness occurs at an early age, and there 
is no doubt that fine hair is more liable to fall out early than is 
stouter hair. 

Symptoms. — This gives rise to a very characteristic type of hair loss 
which is familiar to every one. The hair gradually gets thin on both temples 
and on the vertex, and by slow progression these thinned areas eventually 
meet, leaving the top of the head entirely bald or only covered by a fine 
down, while the sides and back of the scalp arc covered normally. The 
progress varies very considerably in different individuals, Borne becoming 
completely bald in a year or two, while others still have a good orop of hair 
at 50. 

Treatment. — This has mainly to be directed to curing the seborrhoea, 
and the methods for doing this have been dealt with under that heading. 
Apart from this, avoidance of tightly fitting hats, and gentle massage with 
the fingers are the most appropriate remedies. Certain drugs such as 
pilocarpine, have been thought to have a stimulating effect on hair growths, 
and rubefacients, such as cantharides, are also much employed. 

Alopecia Areata. — In this condition the hair falls out in patches, 
leaving smooth, shiny, bald areas. There is a general tendency for the hair 
to grow again. 

etiology. — The malady affects both sexes and generally occurs in early 
adult life. It is probable that the disease is an inflammatory condition, 
but the nature of the irritant is unknown. A somewhat similar loss of hair 
can be produced by the administration of thallium salts, which lends support 
to the toxic theory. It was at one time thought to be due to an external 
parasite, but there is no evidence to support this view. It has also been 
thought to be of nervous origin, as damage to nerves has produced bald 
patches over the areas supplied. 

Symptoms. — The disease may start suddenly or slowly. In some cases 
a large circular patch of baldness may occur in a single night, and in these 
cases the skin may be tender and reddened. Generally, however, a small 
bald patch appears, which spreads slowly, and other patches may subsequently 
arise, causing considerable loss of hair and a curious patchy condition of the 
scalp. Not only the scalp hairs but those of the beard, the eyebrows, axilla 
and pubes may be affected, and in severe cases all the hairs of the body, 
including the eyelashes, may fall out. In one type a band of hair may be 
lost extending from ear to ear around the margin of the scalp, either in front 
or behind the head or even in a complete circle. 

In the patchy form, the individual patches are characteristic. The 
centre is usunlly completely bald and shiny, though new downy hairs may 
be seen. Around this a row of stumps may be observed. These are club- 
shaped, like a note of exclamation, being very thin as they enter the scalp 
and thicker above. When pulled out, a shrunken hair bulb comes out and 
the hair does not break as in ringworm. The zone outside the zone of stumps 
looks normal, but if the hairs arc pulled upon many loose haire may fcs 
detached. 
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Diagnosis. — This has to be made from ringworm and is generally easy. 
In ringworm the patch is scaly and covered by stumps, which break easily 
and have an irregular fractured end. Under the microscope the fungus 
can be seen. 

Impetigo contagiosa of the scalp sometimes gives rise to bald patches. 
They are numerous, small and usually red in colour, and no stumps are seen. 

Course. — This varies in different cases. Usually new hair growB fairly 
rapidly, and the patches cease to spread. The new hair is usually white when 
it first appears, but pigments later. In some cases, however, the patches 
progress as new hairs grow and this may continue for many months. In the 
band-form hair growth is usually much slower. In the generalised cases the 
prognosis is not so good, a large proportion losing the hair permanently. 

Treatment. — The general health must be looked to and all possible 
sources of irritation removed. The teeth must be attended to, tonsillar 
sepsis treated, and errors of vision corrected. General tonic treatment 
should be prescribed, and rest from overwork and worry ordered. Thyroid 
extract has been recommended, but in the writer’s experience has sometimes 
made the condition worse. 

Local applications which cause hypersemia are of most value. Painting 
the patches with pure phenol, iodine or blistering fluid, or rubbing in oil of 
turpentine is useful. Various antiseptic lotions, such as perchloride of 
mercury and resorcinol, have been used with success. High frequency 
current and ultra-violet rays have given good results when other means have 
failed. If seborrhoeic dermatitis is present it should be treated. 

Cicatricial Alopecia. — In this condition, also known as pseudo-pelade 
or folldcidilis decalvans, progressive loss of hair takes place, and the scalp 
shows signs of atrophy or scarring. There is a progressive patchy loss of 
hair occurring over considerable areas of the scalp, and on examination 
inflammatory lesions are often present round the hair follicles. The denuded 
areas Bhow obvious scarring, and hair does not regrow on the patches. 
The disease occurs chiefly in young adults, and though it does not usually 
lead to complete baldness, very disfiguring patches remain. 

Treatment. — This consists in the application of antiseptic ointments and 
lotions, perchloride of mercury, resorcinol and sulphur being the most useful, 
but no treatment is very efficacious. 

2. HYPERTRICHOSIS 

This i3 the term applied to an excessive growth of hair. It is usually 
confined to those cases in which a growth of stout hairs occurs in sites usually 
covered with lanugo hairs, such as the face in women. This may sometimes 
be very excessive, and the “ bearded woman ” and the “ dog-faced man ” are 
extreme examples, though the latter are often cases of hairy moles. The only 
conditions that the medical practitioner is likely to have to deal with are those 
in which stout and dark hairs occur on the chin and upper lip in women. 
The treatment consists in removal of the hairs by electrolysis, but consider- 
able judgment is often required to decide whether a case is suitable for treat- 
ment. Electrolysis consists in passing a current of about 1 milliampere for 
a quarter to half a minute into the hair bulb by means of a fine needle attached 
to the negative pole of a galvanic battery. The hair then loosens and can 
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be removed. It is important not to remove hairs too close to one another 
at the same sitting, or troublesome scarring will supervene. 

A. M. H. Gray. 


VH. TROPICAL SKIN DISEASES 

In the tropics many skin diseases occur which are met with in Europe and 
other temperate climates ; in addition, there are certain conditions peculiar 
to hot climates, and it is with these that the present section deals. At the 
same time it must be realised that skin diseases may be modified by racial 
immuni ty, social custom and skin pigmentation. Leucodermia has, for 
instance, a peculiar and sinister significance, not only on account of the great 
disfigurement it produces in dark-skinned people, but also because of iU 
superficial similarity to the depigmented patches of nerve leprosy. Again, 
native custom may modify such conditions as keloid, which may assume a 
magnitude never experienced in Europe, owing to the fact that primitive 
people often purposely irritate wounds to produce tribal marks of a keloid 
nature. 


CRAW-CRAW 

A West African native name (Kra-kra) applied to any itchy, papular or 
pustular eruption of the skin. 

AEtiology. — O’Neill found filarial embryos in an eruption resembling 
scabies, but they were probably Microfilaria slreptocerca, which Macfie has 
since commonly found in the skm of West African negroes. 

Symptoms. — The papules are hard and horny, occur chiefly in the limb3, 
and are very itchy : scratching and secondary infection lead to a pustular 
dermatitis with enlargement of adjacent lymph glands. 

Diagnosis. — The condition must not be confused with scabies or coolie 
itch : no acari are obtained and no burrows seen. Cutaneous onchocerciasis 
has also to be differentiated. 

Treatment. — ^Pustules are opened, ulcers scraped and crusts removed, 
then disinfected with 1 in 1000 sublimate solution or carbolic lotion and 
subsequently dressed with boric acid ointment. 


PRICKLY HEAT 

A form of miliaria associated with excessive sweating in hot climates. 

Aitiology. — The condition quickly disappears in cold weather, and is 
possibly purely a mechanical process due to blocking of the sweat glands 
with sodden, inadequately cornified cells of the stratum corneum. Bacteria 
and yeast-like fungi have been incriminated, but these are probably secondary 
invaders. 

Symptoms. — The red eruption consists of small, watery vesicles and 
inflamed, red papules which feel like grains of sand and may involve the 
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trunk, limbs, forehead or almost any part of the body. The pricking sensa- 
tions and great itching may be sufficient to prevent sleep. 

Treatment. — The underclothes should be frequently changed (twice 
daily), and antiseptic soaps used in bathing. After a warm bath tne applica- 
tion of corrosive sublimate solution (1 in 1000 ) containing eau-de-cologne is 
helpful. McLeod recommends the following lotion : R acid, salieyl., grs. xxx., 
hyd. perchlor. grs. ii., sp. vini rect. § ii., aq. dest. ad 3 vi. After this has 
dried a dusting powder such as zinc oxide, boracic acid and starch in equal 
parts, or boracic aoid and menthol should be employed. 

DESERT SORE 

Synonym, — Veldt Sore ; Barcoo Rot. 

Definition. — A chronic septic sore, somewhat resembling impetigo 
contagiosa, occurring on exposed, hairy parts of the body, and affecting 
individuals living in hot, dusty, arid regions; the causative organism is 
generally a haemolytic streptococcus. 

iEtiology. — The disease has a widespread geographical distribution in 
hot, dry, sandy or desert country, being known as veldt sore in South Africa, 
barcoo rot in Northern Australia, and desert sore in Egypt, Mesopotamia 
and Iraq, where many thousands of troops acquired the disease in tne Great 
War (1914-1918). It was equally prevalent in the recent campaigns in Egypt, 
Palestine and the Western Desert, where it caused considerable loss of man- 
power. Laboratory and field investigations indicated that the sores were 
due to infection of the skin following minor injury, such as scratches, 
abrasions and insect bites on exposed parts of the body. The infecting 
agent was almost invariably a haemolytic streptococcus, often associated 
with a pyogenic staphylococcus (Keogh et alia). In one or two minor out- 
breaks virulent diphtheria bacilli were isolated, as reported by Craig and others 
in the last war, but this finding was infrequent. Nor was there any dis- 
coverable relationship between these sores and deficiency of vitamin C in the 
rations, or latent scurvy as measured by excretion urinary tests. All the 
available evidence indicated that the origin and persistence of these sores 
were largely connected with the difficulty of keeping the skin clean in a hot 
and dusty climate when arduous physical work had to be performed and 
little opportunity existed for bathing, washing clothing, or sterilising blankets. 
Often the troops were crowded together under conditions when droplet spray 
infection of clothing and skin would occur ; some 7 per cent, of troops har- 
boured in their throats the same serological types of hsemolytio streptococcus 
as were isolated from the sores. 

Symptoms. — The desert sore commences as a small vesicle or group of 
vesicles containing clear fluid which soon becomes turbid and yellow. The 
lesions are situated on the dorsum of the hand and forearm and elbow when 
sleeveless shirts are used or the sleeves rolled up, around the knees and 
on the thighs when shorts are worn ; and they also occur on the dorsum of the 
feet, the ankles, legs and face. The vesicles, which are painful and surrounded 
by a dull red erythematous zone, soon rupture and a circular or oval punched- 
out ulcer is formed. Its base, which is composed of granulation tissue exuding 
yellowish-green pus, is often covered by dark grey pseudo-membrane, which 
rapidly reforms if separated. The edges are dull red at first but later bluish 
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in colour. In some instances undermining occurs, and the ulceration ma- 
rapidly extend into fresh tissue at a time when the ulcer appears to be healin' 
satisfactorily. Desert sores are generally multiple ; they may cause con- 
siderable pain and lead to deterioration in general health, especially if septic 
complications ensue. They may take months to heal, and often leave a 
thin scar. Septic complications include cellulitis, lymphangitis, adenitis, 
bursitis and septicaemia. 

In those comparatively rare outbreaks in which true virulent diphtheria 
bacilli are demonstrable in the local lesions, faucial diphtheria and carriers 
are generally prevalent and the cutaneous diphtheria has probably originated 
from droplet spray infection of traumatised skin. Diphtheritic palsies, such 
as paralysis involving the palate, arms, legs, iris and muscles of accommoda- 
tion, have been recorded by Craig and others in the last war. In recent 
campaigns in Palestine and the Western Desert, a few such cases were en- 
countered but it was always doubtful whether the exotoxin causing such 
paralyses had been derived from the cutaneous membrane, or from co-existing 
unsuspected faucial or nasal lesions. 

Treatment. — Prophylactic. — Efficient prophylaxis depends on pre- 
vention of skin infection by personal hygiene and adequate first-aid treatment 
of minor slrin traumata. Bathing, or a bath or shower after the day’s work, 
adequate changes of well-washed clothing, and sterilisation of sheets and 
blankets are important. The surrounding skin area should be shaved, the 
wound epilated and washed with a disinfectant soap or 2 per cent, freshly 
prepared lysol solution, followed by methylated spirits or iodine. Elastoplast 
should then be applied and left in situ some i to 7 days. 

Curative. — If seen in the vesicular stage the vesicle should be pricked 
with a sterile needle, the raised skin cut away, haira in the sore removed, and 
a moist cusol dressing of diluted ammoniated mercury ointment applied. 
Ambulatory patients who have resisted treatment, those with multiple deep 
ulcers or sores around the ankle, elbow and knee joint, where movement 
prevents healing, and those in which septio complications have ensued should 
be admitted to hospital for treatment. Best is an important factor in recovery 
of such patients, and splinting may be necessary if multiple deep ulcers east 
in the vicinity of joints. The sores should be cleansed, lightly dusted with 
sulphanilamide powder, and covered with non-adhesive dressing, such as 
“ tulle gras,” which is coarse curtain net impregnated with vaseline (99 per 
cent.), and balsam of Peru (1 per cent.). Dressings should not be done more 
frequently than once daily, and small sores may be strapped and left much 
longer. Frequent removal of dressings which stick to the sore pulls off 
regenerating epithelium and delays hearing. Penicillin, if available, would be 
preferable to sulphanilamide for local treatment, both on the grounds of 
enhanced efficiency and freedom from risk of sensitisation. In the larger 
chronic ulcers, skin grafting is indicated to reduce the time of hearing. Septic 
complications, such as cellulitis, call for usual treatment, and oral sulphona- 
mides are indicated when there is evidence that streptococcal infection is 
spreading to surrounding tissues or lymph glands. Diphtheritic sores are a 
special problem. Large doses of anti-toxin may not result in their healing, 
and though an immediate improvement may be noted, relapses occur. Skin 
grafting, combined with 20,000-50,000 units of anti-toxin parenterallv, 
produce the best results. 
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TROPICAL ULCER 

Ulcus tropicum or tropical sloughing phagedsena is a gangrenous ulcera- 
tion of the skin and subcutaneous tissues of unknown aetiology, resulting in 
the formation of sloughing ulcers of great chronioity. 

^Etiology. — In contradistinction to veldt sore, this disease is met with 
in damp, steamy jungle in the tropics. The lower limbs are generally involved, 
and a history of preceding trauma is the rule. It is common in debilitated 
and diseased populations, may affect people of any age and either sex, and 
has occasionally assumed epidemic proportions, as amongst coolies in the 
tea plantations of Assam. Some regard it as a dietetic deficiency. Fusiform 
bacilli and a spirochete named 'by Prowazek, Treponema schaudinni, are 
commonly present in the ulcer : various cocci, fungi and diphtheroids have 
also been round. The condition is directly transmissible by inoculation of 
ulcer material from man to man (Smith). 

Symptoms. — Phagedtenic ulcers generally affect the dorsum of the foot and 
the front of the legs, and more rarely the hands and forearms. The disease 
originates as a serosanguineous bleb which soon ruptures, leaving a dirty 
grey slough. This process rapidly extends, forming a foul sloughmg ulcer, 
which may attain several inches in diameter, giving rise to pain, and some- 
times fever, and occasionally involving deeper structures like muscles, tendons, 
blood vessels, nerves, periosteum, and even joints. Three stages are recog- 
nisable i (1) spreading sloughing ulceration ; (2) a stage of tissue equilibrium 
when destruction and growth of granulation tissue are equalised ; (3) healing. 
Generally these ulcers persist for months, a factor delaying healing being 
inadequate epithelial proliferation, even after a healthy granulation tissue 
base has formed. Many cases show a decrease in blood calcium. 

Diagnosis. — In the humid tropics diagnosis is generally easy, though 
varicose ulcers, yaws, syphilitic and blastomycotic ulcers and oriental sore 
may need differentiation. 

Treatment. — Protection of the legs with puttees is very advisable. 
Curative treatment varies with the stage of the ulcer. Rest, a nutritious 
diet, calcium, cod-liver oil and general vitamin reinforcement are advised. 
Satisfactory results have been reported with neoarsphenamine administered 
intravenously or applied locally in a 3 per cent, solution for 24 hours. In 
the rapidly ulcerating stage sloughs Bhould be removed and eusol, acriflavine 
or proflavine dressings, or lotions of carbolic or permanganate applied. 
Good results have been reported following curettage of the ulcers and daily 
dressing with B.I.P.P. The application of iodoform powder may be followed 
by firmly bandaging with elastoplast which is left undisturbed for a week ; 
septio dermatitis sometimes complicates this treatment. Probably the most 
effective procedure in the chronic stage is complete excision, followed by akin 
grafting. Rarely in the acute stage of fulminating cases, with rapid sloughing 
and gangrene, amputation is necessary to save life ; even more rarely has 
it to be done in chronic cases. Local treatment with the sulphonamides 
appears satisfactory only in the early lesions. Penicillin has not yet been 
adequately tried. 
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TINEA 

Ringworm infections abound in the tropics, some being co nfin e d to 
special regions, while others are much the Bame as in temperate climates. 
The chief ones are : (1) Tinea cruris or dhobie’s itch ; (2) Hong-Kong foot 
or ringworm of the foot ; (3) Tinea unguium ; (4) Tinea imbricata. The 
first two are due to the Trichophyton, Epidermophyton inguinale : they are 
not peculiar to warm climates and are described elsewhere (p. 1452). 

Tinea Unguium. — A mycotic infection of the nails affecting Europeans 
from the Far East : it may last for years and be associated with ringworm 
elsewhere. The nail-bed is involved, leading to brittleness, ridging and 
opaqueness of the nail. Diagnosis is made by demonstrating Epidermophyton 
inguinale in scrapings mounted in liquor potasses. In severe cases the nails 
may have to be removed before cure is effected. 

Tinea Imbbicata (Tokelau). — A form of ring-worm mainly indigenous 
in the Eastern Archipelago and South Pacific, and characterised by non- 
inflammatory raised brown spots, giving rise to flaky tissue-paper scales 
which are free centrally, but attached at their peripheral baseB, producing 
a rosette-like appearance. These circles are about £ inch in diameter and 
as adjacent ones form they cause a characteristic festooned appearance. 
The fungus, Endodermophylon concentricum, is readily demonstrable in the 
scales : it affects the face, trunk and limbs, but the palms, soles, scalp, axills 
and crutch generally escape. 

The local application of linamentum iodide (B.P.), chrysarobin ointment 
(2 per cent.), or of resorcin ( 13 ) in tinct. benxoini co. (Is) are curative. 
Clothing should either be burned or boiled to prevent reinfection. 

Pityeiasis Veksicolob or Tinea Flava is common in the tropics, producing 
pale, yellowish-brown, scurfy patches on the pigmented negroid skin, especi- 
ally on the face, neck, arms and chest. Castellani holds that the yellow 
patches met with in his Ceylon cases differed from the brownish patches 
long recognised as being caused by Microsporon furfur in the European 
disease, and has named the tropical variety Tinea flava and the causal fungra 
Malassezia tropica ; the black variety, which is caused by Cladosporium 
mansoni, Castellani calls Tinea nigra. 

The skin should be washed daily with green soap in spirit, followed by the 
application of a saturated aqueous solution of sodium thiosulphate. In severe 
cases, ung. hydrarg. ammon. dil. should be applied daily. Sterilisation of the 
clothing is necessary to prevent reinfection. 

PINTA 

Thus is a group of dermatomycoses associated with coloured patches of 
pigmentation in the skin. 

^Etiology. — The disease, also called caraate or mal de los pintos, is found 
in tropical America, is contagious and attacks either sex at any age. A 
variety of fungi are implicated, including Penicillium, Aspergillus and 
Monilia. 

Symptoms. — Patches of pigmentation are first noted on the back of the 
hands or face, from which they spread elsewhere : they are somewhat rough, 
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dry and raised, and vary in colour with the fungus, red, violet, white and 
black types all being encountered. The skin may be offensive and itchiness 
marked. When the scalp is involved the hair may become white. 

Diagnosis. — Microscopic examination of material scraped from the 
pigmented areas reveals the fungi. The patches are not anaesthetic like 
leprosy, while leucodermia, which the white variety may resemble, fails to 
show fungi. 

Treatment. — As for ordinary ringworm. 

PIEDRA 

Trichosporosis or Piedra is a disease common in Colombia and British 
Guinea in which hard, gritty nodosities form around the hair of the scalp ; 
it is caused by the Triehosporon giganteum and may be confused with 
ordinary Trichomycosis nodosa. 

CREEPING ERUPTION 

Synonyms. — Larva migrans. Myiasis linearis, Hautmaulwarf. 

Definition. — A peculiar linear, slightly raised red eruption, gradually 
creeping forward in a sinuous or straight line, the posterior end fading away. 

^Etiology. — The condition may be produced by GastropTiilu3 or other fly 
larvae wandering under the skin, but more commonly it is due to filariform 
larvae of Ancylostoma braziliense which have accidentally invaded man. 

Symptoms. — The symptoms vary in different individuals and include 
smarting pain and intense itching along the raised line which first shows 
red spots, and later hard round red papules 2 to 5 mm. in diameter ; vesicula- 
tion or pustulation may occur. Unless treated the condition persists for a 
long time. 

Treatment. — Breezing the anterior end of the line where the larva is 
located, with an ethyl chloride spray for 2 minutes, is suitable for the type 
due to canine ancylostomes. Recently oleum chenopodii applied locally 
either pure or diluted with three parts of castor oil has been favourably 
reported on. If the lesions are produced by fly larvae, the skin should be 
dried, cleaned with alcohol, and cleared with cedar wood oil. By means of a 
hand lens the larva can be seen as a spherical white mass at the end of its 
burrow. Novocaine should be applied before local cauterisation. If secondary 
infection exists, sulphanilamide powder may be applied. 

CERCARIAL DERMATITIS 

Definition. — An inflammatory condition of the skin due to the passage 
through it of different species of cercarise. 

^Etiology. — In 1928 Cort in Michigan described a form of dermatitis 
due to the passage of Cercaria elves through the skin and Taylor and Baylis 
have also found this in England. 

Symptoms. — The skin at the site of entry of the cercarise becomes in- 
tensely itchy and smarts, then red spots of urticarial wheals appear, these 
being followed by papules which sometimes go on to pustulation. 

Treatment. — No specific treatment is known. The part should be kept 
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clean and dusted with boracic and zinc powder. Calamine lotion combined 
with lead acetate may reduce the itching. 

ULCERATING GRANULOMA 

Synonyms. — Granuloma venereum ; Granuloma inguinale ; Granuloma 
inguinale tropicum ; Ulcerating Granuloma of the Pudenda ; Serpiginom 
Ulceration of the Genitals. 

Definition. — A very chronic ulcerating condition of uncertain aetiology 
occurring in the tropics, involving the genitals, perineum and groins. 

^Etiology. — The disease occurs in the West Indies, Guiana, Brazil, 
Porto Rico, parts of India and Africa, the Pacific Islands and Northern 
Australia. Both sexes are affected, but not before puberty, and all races 
are susceptible. Donovan and many other observers have found a short, 
oval bacillus specially located within the mononuclear cells ; it is a non- 
motile, capsulated bacterium of the rhinoscleroma group, but though found 
with frequency in the lesions there is still doubt as to its real aetiological 
significance. The disease itself is probably contracted during coitus. 

Pathology. — The condition resembles an infective granuloma, and 
microscopic section of the nodules situated at the edge of the sore shows 
infiltration with plasma and round cells containing poorly staining nuclei in 
which phagocytoBed bacilli may occur in clump3. The granulomatous 
tissue is very vascular, while in the older areas fibrosis and scarring ore marked. 
Spread is by direct continuity and the lymphatic system is never involved. 

Symptoms. — The disease begins on the genitals as a flat papule which 
desquamates, leaving a red granulation-tissae surface which bleeds easily: 
this superficial ulceration extends serpiginously producing offensive pus. 
As the process advances the older areas cicatrise, but this scar tissue readily 
breaks down again. The disease is auto-inoculable so that adjacent parts 
such as the scrotum and thighs, or the surfaces of the labia become infected. 
Ultimately the whole of the penis, scrotum and groins in the male, and 
the clitoris, vulva, labia, vagina, perineal and perianal region in women 
become involved, and, if unchecked, the urethra and rectum as well. Though 
skin ulceration extends slowly over a period of many years, the process 
accelerates once the mucuous membranes are involved, and here there is 
little tendency to heal. Until the terminal phase the general health remains 
good and the local lesions give rise to a minimum of pain and discomfort. 

Complications. — These include reoto-vaginal fistula, urethral stricture, 
septic cystitis and pyelitis. The lymph glands are only implicated if there is 
secondary coccal infection. Cicitrisation may block the lymphatics and 
cause, pseudo-elephantiasis of the genitals. 

Diagnosis. — Ulcerations due to syphilis, tubercle or lupus vulgaris 
may be confused, and where the glans penis is involved with fungating 
granuloma, epithelioma may be suspected. 

Prognosis. — This has greatly improved by modem treatment ; formerly 
the condition was hopeless, lasting for life. 

Treatment. — Illicit intercourse, especially with native women, should be 
avoided. Surgical excision of the early lesions, followed by skin grafting, 
may be curative, especially as the ulceration doe 3 not extend deeply, but in 
more advanced cases is not feasible. The modern treatment consists of 
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intravenous injections of tartar emetic which is a specific. This drug is given 
as in schistosomiasis (p. 335), only a longer course of injections and a greater 
total dosage, i.e. 50 to 60 grains, is generally necessary ; in extreme instances 
as much as 150 grains have been given. Very successful results have also been 
reported with a course of intramuscular injections of anthiomaline or stibophen 
(fouadin) ; these trivalent antimony organic compounds are well tolerated 
and of low toxicity. 

In certain chronic cases unaffected by antimony, gauze soaked in an 
aqueous solution of zinc oxide (40 per cent.) is an effective dressing, especially 
if non-hsemolytic anaerobic streptococci be present in the ulcer. Sulphona- 
mide therapy is still under trial. 


N. Hamilton Fairley. 
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DISEASES OF THE NERVOUS SYSTEM 1 

INTRODUCTION 

The diagnosis of a case of central nervous disease involves answers in 
turn to the two questions : Where is the lesion ? What is the lesion ? 

Where is the lesion ? — The central nervous system is not susceptible of 
examination by direct methods, and all that can be examined are the functions 
of its various parts. From any disturbances of function that are found, 
inferences can be drawn as to what structures in the brain, spinal cord, or 
nerves are affected, and consequently as to the site of a local lesion. In 
occasional cases confirmatory localising information is obtained by special 
techniques, such as X-ray examination and electro-encephalography, and in 
some cases these methods may even provide the only evidence of the location 
of the disease. 

What is the lesion ? — In endeavouring to determine the nature of the 
disease present, we are in general dependent on information obtained from 
sources other than the examination of the nervous system, namely : (1) the 
history of the case ; (2) the general examination of the patient ; and (3) 
special tests. 

(1) In no department of medicine is careful and expert history-taking 
more important. The same physical sign has very different significance 
according to whether it has come on suddenly, quickly, or very gradually. 
(2) A general examination of the patient should never be omitted. Disease 
of the lungs, heart, blood vessels, blood, liver, abnormalities of the skin arc 
all of great diagnostic significance in relation to nervous disease. (3) Of 
the special tests, ophthalmoscopic examination comes first and is always 
performed at the same time as the functional examination of the nervous 
system. It often provides most important evidence of the nature of the 
disease. The examination of the cerebro-spinal fluid and the Wassermann 
reaction of the blood frequently help to reveal the land of disorder present. 
X-ray examination, its power now enlarged by special techniques, may be 
equally diagnostic. Electro-encephalography is a new aid, and still of limited 
diagnostic value. 

DISORDERS OF THE CRANIAL NERVES 

THE OLFACTORY NERVE AND TRACT 

Small olfactory nerve filaments arise from special receptors in the 
olfactory portion of the nasal mucosa, and joining together into small 

1 While this section has been largely re-written, the authors have made use of myieh 
of the material of previous editions and dcsiro to express their indebtedness to the original 
authors. The authors also thank Messrs. Butterworth & Co. for permission to make use of 
parts of Dr. Purdon Martin’s article on Neuro-syphilis in the British Encyclopaedia of Medical 
Practice. 
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nerves pass through the cribriform plate of the ethmoid bone to end in the 
two olfactory bulbs. From each olfactory bulb an olfactory stalk passes 
backwards on the inferior surface of the frontal lobe of the brain and ends in 
two roots, lateral and medial, on either side of the anterior perforated spot. 

Loss of the sense of smell (anosmia) is frequently due to disease of the 
nasal mucosa, and only occasionally is it of diagnostic value in cases of 
nervous disease or injury. It occurs in cases of head injury, especially if the 
patient has fallen upon his forehead or upon his occiput, and is usually due to 
tearing of the olfactory nerves, with or without fracture of the cribriform 
plate. In most cases the loss of smell is permanent. 

Unilateral or bi-lateral anosmia may result from meningeal tumours 
arising from the olfactory groove and pressing on the inferior surface of one 
or both frontal lobes, and it occasionally results from basal syphilitic 
meningitis. 

Many flavours are actually appreciated by the sense of smell, so that a 
patient who has lost this sense is apt to think that he has lost his sense of 
taste as well. If the sense of taste is retained he will still be able to appreciate 
the primary flavours — salt, sweet, bitter and acid. 

THE OPTIC NERVE 

The optic nerve is developed as a cerebral tract and retains something of 
that character throughout life. The primary visual neurones are situated 
entirely in the retina : it is the neurones of the second order whose fibres 
form the optic nerves and tracts. Disturbances of these structures are 
frequent and are of great importance in many kinds of nervous disease. 

The optic nerve head or optic disc can be seen with the ophthalmoscope 
and is the only part of the central nervous system which can be examined by 
inspection. Congenital abnormalities of the optic disc are not uncommon, 
the most important being the presence of opaque nerve fibres. When viewed 
with the ophthalmoscope a bundle of opaque nerve fibres is seen as a glistening 
white streaky mass appearing to stream out from the nerve head into the 
adjacent parts of the retina. The fibres may be limited to one quadrant, or 
may be all round the disc. The acquired disturbances of the optic nerve 
give rise to four principal syndromes : (1) papillosdema, (2) optic neuritis 
or neuro retinitis, (3) retrobulbar neuritis, and (4) optic atrophy. 

Papillqsdema 

The term denotes an oedema of the optic papilla or nerve head, and the 
significance of such oedema lies in the fact that it is almost invariably due to 
raised intracranial pressure ; it is frequently the only objective sign of that 
state, and it is important that the student should be familiar with it in all its 
stages. Before there is any actual oedema of the optic nerve head the prin- 
cipal veins of the retina may appear distended, and the disc appears somewhat 
redder than its normal colour. Then the margin of the disc becomes blurred 
in its upper and inner quadrant or in its uppermost portion ; this blurring 
extends around the disc and at the same time the cup of the disc becomes filled 
up. The disc becomes much redder than normal and may be of almost the 
same colour as the retina. The disc continues to swell and bulges slightly into 
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the eye, and this swelling can be measured with the ophthalmoscope rolativo to 
the surrounding retina in terms of dioptres ; a swelling of 4 dioptres is common 
but higher degrees of swelling are rare. As the swelling increases the due 
margins become still more blurred and some haemorrhages and exudate may 
appear. With the increase of swelling the arteries appear to Bink down as 
they pass off the disc on to the retina, and the retina close to the disc, especially 
on the macular side, may show some swelling or tendency to fold. When the 
rise of intracranial pressure is slow, the cedematous diso is less highly 
coloured than when the pressure rises quickly and the oedema is more acute. 
In the early stages of papillcedema there is little disturbance of vision, but 
when the swelling becomes severe the patient begins to complain of some 
blurring of vision and of transitory severe disturbance of sight (amaurosis 
fugax) associated with stooping or with physical effort. 

If the intracranial pressure is high and is not soon relieved, the sight soon 
fails, the disc becomes paler and takes on -a somewhat waxy appearance, 
and gradually subsides into atrophy. This “ consecutive ” or “ post-neuritio ” 
atrophy can be identified ophthalmoscopically by the irregularity of the 
edges of the atrophied disc, consequent on the preceding swelling and 
exudation. 


Optic Neuritis and Neuro-Retinitis 

Actual inflammation of the nerve head is rare, but the abnormal Btato of 
the disc and retina that is associated with renal disease with arterial hyper- 
tension is often mistaken for papillcedema. In this condition tho diso is 
blurred and usually slightly swollen ; the swelling of the disc, however, 
rarely exceeds two dioptres while the changes in the retina are pronounced 
and extensive, and are much greater than those that may be associated with 
papillcedema. 


Retrobulbar Neuritis 

This term is applied when disease, regarded as inflammatory, affects the 
optic nerve behind the papilla, and as a rule the disease is situated farther 
baok than the point, about half an inch behind the eye, where the central 
vein emerges from the optic nerve. 

Local lesions in the substance of the nerve between the globe of the eye 
and the chiasmn are very common, and according to their severity give rise 
to partial or complete blindness in the corresponding eye. As the central 
part of the optic nerve is the site of election for such lesions, the visual defect 
is commonly in the form of a central scotoma, This is the characteristic 
disturbance and is usually acute or sub-acute in its onset, but there are a 
number of associated phenomena. The patient frequently complains of paw 
with movements of the eyeball and sometimes of pain above tho eye. The 
fundus of the eye usually looks normal, but when the disease comes forward 
to tho papilla redness of tho optic disc and blurring of its edges may be 
apparent. The pupil is usually moderately dilated ; it reacts to light but 
often does not maintain the reaction. These associated phenomena soon 
pass off and in most cases the central scotoma begins to diminish within a 
few weeks. The prognosis depends, however, on the cause of tho syndrome* 
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Disseminated sclerosis is the usual cause of acute retrobulbar neuritis. 
With this condition the disturbance is almost invariably unilateral and a great 
degree of recovery is the rule. Functional recovery may be complete. In 
other cases a central scotoma for colours, or a small absolute, central or para- 
central scotoma is left. Characteristically a slight degree of optic atrophy 
follows, causing permanent pallor of the temporal half of the optic disc. 

Bi-lateral retro-bulbar neuritis occurs occasionally without discoverable 
cause, and the outlook for recovery of vision in such cases is always doubtful, 
though some patients recover completely. The condition may also be bi- 
lateral in neuro-myelitis optica, a rare demyelinating disease closely re- 
sembling an acute form of disseminated sclerosis, Leber’s Disease is a familial 
malady characterised by refaro-bulbar neuritis ; males only are affected and 
the symptoms make their appearance after puberty and usually before the 
age of 25. Repeated attaoks may occur and a severe degree of optic atrophy 
result. 

Optic Atrophy 

Optic atrophy is recognised on ophthalmoscopic examination, by a 
peculiar whiteness and flatness of the disc with a very high contrast at the 
edge of the disc between disc and surrounding retina, both as regards colour 
and limitation. The lamina eribrosa — the sieve-like cross-latticing of the 
strands of the sclerotic through which the bundles of optic nerve fibres pass — 
becomes visible as a stippling of the temporal region of the disc. The vessels 
of the retina become atrophied, and are seen to be unduly small. In many 
atrophies the edge of the disc is sharply cut ; but when atrophy follows 
papillosdema the edge is apt to be fluffy, like that of tom cotton-wool. Optic 
atrophy i3 usually classified as “ primary ” or “ consecutive,” according to 
whether the atrophy of the disc is the first observable change or follows upon 
papilloedema or inflammation of the disc, or optic nerve, 

^Etiology . — Primary optic atrophy — 1. This is of frequent occurrence 
in the hereditary or congenitally installed diseases in which primary degenera- 
tion of neurones occurs, and, in particular, it occurs in association with the 
hereditary ataxias. In amaurotic family idiocy, and retinitis pigmantosa, 
both of which are familial diseases, optic atrophy is consequent upon degenera- 
tion of the neurones in the retina. 2, It is one of the common manifestations 
of syphilis of the nervous system and may occur alone, but much more usually 
it occurs as part of the syndrome of tabes or of general paralysis. It is not 
uncommonly met with in congenital syphilis, 3. It results from lesions of 
the optic chiasma and optic nerve, and is the constant result of long-continued 
pressure upon these structures. This variety, often called retrograde optic 
atrophy, is usually due to pituitary and other tumours in the neighbourhood 
of the chiasma, and occasionally to tumours, aneurysms or bony injuries 
behind or involving the optic foramen, It also results from local disease 
within the orbit, 4, It may follow the exhibition of certain dings such as 
tryparsamide, methyl (wood) alcohol, quinine, 5. It may result from severe 
haemorrhage from any part of the body, or from anaemia, and may occur in 
association with pernicious anaemia and Bub-acute combined degeneration of 
the spinal cord. Optic atrophy may also result from diabetes, arterial disease 
(with or without thrombosis of the central artery of the retina), and from 
glaucoma, 
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Consecutive optic atrophy. — 1. This follows the more severe grades oi 
papilloedema, and is due to strangling of the optic nerve fibres by the oedema 
in the first place, and by the cicatrisation subsequently. Severe degrees of 
papilloedema may, if pressure be relieved, recover perfectly without atrophv 
or impairment of sight. 2. It follows inflammation of the optic nerve, and in 
occasional cases is seen in the late stages of the neuro-retinitis associated with 
arterial hypertension. 3. Partial optic atrophy of varying degree is an 
almost constant result of retrobulbar neuritis. 


THE OCULO-MOTOR NERVES 

The third nerve supplies the internal muscles of the eye, and all the 
external muscles of the eyeball with the exception of the superior oblique 
(which is supplied by the fourth nerve) and the external rectu3 (which is 
supplied by the sixth nerve). Complete paralysis of the third nerve produces 
a dilated and inactive pupil, complete ptosis and loss of upward, downward 
and inward movements of the eye ; the eye assumes a position of downward 
and outward strabismus. As a rule diplopia is not complained of because 
of the dropping of the lid. Many third nerve palsies are, however, partial, 
and the muscles innervated by the nerve may be affected in different degrees. 
When diplopia is present it is a crossed diplopia, because the strabismus 
is divergent ; there is secondary deviation of the sound eye and false projection 
in the visual field. 

The fourth nerve supplies the superior oblique muscle. Paralysis pro- 
duced no obvious strabismus, but in looking outwards or downwards there 
is a wheel movement of the globe which can be detected by observing the 
conjunctival vessels when the eye moves. The diplopia is most discomforting 
and occurs in every position of the eyes, except on looking up. The diplopia 
is uncrossed, and the false image is lower than, and with its top tilted toward 
the true image. 

The sixth nerve supplies the external rectus muscle. Paralysis of it 
produces a convergent squint and uncrossed diplopia. 

These oculo-motor nerves may be affected singly or in various combina- 
tion and the paralysis of any one of them may be complete or partial. In 
some cases the lesion responsible for the paralysis lies within the brain-stem, 
where it may affect either the nuclei of the nerves or the nerve-fibres in their 
intra-cerebral course. More often the lesion affects the nerve in its peripheral 
course — within the cranium, in the neighbourhood of the splenoidal fissure, 
or within the orbit. To attempt to give a list of all the possible lesions 
— inflammatory, neoplastic, haemorrhagic, or traumatic — that affect these 
nerves would serve no useful purpose, but the following may be noted and 
certain syndromes should also be recognised. Syphilis is a common cause 
of third nerve paralysis, by involvement of the nerve in syphilitic meningitis ; 
less commonly the sixth and fourth nerves are affected by the same process. 
Any of the forms of acute meningitis may s imila rly involve one or more 
of the oculo-motor nerves. Secondary malignant deposits in the meninges 
or in the brain-stem are not uncommon causes of ocular palsies. Primarv 
intracranial tumours and aneurysms may cause paralysis of any or all o* 
them by direct compression, but intracranial pressure of itself may cause 
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paralysis of tlie sixth nerve as a result of downward displacement of the 
brain-stem. Paralyses of the sixth nerve are frequently “ rheumatic ” (i.e. of 
undetermined cause) or are associated with generalised arterial disease or 
with diabetes ; the mechanism of the paralyses in such oases is obscure, but 
recovery within a month or two is the rule. A variable ocular palsy or variable 
diplopia is often due to myasthenia gravis. 

Syndrome of the sphenoidal fissure. — All the oculo-motor nerves enter the 
orbit by the sphenoidal fissure and they are accompanied by the branches of 
the first division of the trigeminal nerve, while the second division of the 
trigeminal nerve enters the infra-orbital canal at the apex of the orbit. All 
these structures may be involved by a lesion at the sphenoidal fissure, the 
most common causes being aneurysm of the internal carotid artery at the 
anterior end of the cavernous sinus, and meningeal tumour. The syndrome 
usually begins with pain in the eye and forehead. Soon afterwards some 
proptosis is evident and there is pain on pressing the globe backwards. This 
is followed by signs of involvement of the oculo-motor nerves. The sixth is 
the first and sometimes the only nerve involved, and usually its paralysis is 
followed by that of the fourth, the first division of the fifth, the third and 
sometimes the second division of the fifth in that order. The final result 
may be a total ophthalmoplegia with anaesthesia of the eye, corresponding 
half of the forehead and the cheek, severe pain in the same distribution and 
unilateral proptosis, but the syndrome is often incomplete. When it is due to 
aneurysm the condition commonly recovers within a few months. 

The oculo-motor nerves may be paralysed in the wall of the cavernous 
sinus, either as a result of thrombophlebitis of the sinus or of an aneurysm of 
the internal carotid artery. 

Gradenigo's syndrome. — This consists of paralysis of the sixth nerve and 
pain of trigeminal distribution associated with middle-ear disease. It has 
been attributed to localised meningitis at the tip of the petrous bone, but 
Symonds has pointed out that it may be due to thrombosis of the inferior 
petrosal sinus. It is usually seen in children, and radical treatment of the 
ear disease is indicated. 

Lesions within the brain-stem may produce combined oculo-motor palsies ; 
other cranial nerves may also be affected or the long projection paths may be 
involved. Finally, supra-nuclear ocular palsies may arise. Nuclear palsies 
may result from disseminated sclerosis, epidemic encephalitis, tuberculoma, 
and small peri-aqueductal hsemorrhages. The rare condition known as chronic 
progressive external ophthalmoplegia is usually ascribed to degeneration of the 
oculo-motor nuclei. This disease may begin in young subjects, it is slowly 
progressive and leads to paralysis of all the external ocular muscles with 
ptosis which is usually incomplete ; the internal ocular muscles are unaffected. 

Oculo-motor nerve fibres within the brain-stem may be affected by 
vascular, neoplastic and granulomatous lesions. Thus a lesion in the red 
nucleus will produce an ipsilateral third nerve paralysis with hemiplegia 
on the opposite side of the body ( Weber’s syndrome). A lesion involving the 
red nucleus may cause an ipsilateral third nerve palsy with tremor of the 
limbs on the opposite side (Benedikt’s syndrome). 
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CON JOG ATE PARALYSIS 

The uppermost portion of the main third nerve nucleus is concerned with 
upward movement of the eyes (superior recti), and the inferior recti are repre- 
sented next in order from above downward. Bi-lateral lesions involving the 
upper parts of both nuclei consequently bring about a loss of vertical move- 
ments of the eyes, the horizontal movements being retained. The lowest 
part of each third nucleus is concerned with the internal rectus muscle and is 
connected with, and partly governed by, the sixth nucleus of the opposite 
side. A bi-lateral lesion at the level of the top of the pons, by involving these 
structures, may cause paralysis of horizontal movement of the eye3, vertical 
movements remaining unaffected. Paralysis of conjugate movements to one 
side occurs less frequently. The power of convergence is sometimes preserved 
when conjugate horizontal movement is lost. 

SUPRA-NUCLEAR OCULAR PALSIES 

In some cases, although the patient is unable voluntarily to perform 
certain ocular movements, it can be demonstrated that the muscles and nerves 
concerned are not paralysed, and movements of the eyes can be brought 
about reflexly by appropriate stimuli. The paralysis is, therefore, supra- 
nuclear and comparable to an upper motor-neurone paralysis. The patient 
may be unable to deviate his eyes to order, but deviation may be produced 
by labyrinthine stimulation. Or again, the patient may be unable to follow 
a moving object with his eyes, but if he fixes an object and his head is rotated 
passively, his gaze may remain fixed on the object and his eyes thus take up a 
position of deviation. In rare cases the eyes, when the head is Btill, may follow 
an object which the patient fixes intently. The lesions concerned are believed 
to be situated in the brain-3tem, close to the oculo-motor nuclei. A tem- 
porary paralysis of deviation to one side occurs in acute cerebral lesions when 
the frontal lobe of the opposite side is affected. 

Abnormalities op the Pupil 

Myosis, or abnormal smallness of the pupil, may be due to paralysis of the 
cervical sympathetic ; minute pupils are sometimes associated with syphilis 
of the nervous system, particularly tabes, each pupil being possibly little 
larger than the head of a pin (“ spinal myosis ”) ; myosis occurs also with 
acute lesions of the pons and it may be met with in advanced age without 
pathological associations. 

Mydriasis denotes dilatation of the pupil. The sphincter pupillae muscle 
is controlled by the small nucleus of Edinger-Westphal, which is the uppermost 
part of the third nerve nucleus. Mydriasis may, therefore, result from 
paralysis of the Edinger-Westphal nucleus, or of the third nerve. It results 
also from the action of belladonna and atropine, and also of cocaine. 

ARGYLL ROBERTSON PUPIL 

The normal pupil contracts briskly when light falls upon the eye and 
dilates in darkness : it also contracts in association with accommodation and 
convergence. The reaction to light is reflex and this reflex response to light 
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may be lost when other reactions of the pnpil are retained (reflex iridoplegia). 
In the particular form of reflex iridoplegia known as the Argyll Robertson pupil, 
the pupil is abnormal (1) in that it does not react at all to light, (2) in that it is 
very small, and (3) it does not dilate fully under the influence of a mydriatic, 
while it is normal in that (1) it reacts normally with accommodation-con- 
vergence ; also (2) reasonably good vision in the eye concerned is an essential 
part of the phenomenon. Such a pupil is almost invariably due to syphilis 
of the central nervous system, and is seen most frequently and character- 
istically in tabes dorsalis. The phenomenon is ordinarily bi-lateral, but there 
are often differences in size between the two pupils and usually the pupils are 
irregular in outline. Atrophic changes in the irides are generally apparent. 

The afferent fibres of the light-reflex arc pass back with the visual fibres 
in the optic nerve and optic tracts, but, whereas the visual fibres end in the 
lateral geniculate body, the fibres which serve the light reflex pass on to 
enter the superior corpus quadrigeminum. From there a connection is formed 
by another fibre with the upper part of the oculo-motor nucleus (Edinger- 
Westphal nucleus). The efferent fibres of the reflex arc form part of the 
oculo-motor nerve. Since with the Argyll Robertson phenomenon vision is 
good, the visual path is evidently intact, and since the pupil contracts with 
accommodation-convergence, the cells and fibres of the tliird cranial nerve, 
which innervate contraction of the pupil, must be intact ; the arc must there- 
fore be interrupted in its middle portion, i.e. between the place where the 
light-reflex fibres leave the visual fibres, and the oculo-motor nucleus. De- 
generation of the fibres forming this middle portion of the arc is not, however, 
easy to recognise by staining methods and this theory still awaits anatomical 
confirmation. 

The Argyll Robertson pupil, once established, persists in spite of anti- 
syphilitic treatment. As the tabetio process advances, the accommodation- 
convergence reaction may gradually be lost ; and the pupil thus ceases to 
show the dissociation of reactions typical of the Argyll Robertson phenomenon, 
and becomes a fixed pupil. 

Modifications of the Argyll Robertson pupil are frequently encountered 
in diseases of the nervous system. A slight reaction to light may be present in 
a pupil which otherwise conforms to Argyll Robertson’s description. This 
represents a preliminary stage of the complete phenomenon and its signifi- 
cance is similar. 

More frequently the pupil reaots normally with convergence and does 
not react to fight, but it is not small and may even be dilated. Such a pupil 
is common in central nervous syphilis, but has not the diagnostic significance 
of the complete Argyll Robertson phenomenon, for it may be due to any lesion 
interrupting the fight-reflex aro in its middle portion. A pineal tumour, for 
instance, or a tuberculoma or a patch of disseminated sclerosis may cause this 
abnormality, and it has been described in association with many different 
nervous diseases. If, however, atrophic changes are present in the iris, 
the condition is likely to be syphilitic. 

PSEUDO-ARGYLL ROBERTSON OR MYOTONIC PUPIL 

Pseudo-Argyll Robertson pupil (Foster Moore) or myotonic pupil (Adie) 
is a non-syphiutic abnormal condition of the pupil in which the reactions 
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are all slow, but tbe light reaction much slower than the convergence reaction. 
The pupil is of ordinary size or somewhat larger and is usually bigger than the 
unaffected pupil of the other eye. No reaction is obtained to the lii»ht of a 
torch shone on the eye, but if the patient sits for 10 or 15 minutes in a bright 
diffuse light the pupil gradually contracts, and if he sits in a dark room it 
dilates slowly. During accommodation-convergence, contraction of the 
pupil takes place slowly and continues through an abnormal range of move- 
ment, so that as convergence is maintained, the myotonic pupil finallv 
becomes smaller than its fellow. After relaxation of convergence the pupil 
takes many minutes to dilate to its former size. In pupils of this kind prompt 
and full dilatation occurs with mydriatics. 

The phenomenon is usually unilateral and the iris of the affected eve 
does not show degenerative changes, such as usually accompany the true 
Argyll Robertson pupil. Accommodation may be involved in the disturbance 
and then the patient complains of inability to focus with the affected eye. 

Aetiology. — The cause of this phenomenon is unknown. It is the more 
likely to be mistaken for a syphilitic abnormality because in some cases 
it is associated with absence of some of the tendon-jerks in the limbs. Once 
established, it persists, but as far as is known at present it is not associated 
with any progressive disease. 

The differences between the true and pseudo-Argyll Robertson pupils 
may be tabulated as follows : 


TRUE ARGYLL ROBERTSON PUPIL. 

Quite inactive to light or darkness. 
Reacts briskly with convergence. 
Smaller than normal. 

Ordinarily bilateral. 

Usually irregular in outline. 

Iris shows atrophic changes. 

Dilates imperfectly with mydriatics. 


PSEUDO-ARGYLL ROBERTSON PUPIL. 

Reacts slowly to light and darkness. 
Reacts slowly with convergence. 
Larger than normal. 

Usually unilateral. 

Regular in outline. 

Iris looks healthy. 

Dilates fully with mydriatics. 


PARALYSIS OF THE CERVICAL SYMPATHETIC , 

Synonym. — Horner’s Syndrome. ^ 

So far as the eye and orbit are concerned, the sympathetic is the tonic j 
retractor of the lid, the tonic protruder of the eyeball, and the tonic dilator j 
of the pupil, and stimulation of this mechanism results in retraction of the 
lids or widening of the palpebral fissure, exophthalmos and wide pupil, 
while paralysis of the cervical sympathetic produces narrowing of the palpebral 
fissure (cervical sympathetic ptosis), and a small pupil. It is customary to 
include enophthalmos amongst components of cervical sympathetic palsy, 
but it is extremely doubtful that this is ever present. The excitation is seen 
in Graves’s Disease ; the paralytic condition is of common occurrence in 
nervous diseases. The cervical sympathetic is also the tonic vaso-constrictor 
and secreto-motor nerve of the head generally, but disturbance of the 
mechanism does not often give rise to characteristic, or important clinical 
phenomena. A curious lack of expression is, however, sometimes observable 
in the face on the side of the lesion. Cervical sympathetic paralysis occurs in 
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the following clinical associations : (1) In many lesions of the cervical cord, 
especially when the last cervical and first dorsal segments or roots are damaged. 
It is common in syringomyelia. (2) In lesions of the cervical sympathetic 
trunk by trauma, pressure, growths, etc. (3) It is very common in tabes and 
nervous syphilis generally, where it appears as partial bi-lateral ptosis with 
small pupils. It appears to be a primary neuronic degeneration in this con- 
dition and never improves. 

THE FIFTH OR TRIGEMINAL NERVE 

The fifth nerve arises from the pons by a large sensory and a smaller 
motor portion. The sensory portion supplies sensation of all forms to the 
same side of the face and anterior half of the scalp. Its ganglion cells lie 
in the Gasserian ganglion, which lies near the apex of the petrous bone, and 
distal to the ganglion the nerve is in three divisions (from which the nerve 
derives its name). The first, or ophthalmic division, passes forward on the 
wall of the cavernous sinus and enters the orbit in three branches. It supplies 
sensations to the forehead and anterior portion of the scalp, to the eye, and to 
the ridge of the nose. The second, or maxillary division, leaves the cranium 
by the foramen rotundum, passes across the spheno-palatine fossa and enters 
the infra-orbital canal. Having traversed the canal it emerges on the anterior 
surface of the maxilla half an inch below the lower rim of the orbit, and its 
branches spread out to supply the skin of the cheek and upper lip, the mucous 
membrane of the nose, the upper jaw, and the hard and most of the soft 
palates. The third or mandibular division leaves the cranium through the 
foramen ovale and enters the infra-temporal fossa ; it is accompanied by the 
motor root, which here unites with it to form a single trunk. It supplies 
sensation to the skin of the lower lip, chin and outer part of the cheek, and 
by its auriculo temporal branch to part of the auricle and to the temporal 
area ; it also supplies the mucous membrane of the lower lip, lower jaw, 
floor and sides of the mouth and anterior two-thirds of the tongue. Its lingual 
branch contains taste fibres from the anterior two-thirds of the tongue, 
which, however, leave it by the chorda tympani nerve and pass over to the 
facial nerve. The motor root of the trigeminal nerve innervates the temporal 
muscle, masseter, buccinator, internal and external pherygoids, mylo-hyoid, 
anterior belly of the digastric, and also the tensor tympani and tensor veli- 
palatini. 

The fifth nerve may be involved in the pons by tumours and not infre- 
quently by disseminated sclerosis ; the Gasserian ganglion may be irritated 
or compressed by tumour or aneurysm, and it is frequently the site of herpetic 
inflammation, with a consequent herpetic eruption over the area of the 
external distribution of the nerve ; most commonly only the ophthalmi 
division is thus affected (see Herpes Ophthalmicus). Organic lesions of the 
divisions of the nerve or their branches at first cause pain, and then sensory 
loss with a distribution corresponding to the portion of the nerve involved. 
Loss of the corneal reflex is often the first indication of involvement of the 
fifth nerve, e.g. in cases of acoustic nerve tumour. 

Paralysis of the motor function of the fifth nerve occurs in lesions of the 
nucleus in the pons, or of any part of the peripheral course of the motor 
division. The signs of such paralysis are not apparent to the patient, who 
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experiences no difficulty in mastication, provided the lesion be unilateral 
To the observer the jaw deviates to the side of the paralysis on opening tie 
mouth, on account of the action of the unopposed external pterygoid of tie 
sound side. The masseter, as felt by the finger on its anterior edge, does not 
harden on biting, nor do the temporal muscles harden, and wasting of tle& 
muscles may be evident. The floor of the mouth does not stiffen on tie 
paralysed side on forcibly opening the mouth. 

Bilateral involvement of all the muscles supplied by the fifth nerve ia the 
rule in all cases of progressive muscular atrophy where the bulbar nuclei are 
affected. 


Tbigeminal Neubax-gia 

Synonym. — Tic Douloureux. 

Definition. — A malady characterised by paroxysms of intense pain 
of a sharp stabbing nature within the distribution of the trigeminal nerve, 
without sensory loss or other evidence of organic disease of the nerve. 

^Etiology. — The cause of trigeminal neuralgia in moat cases is unknown. 
The vast majority of patients are over 50 years of age, and most of them are 
arteriosclerotic and have high blood pressure. Females are affected more 
frequently than males. A number of cases in younger people are due to 
disseminated sclerosis, and there is also a form different from the chronio 
trigeminal neuralgia of elderly people which occurs temporarily in young 
subjects from exposure to cold, and may recur. 

Symptoms. — The chief feature of the malady is pain, which may bo 
general throughout the area of distribution of the nerve, but which is mow 
commonly confined to one of the three divisions of the nerve and often toons 
branch of a division. It is characteristic for the pain of neuralgia to commence 
locally, and subsequently to spread in each attack and gradually, in tbs 
course of the disease, permanently to invade a larger area. Two different 
kinds of pain occur, the sharp and paroxysmal and the dull continuous pain. 
The paroxysmal pains are sudden in onset and in cessation. They have 
lightning-like character, and are described as piercing, knife-like, or as if 
the affected region were penetrated by red-hot wires. 

Though often quite spontaneous, these pains may be brought on by 
movements of the face and jaw or by touching the surface, or by a cold wind. 
The sufferers typically describe them as brought on by eating and talMxsg 
and washing the face, and may wear a scarf round the head to protect the 
affected side of the face from the wind. Mastication may become so difficult 
as to render the feeding of the patient a matter of anxiety. The paroxysm* 
are brief, seldom lasting longer than 1 or 2 minutes, but they may recur 
frequently, and the patients usually describe different degrees of liability to 
them at different times. 

When the paroxysms are occurring in a severe case the patient remains 
for a period, which may be from a few minutes to several hours, paralysed 
under the fear of pain, unable to move a muscle lest a spasm more dreadful 
than the last should occur. The paroxysmal pains are usually followed, if 
severe, by a more lasting dull continuous pain often of a boring character, 
and sometimes such pain becomes absolutely continuous. The skin over 
the affected region is sore and tender after the paroxysm, and the patien 
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may be unable to bear brushing the hair or shaving the face. The pain 
may bo of every degree of severity, from mild momentary starts to continuous 
incapacitating pain, interrupted only by excruciating attacks of agony which 
render life a burden. 

The distribution of the pain is usually in one or two divisions of the nerve. 
The first division is rarely affected primarily, but pain may spread into it 
from the second division. If the pain begins in the second division it may, 
after a time, affect the third, and vice versa. The lightning-like onset of the 
agony often causes convulsive spasm of the face and of the body and limbs. 
The tender points of Valleix or “ trigger-zones ” are constantly present 
during the attack and for some time afterwards. When the second division 
is affected a little oedema develops under the orbit when paroxysms are 
frequent. When the third division is affected unilateral furring of the tongue 
occurs. Fortunately the attacks usually cease at night. 

Diagnosis. — The quality of the pain is characteristic, and when trigeminal 
neuralgia is present the diagnosis is not often missed, especially if a paroxysm 
is witnessed. The usual mistake is to regard as trigeminal neuralgia pain 
that is due to some other cause, and since there are very many conditions 
that give rise to pain in the face the opportunities for error are numerous. 
Unless the pain is brought on by eating and talking and washing the face, 
it is almost certainly not due to trigeminal neuralgia. Pain that is constant 
or of a continuous character is not due to trigeminal neuralgia, and some other 
cause should be sought. Disease of the frontal sinus ana glaucoma should 
be kept in mind. Local painful neuroses or “ psychogenic ” pains are constant, 
though subject to fluctuation, and when at their worst they often spread 
to the other side of the face, as trigeminal neuralgia never does. 

A similar neuralgia occurs in the glosso-pharyngeal nerve, but is much 
rarer ; the pain is induced by the movement of swallowing and is felt in the 
ear or throat. 

Course. — In the early stages remissions lasting months or years are 
usual, but in old patients remissions if they occur are likely to be brief. In 
all cases the remissions become shorter as time goes on and unless the affected 
division of the nerve is destroyed the neuralgia persists for the rest of the 
patient’s life. In occasional cases the disease is bilateral. 

Treatment. — Having in the first place seen that all possible causes of 
local irritation in the region of distribution of the fifth nerve are absent, or, 
if present, adequately dealt with, it is essential to improve the nutrition 
and general physical health with tonic, dietetic and hygienic treatment, and 
such remedies alone will often cure slight oases. It is important to remember 
that in its early stages, the malady shows complete remissions of long duration. 
These remissions do indeed tend to become shorter after some years, but their 
occurrence suggests that in planning treatment it is essential to consider the 
circumstances of eaoh individual case. Thus, if a patient who may be expected 
to enjoy a long period of freedom from pain can be tided over the present 
attack by medical means, it is clearly not wise to give an alcohol injection. 
This confers a long period of “ cover ” from pain which the patient will 
probably not require, and the premature recourse to injection means that 
in the end more injections may be called for than would otherwise have been 
needed. 

With this qualification, treatment may be undertaken on the following 
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lines : Tr. gelsemii in doses of from 10 to 20 minims thrice daily is an admiral 
remedy, and arsenic is a useful adjuvant. All the analgesic antipyretics of 
the coal-tar series are of great value, not only as immediate relievers of pain 
but also as curative agents, and among these aspirin is most important. 
In cases where malaria has been recently present, quinine should never te 
omitted. In very severe cases, and when operation is to follow, morphine 
gives an invariable temporary relief to the pain, but if persisted in, the 
beneficial effects of moderate doses soon disappear and there is danger oi 
establishing an addiction to the drug. In every case except in old subjects, 
trial of the above treatment should be made over a sufficient period to mak e 
a competent judgment of its efficiency or inefficacy, as the case may be. 
When failure is met with in old subjects, who will be found to respond little 
if at all to such treatment, operative relief should be sought. In the first 
place, the injection of alcohol should be performed, and if this fails, as it 
sometimes does, on account of anatomical peculiarities of the individual, 
recourse should be had to the operation for total or sub-total division of the 
fifth nerve proximal to the Gasserian ganglion. The latter renders the areas of 
the second and third divisions anaesthetic and allows sensation to be retained 
over most of the area of the first division. The permanence of the effect oi 
alcohol injection varies ; sometimes lasting relief is obtained ; more often, 
after a period which varies from months to years, some return of the pain 
occurs. It is, however, a most difficult procedure for the operator, and 
requires great skill and experience. While absolutely devoid of risk in skilled 
hands, alcohol injection should never be undertaken by one who has not 
special training in its performance. The radical operation produces final 
cure. 


THE SEVENTH OR FACIAL NERVE 

The seventh nerve supplies all the muscles of the face the platysma and 
the muscles of the scalp. It is a purely motor nerve, but the taste fibres 
which convey taste from the anterior two-thirds of the tongue join it by way 
of the chorda typani nerve and are incorporated in it for part of its course. 
Fibres which excite salivary secretion are also associated with it at one part. 

The facial nerve may be paralysed in cases of pontine tumour or haemor- 
rhage, or in association with tumours or syphilitic meningitis in the cerebello- 
pontine angle, or by inflammation or operative intervention in the middle 
ear ; it may be paralysed within the facial canal as a result of herpes of the 
geniculate ganglion ; inflammation or compression of the nerve within the 
stylomastoid foramen is the cause of the common “ Bell’s ” palsy and en- 
larged glands behind the angle of the jaw or a tumour of the parotid gland or 
traumatic lesions may be responsible for paralysis of the nerve just before it 
divides into the branches which distribute it over the face. Bilateral facial 
paralysis not infrequently occurs in acute infective polyneuritis. 

Paralysis of the face due to a lesion of the facial nerve or its nucleus causey 
as a rule equal paralysis or uniform weakness of all portions of the affected 
half of the face. If the lesion is in the pons the sixth nerve is usually affected 
as well. When the lesion is at the internal auditory meatus or in the middle 
ear or at the geniculate ganglion the taste fibres are involved and taste u 
lost on the anterior two-thirds of the tongue on the affected side. 
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1. Bell’s Palsy 

Synonym. — Common facial paralysis. 

Definition.— Paralysis of the facial nerve coming on acutely and not 
associated with any other lesion. 

^Etiology. — The pathogenesis of Bell’s palsy has been the subject of 
considerable discussion, but the work of Ballance and Duel confirmed that the 
nerve was compressed just within the styloid foramen. Inflammation of the 
fibrous tissue around the nerve outside the facial canal is believed to cause 
swelling of the nerve, with the result that the nerve strangulates itself at the 
foramen. The inflammation of its fibrous sheath may have spread some 
millimetres up the facial canal before this occurs, because Ballance and Duel 
found scarring and contraction of the sheath extending for A or 5 millimetres 
when the lower portion of the canal was opened up. As the chorda tympani 
nerve leaves the facial canal 2 to 3 millimetres above its termination, the 
lesion may extend up far enough to involve it. 

Bell’s palsy may occur at any age, but is commonest between 20 and 50. 
The sexes are equally affected and no predisposing factors other than fibrositis 
are known. 

Symptoms. — The onset is usually rapid and sometimes even sudden.' 
Pain of a neuralgic character below the ear, behind the mastoid process, or 
referred to the occipital region, is common, but it does not last more than a 
few days, and sometimes pain is entirely absent. On deep pressure upon the 
styloid region behind the ramus of the jaw on both sides, one can almost 
always elicit the fact that there is tenderness on the paralysed side, and 
sometimes obvious swelling of this region may be felt. The first sign of the 
facial paralysis is that the patient feds the face to be stiff when he attempts 
to move it. Subsequently, the paralysis appears rapidly, and the face is 
drawn over to the opposite side. The paralysed side is motionless, according 
to the degree and distribution of the paralysis, if incomplete, and, if complete, 
is expressionless. The eye cannot be closed, and there is epiphora from 
paralysis of the tensor tarsi. The paralysis at the corner of the mouth causes 
difficulty in articulation and escape of fluids on drinking, but the patient 
soon learns to dodge these disabilities. When the paralysis is partial it is 
nearly always the lower part of the face which is the most affected. The 
facial muscles soon become hyperexcitable to mechanical stimuli. In nearly 
all the severe cases, there is loss of taste over the anterior part of the tongue. 

There is never any pain in the distribution of the facial nerve. After a 
time, which may vary from a few days to 2 years, the paralysis begins to 
recover, and invariably this recovery appears in the upper facial region first, 
and in most cases becomes complete. 

In not a few cases, however, recovery remains imperfect, but a degree of 
contracture ocours in the paralysed muscles, with the result that the comer 
of the mouth ceases to droop, and at rest the asymmetry of the face is not 
marked. With movement, however, the limited action of the affected side is 
apparent. 

In rare instances Bell’s palsy occurs more than once in the same indi- 
vidual, and not necessarily on the same side. It is conceivable that the true 
Bell’s palsy may sometimes be bilateral, but when bilateral facial paralysis 
occurs, infective polyneuritis should be suspected and other signs sought for. 
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Diagnosis. — Caie in diagnosis is most important since there are many 
causes of facial paralysis and few of them have as favourable a pro^mo-ia 
as Bell’s palsy. Facial paralysis from caries of the temporal bone rarely 
makes any recovery. It is usually associated with partial deafness. A general 
examination of the nervous system should be made in every case and if any 
other abnormal signs are found the facial paralysis is most probably due to 
some cause other than Bell’s palsy. Again, cases of facial paralysis that are 
slow in their onset are not cases of Bell’s palsy. 

Facial 'paralysis from herpes of the geniculate ganglion . — Among the not 
infrequent causes of facial palsy must be numbered geniculate herpes. Atten- 
tion was first drawn to this cause by Ramsay Hunt. The herpetic vesicles, 
preceded by local pain, appear in the external auditory meatus and adjacent 
parts of the pinna (and sometimes also just behind the pinna) and on the soft 
palate and anterior pillar of the fauces. When the innervation of the last- 
named derives fibres from the geniculate ganglion, the clinical picture of 
geniculate herpes is apt to be a misleading one if it be not thought of. The 
patient complains of pain in the ear, and in the throat on the same side. As 
the eruption develops the fauces on the affected side are red and injected, 
and several small ulcers (ruptured vesicles) may be seen. At the same time, 
the vesicles appear in the ear, rupture, and give off a watery discharge which 
may be mistaken for otorrhcea. The pinna may then swell very considerably. 
After some days, during which the patient may feel ill and be feverish (tem- 
perature of 100° to 102° F.), a facial paralysis almost invariably develops 
and becomes complete within 12 hours. Tinnitus, vertigo and a varying 
degree of deafness are usually present. In milder cases there may be only 
initial pain in the pinna and the appearance of herpetic vesicles on the pinna 
without much swelling. It is in the severe cases that an erroneous diagnosis 
of middle ear disease with otorrhcea may be made and hazardous and un- 
necessary steps be taken to deal with this. According to Ramsay Hunt, 
facial palsy always follows geniculate herpe 3 , and undoubtedly many cases 
of this kind, where the herpetic eruption is minimal, escape accurate diagnosis. 

Course and Prognosis. — Recovery of Bell’s palsy can in general be 
promised with some reservation as to its completeness, particularly in elderly 
subjects. The date of recovery is often difficult to forecast. If at tho end of 
a week after the onset there is the slightest trace of any voluntary power in 
the orbicularis palpebrarum, which is the “ ultimum moriens ” of the facial 
muscles, or if any trace of faradic excitability to bearable stimuli remains, 
then it may be confidently said that recovery will be complete and rapid 
within 3 months, and that there will be no contracture. Cases in which no 
complete paralysis occurs in any region of the face usually recover in a fort- 
night. In complete cases, with complete reaction of degeneration in the 
muscles, it is difficult to say when recovery will occur or when the eflect of 
contracture mil be at an end. Cases which show no loss of taste and, therefore, 
in which there is no great extension of the inflammatory process up the facia* 
canal, usually recover rapidly. 

In cases with imperfect recovery either continuous spasm or intermittent 
twitching of the partly recovered muscles may occur and may persist m* 
definitely, causing disfigurement and discomfort. 

Treatment. — In the acute stage Balicylates and iodides should be gwm 
internally, and warmth or a counter-irritant such as tincture of iodine applied 
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behind the angle of the jaw. The patient should stay in the house for the 
first week, and gentle massage may be given to the paralysed side of the face. 
In cases which show early signs of recovery this is adequate, but when after 
a month or sis weeks no evidence of recovery is seen, undue stretching of the 
paralysed muscles may be minimised by “ splinting ” the face. For this 
purpose a silver wire, rubber covered where it turns round the lip, may be 
bent so as to hook round the lip at one end and over the ear at the other, 
so that the mouth is kept symmetrical during facial movements. Gentle 
massage may also be continued. 

It is customary to give galvanic stimulation to the paralysed muscles, 
but if it is employed the onset of contracture must be watched for and the 
applications stopped at the first sign of it. 

Balance and Duel recommend that at an early stage the lower portion 
of the facial canal should be opened up and the nerve thus decompressed. 
This operation should certainly be considered if by the end of six months no 
considerable degree of recovery has taken place. 


2. Peripheral Facial Spasm 

Synonym. — Facial Hemispasm. 

Definition. — A unilateral malady of the facial nerve, in which inter- 
mitting spasm of the facial muscles occurs, exactly like that caused by 
faradism of the facial trunk. Barely it is associated with a slowly oncoming 
facial paralysis, and may follow a facial paralysis due to injury. 

/Etiology. — This malady occurs in adults, and the onset is usually 
insidious and without known cause. It is most often seen in middle-aged 
women. It is certainly due to a lesion of the peripheral facial nerve-trunk, 
and this lesion seems to be of such a nature as to irritate, and not in most 
cases to destroy ; but in rare cases partial destruction, with the appearance 
of partial facial paralysis, does occur. 

Symptoms. — It commences with twitching of some part of the facial 
musculature, which occurs at first at rare intervals, and subsequently becomes 
more and more frequent, so as in some cases to be almost continuous. Com- 
mencing locally, usually around the eye, it tends to spread so as to involve 
the whole face in a sudden and hideous contortion. The attacks of peripheral 
facial spasm may at first glance resemble a Jacksonian fit of the face. The 
spasms may be so severe and continuous as to keep the eye closed for long 
periods together, and to interfere greatly with the work and enjoyment of 
life. The malady is associated with no other symptoms. Cases exist in all 
degrees of severity, from the mildest, in which an occasional flicker of the 
face occurs, to the most severe and incapacitating and unsightly malady. 

Treatment. — In severe cases, the only remedy which affords relief is 
the injection of alcohol into the facial nerve either at the stylomastoid foramen, 
or as it crosses the ramus of the jaw half an inch below the external auditory 
meatus, or when one division of the nerve only is affected, in any part of the 
pes anserinus. As long as the spasm is mild, such treatment inducing as it 
does paralysis of the affected side of the face, is obviously worse than the 
disease. No other treatment has any effect on the spasm, but sedatives may 
nable th e patient to bear it with less distress. 
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The paralysis due to injection may subsequently be treated by facio- 
hypoglossal anastomosis. 

THE AUDITORY AND VESTIBULAR NERVES 

The eighth nerve consists of two groups of fibres, different in their functions 
and in their origins and terminations : one group arising in the cochlea and 
fter mina ting in the cochlear nuclei in the pons is called the auditory or cochlear 
nerve ; the other, arising from the labyrinth and ending mostly in the vesti- 
bular nuclei is called the vestibular nerve. 

Lesions of the auditory nerve (as well as diseases of the cochlea) give rise 
to two symptoms, nerve deafness and tinnitus. 

Nerve deafness is distinguished from deafness due to middle ear disease 
by the fact that hearing is diminished or lost whether the sound be conveyed 
by air-conduction or by bone-conduction, whereas in middle ear deafness the 
hearing by bone-conduction is increased. Weber’s test consists in the applica- 
tion of the base of a vibrating tuning fork to the middle of the forehead, the 
patient being asked in which ear the sound seems the louder ; with middle- 
ear deafness the sound is heard better on the affected side or the patient does 
not appreciate any difference between the two sides. For Rinne’s test the 
fork is applied first to the mastoid process, and when the patient ceases to 
hear it is held at the external auditory meatus ; in nerve deafness the sound 
may be heard by air-conduction after it has become too feeble to be heard 
by bone-conduction, while in middle-ear deafness the opposite obtains. As a 
symptom of nervous disease, nerve deafness is met with in cases of tumour 
of the eighth nerve, following epidemic meningitis, in Byphilis of the nervous 
system, especially congenital syphilis, and in disease of the lateral region of 
the medulla. 

Tinnitus is a subjective sensation of continuous noise in the ears or in the 
head. It is usually due to disease of the cochlea or auditory nerve of a slow 
degenerative nature, and though at first intermittent, it usually becomes 
continuous before long. It may also be produced temporarily by certain 
drugs, of which quinine and salicylates are the commonest. 

The sounds commence faintly and at first may be perceived only in 
stillness and silence at night and later become louder and more persistent, 
and are often absolutely continuous. The noise complained of may be high- 
pitched or low-pitched, a piercing whistle or a hiss, or even a rumble; in 
some cases it is more elaborated and is described as “ like machinery," or 
again, “ bell-like.” 

In the course of time the hearing becomes impaired, and in some patients 
vertigo occurs and may be associated with periods of aggravation of the 
tinnitus. Medical treatment produces little benefit, but sedatives such as 
pheno-barbitone, may enable the patient to tolerate the noise better. Division 
of the eighth nerve often cures the tinnitus, but the patient must be warned 
both that it may fail to do so and that, in any case, the operation will produce 
complete deafness on the side on which the operation is performed. 

The most prominent symptom which results from lesions of the vestibular 
nerve (as well as from disorders of the labyrinth) is vertigo. The word bv 
derivation means “ a turning,” and with vertigo of labyrinthine and vestibular 
nerve origin there is always a sense of rotation, either of the surroundings or 
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of the patient himself ; the loom may seem to rotate about a vertical or a 
horizontal axis and there is often a disorder of projection so that when the 
patient falls it seems to him that the floor has come up to strike his head.. 

It must be noted that the vaBt majority of patients who complain of 
giddiness or dizziness do not suffer from true vertigo. Nearly all those who 
suffer from functional nervous disturbances complain of what they call 
dizziness, by whioh they mean a momentary sensation of unsteadiness ; 
objectively such a patient is not unsteady and this sensation never causes 
him to fall. Patients suffering from generalised cerebral arteriosclerosis 
complain of a similar sensation, as also do those who are suffering from the 
after-effects of head injuries. 

With true vertigo, unless it be minimal, nystagmus is always present 
while the vertigo is going on. Usually the nystagmus is seen with deviation 
of the eyes towards the side of the lesion, but with irritative lesions of the 
labyrinth, e.g. for a day or two after operations on the ear and with laby- 
rinthitis the nystagmus is towards the opposite side. 

Tests for vestibular lesions. — 1. Botany’s caloric test is made by irrigating 
the external auditory meatus with either hot or cold water or air. With an 
intact vestibular mechanism this causes irritation of the vestibular apparatus 
with the appearance of nystagmus on lateral deviation of the eyes. When the 
vestibular mechanism is impaired this test fails relatively or completely. 

2. If the patient be rotated either by placing him in a speoial rotating 
chair, or by turning him round several times in the standing position, lateral 
conjugate deviation of the eyes immediately after the rotation will show 
nystagmus in the opposite direction to the rotation, if the labyrinth on that 
side is intact. It will not appear if the functional activity of the vestibular 
mechanism is deficient. 

Aural vertigo . — One of the common causes of vertigo is catarrh causing 
obstruction of the Eustachian tube. With this condition the vertigo is often 
present when the patient wakens in the morning and becomes apparent to 
him as soon as he moves. It is usually not severe and it passes off within 
half an hour or a few hours. 

The vertigo is not spontaneous but is brought on by movements of the 
head and it is also influenced by the posture of the head, being worst when 
the affected ear is on the pillow and least severe when the affected ear is 
uppermost. 

The liability to such attacks frequently passes off spontaneously. It is 
abolished or greatly reduced by insufflation of the Eustachian tubes and 
treatment of the nasal catarrh, and the vertigo may be reduced or abolished 
by small doses of phenobarbitone — e.g. gr. 1 at bedtime and gr. \ on waking. 

M&nieke’s Disease 

Definition. — A malady in which paroxysmal attacks of intense laby- 
rinthine vertigo occur at irregular intervals, associated with tinnitus and 
progressive deafness, and due to disease of the labyrinth of a chronic nature. 

./Etiology. — Meniere’s original hypothesis was that haemorrhage into 
the labyrinth was the responsible factor, but this is inherently improbable 
and lacks pathological support. According to Hallpike the essential lesion is 
a gross distension of the endolymph system together with degenerative 
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changes in Corfci’s organ and the presence of albuminoid coagula throuohoat 
the endolymph spaces. He regards these changes as incompatible with an 
infective origin, and as probably primarily degenerative in nature. 

The correlation of these changes with the paroxysmal character of the 
vertigo can at present only be surmised, but Hallpike believes that the 
attacks are probably due to rapidly induced bouts of asphyxia of the laby. 
rinthine end-organs caused by rapid rises of fluid pressure in response to amil 
volume increases in the endolymph. 

Symptoms. — The attacks set in suddenly with a buzzing noise in the 
ears, followed immediately by intense vertigo, both subjective and objective. 
The vertigo may be so severe that the patient feels he is hurled to the ground. 
He often falls as if shot ; sometimes he has time to assume the sitting or 
lying position, before the vertigo reaches its height. Consciousness may be 
impaired for a few moments. Spontaneous nystagmus occurs to the side of 
the lesion, and unilateral cerebellar signs on the side of the lesion. The 
patient becomes nauseated and often vomits repeatedly. The skin is pale 
and covered with a clammy sweat. The patient lies perfectly still, ana in 
terror lest the least movement should bring on more vertigo. The duration 
of the attack is usually between 15 minutes and an hour, but the patient mar 
take several hours to recover completely. Sometimes the attacks are excited 
by sudden movement, such as coughing or sneezing, but they are usually 
without any such antecedent. They may occur during sleep, and wake the 
patient. The recovery from the attack is usually perfect, the vertigo dis- 
appearing ; but in some cases slight persistent vertigo remains between th 
attacks. When Mdniere’s disease is persistent a slow onset of nervo deafness 
and signs of slow vestibular destruction follow, and as these signs deepen the 
attacks become less and less severe, and finally cease when the functions of 
the labyrinth become destroyed. 

Diagnosis. — This presents no peculiar difficulty for the symptoms are 
highly characteristic, and although the attacks vary in the degree of their 
severity, from a slight momentary giddiness to a sudden falling, with tha 
most acute cerebellar symptoms, yet the first attack is usually severe. The 
rapid disappearance of the symptoms is striking. Vertiginous attacks from 
all other causes must be excluded. In epilepsy consciousness is usually lost. 
In Meniere’s disease it may be momentarily impaired, and there is no con- 
vulsion. In acute cerebellar lesions the symptoms are very like those of 
labyrinthine vertigo, but they are not transitory in a few hours. A careful 
search of the nervous system for signs of organic nervous disease should 
in every case prevent any mistake. 

Prognosis. — The outlook in Meniere’s disease is uncertain. Many cases 
recover perfectly with little or no impairment of hearing. Some cases, how- 
ever, go from bad to worse in spite of treatment, and progressive deafness 
ensues with disappearance of the attacks. 

Treatment. — The salicylates seem to have a definite specific effect upon 
the morbid process, and should be given in doses of 20 grains thrice daily. 
In the form of aspirin they may be even more beneficial from the sedatn* 
effect of the latter drug. The bromides have a wonderful effect in relieving 
the symptoms, and in averting the attacks to the extent that it may be said 
that labyrinthine vertigo nmy be almost diagnosed by the beneficial effect of 
bromides upon it. They should be given in doses of from 10 to 20 gruins three 
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times a day. Phenobarbitone is equally effective, half a grain being given at 
least four times in tbe course of the day. Syphilis must be excluded, and 
if present, treated. Counter-irritation of tbe mastoid region bas been recom- 
mended, and can certainly do no barm. In intractible cases destruction of 
the offending labyrinth is called for. 


THE NINTH OR GLOSSOPHARYNGEAL NERVE 

Lesions of this nerve involve loss of taste over the posterior one-third of 
the tongue with some unilateral paresis of the pharynx. It is rarely involved 
alone ; in association with the other nerves taking origin in the neighbour- 
hood, it may be affected by tumours of the lateral region of the medulla. 

Glossopharyngeal Neuralgia 

Definition. — A comparatively rare form of neuralgia within the distri- 
bution of the glossopharyngeal nerve. It is strictly comparable with trige- 
minal neuralgia in the quality and severity of the pain, its paroxysmal 
incidence, the remissions in its course, its provocation by special stimuli, 
and finally by the absence of any discoverable lesion in, or loss of function of, 
the nerve. 

^Etiology. — Nothing is known of its aetiology. It is most frequently 
seen in middle-aged or elderly males. A symptomatic neuralgia of the same 
distribution is occasionally found in cases of carcinoma of the tongue in which 
the growth invades the faucial region. 

Symptoms. — When fully developed, the malady consists in paroxysms 
of shooting pain of great severity in the region of the throat and ear. The 
exciting stimulus is commonly the act of swallowing. But just as in trigeminal 
neuralgia the pain may at first be confined to a single branch of this nerve, 
so in glossopharyngeal neuraliga, the pain may for long be confined to the 
tympanic branch, the pain being felt deep in the ear. This pain does not 
spread to the pinna. In other cases, pain in the faucial region predominates, 
the pharyngeal branches being affected. As in trigeminal neuralgia, the 
patient may enjoy long intervals of freedom from pain. During a paroxysm 
the patient screws up his face and may hold his head in his hand as does the 
subject of trigeminal neuralgia. 

Diagnosis. — The presence of neuralgic pain of great severity, provoked 
by the act of swallowing, and in its general characters and behaviour re- 
sembling the very familiar and characteristic paroxysms of trigeminal neur- 
algia, but different from these in its restriction to the ear and throat, occurring 
also in the absence of objective signs of a lesion of the cranial nerves ; these 
together are the features which make a diagnosis of glossopharyngeal neuralgia 
possible and easy. 

Treatment. — In the early attacks, the same forms of medication as are 
used in trigeminal neuralgia may be employed. If the pain does not respond 
to these, then surgical measures are called for. The tympanic branch of the 
nerve leaves the main trunk within the skull, so that when pain in the ear is 
present an intracranial section of the glossopharyngeal nerve is necessary. 
On the other hand, when pain is confined to the distribution of the pharyngeal 
49 
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branches, division of the nerve high in the neck is adequate. Intracranial 
section appears to be the operation of choice. 


THE TENTH OR VAGUS NERVE 

This is a mixed nerve. The motor fibres supply the voluntary muscles of 
the soft palate (except the tensor palati), pharynx and larynx in conjunction 
with the accessory fibres, and also the non-striped muscles of the respiratorv 
and alimentary tracts. 

The sensory fibres of the vagus supply the respiratory tract, the pharynx 
and oesophagus. Its visceral fibres supply the lungs, heart and abdominal 
viscera. No sensibility seems to be supplied to the abdominal viscera by this 
nerve, since with division of the Bpinal cord above the offshoot of the 
splanchmic nerves all sensibility in the abdomen is lost. 

LESIONS OF THE VAGUS 

The important signs of lesion of this nerve and its nuclei are pharyngeal 
and laryngeal paralysis and loss of sensibility. Symptoms indicative of 
lesions of its complicated and mysterious visceral supply are neither veil 
marked nor well understood, and in unilateral lesions seem to be entirely 
absent ; they are therefore not considered. 

Lesions of the vagus in the medulla are common. Syringomyelia, when 
affecting that region, usually involves the nucleus ambiguus, causing unilateral 
palsy of palate, pharynx and larynx. Thrombosis of the posterior inferior 
cerebellar artery which supplies that region of the medulla containing the 
nucleus ambiguus is likely to produce vagus paralysis of the same side. 
Progressive muscular atrophy, in the form of progressive bulbar paralysis, 
may affect its cells. Lesions of the nerve roots often occur from tumours 
of the lateral region of the medulla, and growths outside the medulla arising 
from nerve roots or meninges, and here the lesion of the vagus roots is asso- 
ciated usually with those of the glossopharyngeal, spinal accessory and 
hypoglossal. In the neck penetrating wounds and growths may implicate the 
nerve, and in the thorax tumours, particularly aneurysms and new-growths, 
are apt to cause paralysis of the muscles supplied by its recurrent branch. 

Unilateral pharyngeal paralysis. — This is characteristic of all unilateral 
lesions of the vagus high up. It is recognised by the low-lying, motionless 
palate and the loss of sensibility of one side of the pharynx, with loss of the j 
pharyngeal reflex on that side. There is no impairment whatever of degluti- [ 
tion. When the soft palate is elevated, as in saying “ Ah ! ”, it is pulled over \ 
to the sound side. \ 

Bilateral pharyngeal paralysis. — This results from nuclear lesions of the | 
nucleus ambiguus on either side, and is also common in diphtheria, poly- \ 
neuritis, myasthenia gravis and progressive muscular atrophy. The whole 
palate is low and paretic or paralysed, the voice is nasal, there is nasal regurgi- 
tation of liquids, the cheeks cannot be forcibly blown out, and there is diifi* 
culty in pronouncing final “ k ” and “ g,” the words “ kick ” and “ egg ’’ 
becoming “ kich ” and “ enck.” 

Total unilateral laryngeal paralysis. — Since the superior laryngeal nerve 
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which supplies the crico-thyroid muscle (the chief tensor and adductor of the 
vocal cords) is given off high in the neck from the ganglion of the trunk of 
the vagus, it follows that total paralysis of the larynx on one side can only 
result from a lesion of the vagus between the ganglion of the trunk and the 
nucleus ambiguus in the medulla. The vocal cord on the paralysed side 
becomes motionless in the cadaveric position — that is, midway between the 
abduction and adduction. The larynx is insensitive on the same side. There 
is some loss of tone of voice but no stridor. 

Unilateral abductor paralysis or recurrent laryngeal paralysis. — This occurs 
from all lesions of the trunk of the vagus below the ganglion of the trunk, 
and from lesions of the recurrent laryngeal branch. The vical cord on the 
side of paralysis lies close to the mid-line ; it fails to abduct when the patient 
takes a deep breath ; there is no change of voice, but there may be slight 
stridor on inspiration — the sensibility of the larynx is not affected. 

Bilateral abductor paralysis. — This condition is most commonly seen in the 
earlier stages of nuclear laryngoplcgia, and is most often met with in tabes 
and sometimes in bulbar paralysis. It occurs also in bilateral lesions of the 
recurrent laryngeal nerves in the thorax, which may occur from aneurysm 
and new-growths. It is the most dangerous form of laryngeal palsy, as the 
vocal cords cannot be abducted, and they tend to suck together during 
inspiration ; for this reason bilateral abductor paralysis may cause death 
from asphyxia, or necessitate tracheotomy. 

THE ELEVENTH OR SPINAL ACCESSORY NERVE 

This nerve may be caught with the vagus by lateral lesions outside the 
medulla, or by lesions in the region of the jugular foramen ; but it is more 
often damaged by injuries to the neck, and by operations for the removal of 
cervical glands. The spiual accessory nerve, as it crosses the posterior triangle 
of the neck, is very liable to injury, either from blows or from sudden strains, 
and most of the isolated trapezius palsies are due to local neuritis of the nerve 
trunk, so arising. 

When the sternomastoid is paralysed there is neither complaint by the 
patient of weakness, nor deformity, nor peculiar attitude of the neck, other 
muscles compensating for its paralysis. The muscle does not harden when 
die head is turned to the side opposite to the paralysis, and its reaction to 
hradism is diminished or lost. 

Paralysis of the trapezius, on the other hand, causes great disability in 
aising the arm above the horizontal level of the shoulder and also difficulty 
a shrugging the shoulder or approximating the scapula to the middle line 
tehind and therefore also in carrying the extended arm backwards. It 
roduccs a very ugly deformity, for the scapula unsupported by the trapezius 
otates so that the superior internal angle appears as a hump in the slope of the 
.eck above the clavicle, and there is also winging of the angle of the scapula 
with the axillary border of the bone horizontal. This paralysis of the trapezius 
may bo confused with that of the serratus magnus, for in both winging of the 
angle of the scapula is marked. In trapezius palsy, however, the deformity 
is much more marked, the scapula is farther away from the spine, and is much 
more rotated. Tests for the movements of these two muscles and the faradic 
excitability should prevent any coufusiou. 
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THE TWELFTH OR HYPOGLOSSAL NERVE 

The hypoglossal nerve supplies all the muscles of the tongue, both intrinsic 
and extrinsic. 

The sole physical sign of a lesion of one hypoglossal nerve is atrophic 
paralysis of one side of the tongue with loss of faradic excitability. The 
affected side of the tongue shrinks and comes in the end to consist merely of 
mucous membrane, fibrous tissue and glands. The tongue becomes sickle- 
shaped with the concavity on the paralysed side. There is little impairment 
of movement within the mouth and no defect of articulation, but the tongue 
turns to the paralysed side when protruded. Such hemiatrophy of the tongue 
occurs in syringobulbia and in syphilitic conditions ; tumours of the lateral 
region of the medulla and just lateral to it are rarer causes of it : the nerve 
may be severed as a result of wounds or operations in the neck. 

Atrophic paralysis of the whole tongue occurs when both hypoglossal 
nuclei are affected, and is commonly seen in progressive bulbar paralysis. 
Protrusion of the tongue is impossible and articulation is greatly impaired, 
but this may be partly due to other paralyses which are usually associated. 

Upper motor-neurone paralysis of the tongue is not uncommon. A 
patient suffering from motor aphasia is commonly unable to protrude his 
tongue, and in bilateral hemiplegia and the condition known as pseudo-bulbar 
paralysis, the tongue is in a state of spastic paralysis ; neighbouring parts 
are similarly affected, and well-marked dysarthria and dysphagia are frequent. 
The tongue appears contracted but there is no real wasting and no loss of 
electrical excitability. 


THE SIGNS OF LOCAL LESIONS WITHIN THE 
SKULL AND BRAIN 

Owing to the complete inaccessability of the central nervous system to 
direct examination by any method comparable with those in use in the case 
of the viscera, the clinical localisation of disease within that system must 
necessarily depend upon the observation, study' and interpretation of dis- 
orders of function in tissues innervated by the nervous system. Many bodily 
functions have a localised representation in the brain and spinal cord. The 
existence of long conducting tracts within the nervous system permits of the 
occurrence of identical disturbances of function as a result of damage to 
areas of the system far removed from one another as is well seen in lesions 
involving the pyramidal tract. It must be remembered, however, that in 
clinical diagnosis we are concerned not directly with the localisation oi 
functions within the nervous system, but with something rather different, 
namely, the localisation of disease. A simple example will serve to make 
this distinction clear. In a case of unilateral ataxy of movement, our object 
is to locate the lesion which, by damaging some part of the nervous mechanism, 
has allowed this ataxy to develop. By correlating our observations with 
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knowledge derived from other sources we may decide that this lesion is 
within the cerebellum and we conclude that a destructive lesion of this organ 
is followed by ataxy. But this ataxy is clearly produced by the activity of 
the intact remaining parts of the nervous system working without the co- 
operation of the cerebellum. In this instance we have not localised any 
“ function of the cerebellum ” ; we have merely observed the symptoms 
following a lesion of this organ. Nor can we conclude that one of the functions 
of the cerebellum is to prevent ataxy, the fact being that the functions of this 
organ are still imperfectly understood. Nevertheless, the localisation of 
symptoms of cerebellar lesions can be performed with reasonable accuracy. 

This brings us to a brief consideration of the ways in which lesions within . 
the nervous system may disturb its functions. The functions of a region of 
the brain that is directly involved in a disease process may be deranged in 
either of two ways. They may be stimulated to over-activity, or they may 
be diminished or destroyed. We may thus speak of “ irrifative ” or excitatory 
symptoms on the one hand, and of paralytic symptoms on the other. A Jack- 
sonian fit is an example of the first ; a hemiplegia of the second. Further, 
although there is a considerable measure or localisation of function within 
the brain, normally this organ works as a whole and derangement of the 
functions of one region may derange the functions of the whole, as we have 
already seen illustrated in the case of cerebellar ataxy. 

There is another way in which such general disturbance may follow a local 
lesion, and that is by what is known as diasekisis or shock. We see this mode 
of disorder in the coma which accompanies a cerebral haemorrhage. In this 
state the cerebral hemispheres are for the time being out of action as a whole, 
even those parts not actually damaged by the lesion. Such shock symptoms 
are necessarily transient. 

A final group of symptoms are those we speak of as “ release symptoms’ ’ 
When the coma of a hemiplegic subject has passed off, he is left with paralytic 
symptoms, namely, the hemiplegia. In a few weeks the paralysed limbs 
become spastic, their tendon jerks increase and clonus makes its appearance. 
These symptoms of persistent overaction of intact nervous mechanisms, 
freed by the lesion from the normal control of higher nervous mechanisms, 
are what we refer to when we speak of release symptoms. Such symptoms 
may persist indefinitely and may in some instances entirely dominate the 
clinical picture. 

But the practical task of localising lesions is sometimes even more com- 
plicated than this analysis of disorders indicates. The degree of disturbance 
of function produced by any lesion depends also on temporal factors. 

A suddenly arising lesion, such as an arterial occlusion or a haemorrhage, 
or a direct injury, is apt to produce a much more severe and widespread 
disorder of brain function than a slowly developing lesion of similar extent. 
Indeed it is often a matter of surpise to observe the extent to which the brain 
can adapt itself to changes of structure which are brought about gradually. 
Thus, the intracranial cavity may come to accommodate a large new growth 
which compresses and markedly deforms the brain without giving rise to any 
objective symptoms or to any abnormal physical signs discernible on examina- 
tion. Again, it is known that a cerebral or cerebellar abscess is commonly 
present for some weeks before it reveals its presence by signs or symptoms 
This is its period of clinical latency. 
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Again, a tumour within the brain, while it may give rise to symptoms of 
increased intracranial pressure, such as headache, vomiting and papillcedem 
may yield on examination no localising signs, and this not necessarily became 
it is in what is known as a “ silent area ” of the brain. Indeed, it may cause 
a minim al disturbance of local function even when large regions of the brain 
of known and specific function are directly involved. Finally, we have to 
recognise that space occupying lesions within the skull or brain may ulti- 
mately come to produce indications of local disorder of function in part3 of 
the brain remote from the lesion. These may be spoken of as false localisin'* 
signs and may result from such processes as oedema, “ contre-coup ” pressure or > 
interference with the circulation of blood or cerebro-spinal fluid. 

From what has been said it will be apparent that at least two factors 
determine the symptoms associated with disease within the brain, namelv 
(i) the localisation of the lesion, and (ii) the nature of the lesion. The latter 
will determine its rate of development, its stimulating or paralysing effects 
upon the nervous tissue, and its capacity for producing remote effects. 

Hence it is that while the first step in neurological diagnosis is the assess- 
ment of the disorder of function present (the physiological diagnosis), the 
localisation of a lesion within the brain (the topographical diagnosis) and the 
determination of its pathology (the pathological diagnosis) are usually some- 
thing more than a simple essay in the applied anatomy and physiology of the 
nervous system. The complete diagnosis calls for a knowledge of the natural 
history of the different disease processes, that is of the pathology of nervous 
diseases, and for clinical experience. 

In this chapter we must be content with a brief consideration of the signs 
upon which we depend for the localisation of symptoms. We may take first 
the various regions of the brain, and secondly, as we have to deal not only 
with lesions within the brain, but also with all lesions within the skull, that 
may be outside the brain itself, we will consider the symptomatology peculiar 
to lesions in the three cranial fossae. 


THE CEREBRAL HEMISPHERES 

GENERAL LATEBALISING SIGNS 

A lesion within or involving one cerebral hemisphere may reveal by the 
signs it produces whether it is right- or left-sided without affording further 
evidence of its localisation. Such signs are unilateral loss or diminution of the f 
abdominal reflexes, unilateral accentuation of the tendon reflexes, an extensor , 
response, or just perceptible unilateral paresis of movement of the lower part » 
of the face. Fits starting unil aterally, or with turning of the head and eyes , 
to one side may be of similar significance. 

THE FRONTAL LOBES 

These consist of the portions of the hemispheres anterior to the coronal 
sulci (jissures of Rolando) and thus include the ascending frontal convolution* 
and the portions of the hemispheres anterior to them ( the “ prefrontal ” areas)- 
The lesions to be met with in the prefrontal areas include tumour, absces3. 
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and thrombosis of the anterior cerebral artery, the last named being com- 
paratively rare. 

The syndrome of the anterior cerebral artery consists of a spastic weakness 
of the opposite lower limb, especially in its distal part with the appropriate 
changes in its reflexes. Sometimes there is slight weakness of the correspond- 
ing arm which may be associated with forced groping and grasping in the 
arm on one or both sides. The face is seldom affected. Apraxia of the left 
arm has been described and there may be some mental obfuscation. 

The syndrome of frontal lobe tumour . — The area of the frontal lobes anterior 
to the ascending frontal convolutions (the prefrontal areas) comprises a 
considerable portion of the cerebrum and is frequently the site of tumour 
formation. The symptoms produced vary greatly with the rapidity of growth 
of the tumour and with other factors imperfectly understood. As a rule an 
early, if not the initial symptom, is a change in the patient’s mental state. 
He becomes apathetic and lacking in initiative. The association and flow of 
ideas tend to fail. He sits about idly, lacks attention and becomes indifferent 
to cleanliness and other aspects of personal behaviour. He is apt to permit 
the unhindered passage of urine and even of faeces, and to be totally insensitive 
to the embarrassments such conduct normally involves. This form of 
“ incontinence ” is, in fact, a diagnostic symptom of great value in frontal 
lobe tumours. Rarely, the patient develops an abnormal facetiousness and 
euphoria — the so-called “ Witzelsucht.” These early symptoms may gradu- 
ally give place to a profound dementia. 

Movement is often disordered by the development of apraxia and some- 
times by that of forced groping and grasping which, when unilateral, is a 
useful sign of frontal lobe involvement. When bilateral it is of less localising 
significance and may be met with in diffuse degenerative or neoplastic lesions 
of the hemispheres, and in cases of severe internal hydrocephalus. Such 
grasping and groping has been analysed by Walshe and Robertson into two 
components : (i) Volitional grasping movements made by the conscious 
patient when some object is felt by him in his palm, or is seen by him to 
approach his hand. These movements wane and cease when consciousness 
is failing, or when attention is defective, (ii) A true tonic reflex grasp of any 
object held in the hand, if this object be pulled away in such a manner as to 
put the flexors of the fingers on the stretch. The flexors tighten as the pull 
i3 maintained and their contraction may attain great force, such indeed that 
sometimes the patient can be pulled out of bed by this involuntary grasp 
which he is unable voluntarily to relax. This reflex may persist even after 
consciousness is lost. Fits are a common feature of frontal tumours and may 
be generalised from their onset, or start with turning of the head and eyes to 
the opposite side. Attacks of petit-mal are not uncommon. If the orbital 
lobule be involved there may be unilateral anosmia, or direct pressure on the 
optic nerve causing'unilateral failure of vision associated with primary optic 
atrophy. This, when combined with papillcedema in the opposite eye has been 
described as Foster Kennedy’s syndrome. These symptoms will be further 
considered in connection with the syndrome of the anterior cranial fossa. 

As the tumour expands it is likely to encroach upon the projection pathway 
from the motor cortex with a resulting crossed hemiparesis, and when left- 
sided it is commonly associated with a predominantly executive disturbance 
of speech. Tumours in the medial portions of the frontal lobes may come to 
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-involve the corpus callosum and frequently spread through this structa:, 
to the opposite hemisphere. In such cases the patient becomes completely 
apathetic, silent and immobile, lying with open eyes, but displaying ni 
initiative of any kind. 


SYNDROMES OP THE CENTRAL REGION (REGION OF THE 
“ MOTOR CORTEX ”) 

Hemiplegia is the characteristic symptom of a paralytic lesion in this 
portion of the hemisphere, and the Jacksonian fit that of an irritative lesion. 

The Jacksonian, or focal, fit most commonly originates in the face, thumb, 
or big toe, and thence spreads with varying rapidity until much or all of the 
corresponding side of the body is affected. It may then become generalised. 
Consciousness is commonly preserved in attacks which remain unilateral. 
Such a fit may be accompanied by conjugate deviation of the head and eyes 
away from the side of the lesion and may be followed by a transient hemi- 
paresis, or in the case of a tumour by a progressive and permanent hemiplegia. 
The hemiparesis resulting from a destructive lesion near the surface trill 
affect face, arm or leg predominantly according to the site of the lesion. 
The more deeply this extends into the underlying white matter, the more 
will the weakness affect the whole half body, since the pyramidal fibres con- 
verge from the cortex towards the capsule. Disturbances of cortical sensi- 
bility corresponding in distribution to the motor defect are not infrequent 
and result from simultaneous involvement of the neighbouring post-central 
convolution. 


PARIETAL LOBES 


Irritative lesions in this area may give rise to focal fits heralded by sub- 
jective sensory disturbances on the opposite side. These are usually described 
as consisting of numbness, tingling, or pins and needles, and may spread in 
an orderly manner to other parts of the affected side of the body in the same 
way as the muscular spasm in discharging lesions of the motor cortex. De- 
structive lesions in this neighbourhood may be marked by a characteristic 
series of sensory disturbances. These include defective localisation of tactile 
stimuli, defective appreciation of two simultaneous contacts (Weber’s compass 
test), defective appreciation of three dimensional space {i.e. size and form). 
There is, in addition, defective power of differentiating minor differences 
in intensity of painful or thermal stimuli, and a ready fatigue of sensory 
functions. The simple recognition of such stimuli may be relatively intact. 
It will be seen that the defects in spatial discrimination which result from 
these modes of sensory loss lead to that inability to recognise and identify 
objects held in the hand, or to describe their size, shape or texture which « 
known as astereognosis. The appreciation of movement and of position is 
apt to be faulty, and some ataxy commonly results. Trophic changes, par- 
ticularly decrease in size of the muscles, may be seen in the periphery of the 
limbs and lesions in this neighbourhood may be responsible for the arrest o 
growth which is seen in cases of infantile hemiplegia. 
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OCCIPITAL LOBES ' 

Lesions of the cuneus and region of the calcarine fissure on the mesial 
aspect of the occipital lobe result in hemianopia of the opposite field, but 
central vision escapes. Gordon Holmes has found that if the lesion is limited 
above the calcarine fissure a quadrantic hemianopia of the lower field results, 
and if the lesion is below the calcarine fissure the quadrantic defect resulting 
is of the upper field. Since central vision is represented at the posterior pole 
of the hemisphere, a lesion of the posterior pole causes central homonymous 
hemianopic scotomata, vision in the periphery of the field remaining intact. 
Consequently a bilateral lesion of both posterior poles will result in bilateral 
central scotomata, and a bilateral lesion of the calcarine region will produce 
blindness of both peripheral fields, central vision remaining intact. If the 
lesion extends deeply mto the occipital lobe so as completely to sever the 
optic radiation to the occipital cortex, complete hemianopia, affecting both 
the peripheral and central parts of the visual fields will result. The hemi- 
anopias resulting from a lesion of the occipital lobes have been distinguished 
from those due to lesions of the optic tracts by the fact that in the former the 
pupils react to light thrown on to the blind part of the field (Wernicke’s 
hemianopic pupil phenomenon). To be of practical value this test needs to 
be made with a very narrow pencil of parallel rays to avoid the effects of 
dispersal of light within the eye. 

On the outer surface of the occipital lobe, a lesion on the left side may 
sever the connections between the visual centres and the speech centres, 
and so produce word blindness. Bilateral lesions in this region may be 
associated with visual disorientation. 

Jacksonian attacks are often of great value in the localisation of occipital 
lobe lesions. When the lesion is situated posteriorly these take the form of 
undifferentiated visual hallucinations such as flashes of light or coloured 
figures. When the lesion is situated more anteriorly at the junction of the 
occipital and temporal lobes the visual hallucinations may take the more 
elaborate form of visions of people, animals or places. In either case the 
hallucinations may be accompanied or followed by a transient hemianopia. 


TEMPORAL LOBES 

The considerable portion of the cortex comprised by the temporal lobes 
includes the cortical representation of the functions of smell, taste and hearing 
and on the left side, in normal right-handed persons, that of speech. 

The uncinate and hippocampal regions of these lobes are the cortical seats 
for taste and smell, and the localising symptoms which are rarely absent when 
lesions in these regions exist are Jacksonian attacks taking the form of hallu- 
cinations of taste and smell, nearly always of an unpleasant character. The 
hallucination is often accompanied or immediately followed by a “ dreamy 
state ” in which the patient may experience a feeling of strangeness or of 
intense familiarity or a panoramic recall of events of his past life. This state 
of altered consciousness may be accompanied by smacking of the lips, or 
champing of the jaw. The senses of taste and smell are not lost from a 
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unilateral lesion of this region since they are bilaterally represented in the 
cerebral hemispheres. 

The outer surfaces of the temporal lobes are concerned with hearing. 
Lesions here may result in fits which are heralded by crude auditory hallu- 
cinations, but owing to the complete semi-decussation of the auditory path 
unilateral lesions never produce detectable deafness. Bilateral lesions mav, 
however, produce cortical deafness. 

In right-handed subjects lesions of the left temporal lobe commonlv 
give rise to serious disorders of speech function. With lesions situated far 
forward towards the insula the disturbance is predominantly one of spoken 
speech. With those situated in the posterior portion of the lobe the defect n 
predominantly one of the reception of speech. Deeply situated lesions 
of the temporal lobe commonly produce “ jargon aphasia.” Transitory 
disturbances of speech may occur in focal attacks originating from lesions 
in this area. 

On account of the wide excursion which the optic radiation makes into 
the deep part of the temporal lobe in its course from the thalamus to the 
cuneus, homonymous hemianopia, especially of the upper quadrants, is very 
common in deep-seated lesions of the temporal lobes. Such lesions may also 
produce a paresis for emotional movements of the opposite half of the face 
which is out of all proportion to the loss for voluntary movements. The 
occurrence of incontinence of sphincters of a mental type is occasionally seen. 


INTERNAL CAPSULE 

In this region, the chief motor tract is condensed into a small space, and 
is situated immediately in front of a narrowly localised sensory tract, while 
not much farther, posteriorly, the visual path emerges from the thalamus. 
Lesions of this region therefore produce severe and widely spread hemiplegia 
of the opposite side, often associated with hemiamesthesia and not infrequently 
with hemianopia of the opposite side. From the proximity of the thalamus 
and corpus striatum, there is often involvement of these structures in a 
capsular lesion, with appearance of the characteristic spontaneous involun- 
tary movements and sensory loss. 


THE REGION OP THE PALX CEREBRI 

Lesions of this region are likely to affect both hemispheres equally. 
Tumours opposite the paracentral lobules cause bilateral crural monoplegia 
with disturbances of cortical sensibility in the feet if the post-central area is 
involved. Focal fits starting in one foot may occur. ' Disturbances of sphincter 
control are occasionally seen. Tumours arising from the posterior region of 
the falx may result in bilateral hemianopia. Thrombosis of the superior 
longitudinal sinus may produce widespread bilateral softening of the hemi- 
spheres, with double hemiplegia in which the face and hands are usually 
spared. 
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BASAL GANGLIA 

OPTIC THALAMUS 

A very characteristic clinical picture results from destruction by throm- 
bosis of this structure which is termed the “ thalamic syndrome ” of Dejerine 
and Roussy ; there is hemiparesis with spontaneous involuntary movements 
of the opposite side, which may be of the nature of tremor, intention tremor, 
choreic, athetotic, dancing or irregular movements. Most post-hemiplegic 
involuntary movements are due to a lesion of the thalamus. In addition, 
there is hemiancesthesia, often with a characteristic hyper-sensitivity to 
painful, thermal or other stimuli, such as tickling, rubbing, etc., which may 
produce agonising distress. Sometimes spontaneous, constant and unreliev- 
able pain occurs nn the opposite side. Emotional movement of the opposite 
face may be impaired much more than is volitional movement. The thalamic 
syndrome is not invariably, or even commonly, seen when the lesion is a 
tumour. In this case, as Smyth and Stern have pointed out, the symptom- 
complex varies according to whether the growth primarily arises in the 
thalamus or invades it from its lateral aspect. In the former case it arises in 
the subependymal glia and spreads laterally. Such tumours are characterised 
by early mental deterioration, with conjugate ocular palsies. Sensory changes 
are absent or only terminal in appearance. In the case of tumours secondarily 
invading the thalamus from its lateral side, sensory changes of the order 
described under the “ thalamic syndrome ” of Dejerine and Roussy, Head 
and Holmes, are seen. 


CORPUS STRIATUM 

Little is known with certainty of the symptomatology of focal lesions of the 
large masses of grey matter which form this structure. The syndrome of 
Parkinsonism is associated with degenerative changes in the globus pallidus 
of both lenticular nuclei, but such changes are not confined to those organs 
but involve other areas of the cerebral hemisphere as well. The same is true 
of chorea and athetosis in which degenerative changes are conspicuous in the 
caudate nuclei. However a local lesion, usually vascular, in a neighbouring 
mass of grey matter, the corpus subthalamicum, or corpus Luysii, is followed 
by very violent unilateral choreiform movements on the opposite side of the 
body, the so-called apoplectic chorea. 


THIRD VENTRICLE AND HYPOTHALAMUS 

Lesions occupying this cavity, which are usually neoplastic, may produce 
symptoms of localising value in addition to those resulting from obstruction 
of the cerebro-spinal fluid circulation (hydrocephalus). The most important 
of these are hypersomnia, diabetes insipidus, obesity and alteration in primary 
and secondary sexual functions of a more variable character than those which 
occur in lesions of the pituitary body. Where the posterior end of the 
ventricle is affected there may be disturbance of the pupillary light-reflex. 
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BRAIN-STEM 

THE MID-BRAIN 

This portion of the brain-stem consists of a small dorsal area, the quadri- 
geminal plate or tectum and a largo ventral area, the cerebral peduncles ot 
crura cerebri. 

At the level of the corpora quadrigemina the oculo-motor nuclei lie on 
either side of the aqueduct of Sylvius, and lower down on either side of the 
middle line, in the floor of the upper part of the fourth ventricle. Lesions of 
this region cause nuclear ophthalmoplegia — that is, paralysis of both eye3 in 
terms of the conjugate movements upwards, downwards, or laterally. From 
above downwards, lesions of this column of oculo-motor nuclei will produce 
reflex iridoplegia, loss of convergence, paralysis of upward, downward and 
lateral movements respectively. 

Immediately ventral to the third nerve nucleus and decussating below it, 
lie the superior cerebellar peduncles passing to the red nuclei. Involvement 
of these structures causes ataxy of the limbs and trunk. 

A lesion of the tectal region of the mid-brain produces a characteristic 
syndrome of nuclear ophthalmoplegia with bilateral ataxy, wihch is termed 
Nothnagel’s syndrome. 

In the ventral portion of this region of the brain-stem are the crura cerebri 
with the third nerve perforating each crus to emerge on its iimer Bide, and the 
optic tract running round the crus as it passes back from the optic chiasmi 
to the lateral geniculate body. A lesion of one crus will cause hemiplegia of the 
opposite side, and paralysis of the third nerve on the same side. This patho- 
gnomonic localising combination is known as Weber’s syndrome. 

• Situated a little more dorsally, a lesion of the crus will produce ophthalmo- 
plegia of one eye with tremor and inco-ordination of the opposite limbs. 
This is known as Benedikt’s syndrome. 

Extension of a lesion outwards from the crus may cause tract hemianopia, 
in which the half fields are completely involved and the light reflex lost 
from the blind fields. Interference with the fillet may_cause hemianesthesia 
on the opposite side. 


PONS AND MEDULLA 

In these regions the motor and sensory tracts, the middle and inferior 
cerebellar peduncles, the cranial nerve nuclei, and the outgoing cranial _ 
nerves are closely packed together, and the signs resulting from destruction 
of these will be various combinations of spastic paralysis, ataxy and sensory 
loss in the body and limbs — from interference with the long conducting tracts 
— together with nuclear and peripheral nerve palsies and anaesthesia in the 
distribution of the cranial nerves. 

If the lesion is unilateral the body and the structures innervated by the 
cranial nerves will be affected on opposite sides, causing the “ crossed 
paralyses ” or “ alternate paralyses ” characteristic of lesions of the brain- 
stem. Of these, facial palsy of lower motor neurone type with contralateral 
hemiplegia is the most frequently encountered, trigeminal palsy and anzesthesia 
and vagoglossopharyngeal palsy with contralateral hemiplegia being k* 3 
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common. Lesions of the brain-stem below the oculo-motor nuclei cause small 
pupils (pontine myosis) by cutting off those nuclei from the spinal cord, whence 
the tonic dilators of the pupils — the cervical sympathetic system — emerge. 
Lesions in the upper part of the pons commonly lead to loss of conjugate 
lateral movement of the eyes. If the connections of the vestibular nerve are 
involved intense vertigo may result together with nystagmus at rest and on 
movement of the eyes. Glycosuria may be met with in lesions in the neigh- 
bourhood of the fourth ventricle and the respiratory centre may be involved. 

The common lesion involving the medulla is softening of the lateral portion 
from thrombosis of the posterior inferior cerebellar artery or its branches, the 
so-called cerebellar apoplexy. Owing to the smallness of the brain-stem, lesions 
of an inflammatory or neoplastic character commonly involve both sides of 
the structure and bilateral symptoms result. 


CEREBELLUM 

When lesions of this structure develop suddenly they are apt to produce 
more striking disturbances of function than when they develop gradually, 
a point which it is important to remember when the presence of an abscess 
or a tumour within the cerebellum is suspected. These disturbances are all 
in the realm of voluntary movement and the several different components of 
cerebellar ataxy are to be regarded not so much as special disorders of different 
cerebellar functions, but as expressions of a single disorder, which owe their 
varying appearance to the varying nature of the clinical tests employed. 

Hypotonia . — This is particularly marked in acute lesions, but can also be 
detected in those of slow evolution. It shows itself by marked flaccidity 
and extensibility of the limb muscles which permit of undue mobility of the 
joints and leads to a modification of the normal posture of the limbs and, 
when marked, to the “ pendular ” form of knee jerk. The hypotonia is 
largely responsible for the symptom of dysmetria. If the patient is asked to 
extend the arm and pick up some object, such as a glass, or to touch a fixed 
point, the limb is shot forward with undue force and may overshoot the mark. 
Similarly the hypotonia may give rise to the rebound phenomenon. If the 
arms be horizontally extended by the patient, and the observer smartly 
strikes them downwards by a blow on the hand, the arm on the normal side 
is quickly brought to rest in its original position with the minimum of recoil. 
On the side of the lesion, however, the hand and arm “ bounce ” freely and 
may oscillate two or three times before being brought to rest. 

DysdiadochoMnesis . — This name has been used to describe the slowness, 
clumsiness and irregularity with which alternating movements (e.g. pronation- 
supination of the forearm) are carried out although the simple movement 
can be normally performed. In carrying out this test it is common to see 
adventitious 'movements in the proximal segments of the limb from disturb- 
ance of the normal co-ordinated contraction of the adjuvant muscles. To 
correct this ‘disturbance the patient tends to break up complex movements 
into their several components, which are carried out successively instead of 
simultaneously — the so-called “ movement by numbers.” 

Tremor . — This is not a resting tremor, but an unsteadiness which develops 
during movement^ and in purposive movements tends to increase in range 
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and severity as the climax of the movement is reached. It is thus essential]- 
an “ intention ” tremor. 

Similarly if the arms are out-stretched, they may show a tendency to 
droop, which is corrected by a series of jerks which thus gives the form of a 
tremor. 

Again in standing there may be irregular oscillations of the trunk and 
head — the so-called “ titubation.” 

Gail . — In bilateral lesions the gait has a reeling, staggering character and 
in unilateral lesions there is a tendency to sway and deviate towards the 
side of the lesion. The disorder may vary in severity from a slight unsteadi- 
ness to a complete inability to walk or stand unaided. There is a tendency to 
walk with the legs abnormally separated to lessen the tendency to over- 
balance and the feet are brought down irregularly with a stamp. 

Speech . — The articulatory musculature shares the inco-ordinatioa of the 
other voluntary muscles with a resulting characteristic dysarthria. The 
defect is known as “ scanning ” or “ staccato ” speech. It consists of slowness 
of articulation, and a tendency to say each syllable of a word as though it 
were a separate word. The rhythm of speech becomes irregular, some syllables 
being slurred over, others being enunciated with almost explosive violence. 

Nystagmus . — Nystagmus is particularly frequent in those lesions of the 
cerebellum which involve its connections with the brain-stem and the neigh- 
bouring vestibular nuclei. In unilateral lesions there is coarse nystagmus 
on deviating the eyes to the side of the lesion with a finer and more rapid 
movement on deviation away from the side of the lesion. In bilateral lesions 
the nystagmus may be symmetrical and if the lesion is confined to the super- 
ficial areas of the cerebellar hemispheres nystagmus may be entirely absent. 
Rarely — usually after acute lesions such as gunshot wounds or operative 
interference — the phenomenon of “ skew-deviation ” may appear temporarily; 
the eye on the side of the lesion being displaced downwards and inwards, the 
opposite eye upwards and outwards. A slight degree of skew deviation on 
lateral deviation of the eyes may be seen in deeply seated tumours of the 
cerebellum. 

The cerebellum forms part of the non-sensory afferent nervous system 
and is concerned with the co-ordination of voluntary movement. It is not 
a sensory organ and there is no disturbance of any form of sensibility in 
cerebellar lesions (Holmes). 


THE ANTERIOR FOSSA OF THE SKULL 

The lesion most commonly found in this situation is a menigioma ansing 
from the dural covering of the cribriform plate and growing upwards into the 
olfactory groove. The earliest sign is anosmia from pressure on the olfactory 
bulb and tract, unilateral at first and later often bilateral. Unilateral lo« 
of vision associated with primary optic atrophy may later be associated 
with papilloedema in the opposite eye as an expression of the general rise of 
intracranial tension. Such a tumour gradually displaces the overlying 
frontal lobe and may then give rise to mental deterioration and fits, but only 
in cases of exceptional size is a crossed hemiparesis observed. 

Aneurysm of the anterior cerebral or anterior communicating arteries ma) 
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give rise to similar early symptoms, but owing to its limited size papillcedema 
and the remote pressure effects are not seen. 

THE MIDDLE FOSSA OF THE SKULL 

A rich variety of lesions mayarisein or invade this fossa, and the syndromes 
vary according to the situation of the lesion. 

The lesions in the mid-line include pituitary adenomata, tumours of the 
pituitary stalk, and meningioma of the sellar diaphragm (parasellar and 
suprasellar tumours). In the lateral parts of the fossa, passing from mesial 
to lateral, we have to consider lesions in the cavity or walls of the cavernous 
sinus, and tumours arising from the sphenoidal ridge in its middle and outer 
parts. Finally, reference must be made to growths invading the base of the 
skull and either occluding its foramina and producing cranial nerve palsies, 
or actually invading the cranial cavity. Secondary deposits of carcinoma 
and epitheliomata of the nasopharynx are the common lesions of the last- 
named group. 

REGION OP THE OPTIC CHIASMA AND THE PITUITARY BODY 

The most common lesion in this region is tumour of the pituitary, usually 
an adenoma. The earliest symptoms of such a tumour are of an endocrine 
disturbance and vary according to the nature of the tumour. If this is com- 
posed of eosinophil cells acromegaly or gigantism will result, whereas if the 
adenoma is composed of indifferent (chromophobe) cells the endocrine dis- 
turbance will take the form of hypo-pituitarism of which Frohlich’s dystrophia 
adiposo-genitalis is the common and Lorain’s infantilism the rarer type. 
Basophil adenomata although producing a characteristic group of endocrine 
symptoms, commonly described as Cushing’s syndrome (see p. 503), do not 
attain a Bize sufficient to produce symptoms of a space-occupying lesion. 

When a pituitary tumour of whatever kind extends outside the cavity of 
the sella turcica it causes distortion of the optic chiasma and produces one 
of a variety of visual disturbances. The commonest of these is a bitemporal 
hemianopia, often starting as bitemporal paracentral scotomata which gradu- 
ally increase in size till the entire temporal fields are lost. This results from 
the stretching of the decussating fibres of the chiasma derived from the nasal 
halves of each retina. In other cases, if the extension of the tumour is forward, 
uniocular scotoma, hemianopia or blindness may result, while if the extension 
is backward homonymous hemianopia may result from involvement of the 
optic tract. It cannot be too strongly emphasised that the form of the visual 
field defect in pituitary tumours is determined by the position of the local 
pressure upon the visual pathway and that while a bitemporal hemianopia 
is the most usual and characteristic defect the others which have been men- 
tioned are frequently seen. Primary optic atrophy in the affected eyes is the 
rule in pituitary tumours, and papillcedema is not seen unless, as rarely 
happens, the tumour has attained such a size as to obstruct the third ventricle. 

Meningeal tumours arising from the sellar diaphragm, and aneurysms 
extending backwards from the anterior communicating artery and cystic 
arachnoiditis may produce identical pressure symptoms, but without the 
endocrine disorders of pituitary tumours. 
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Cysts derived from vestiges of Rathke’s pouch give rise to endocrine and 
local pressure symptoms comparable to those of primary intra-sellar tumour; 
but in addition give rise to papillcedema and internal hydrocephalus froia 
obstruction of the third ventricle (see also p. 1547). 


SYNDROMES OF THE CAVERNOUS SINUS 

The commonest acute lesion of this cavity is thrombosis, usually septic. 
Of the slowly developing lesions saccular aneurysm of the carotid artery is 
the most frequent, though the cavity may be encroached upon by tumour; 
originating from the mesial end of the sphenoidal ridge. Symptoms consist of 
paresis of the third, fourth and sixth cranial nerves often leading to complete 
ophthalmoplegia, anaesthesia in the distribution of the ophthalmic division of 
the trigeminus and proptosis of the corresponding eye with oedema of the 
orbital tissues and conjunctiva from congestion of the ophthalmic veins. 
In rapidly developing lesions unilateral papillcedema may occur, but in those 
of slow development unilateral optic atrophy from pressure on the neigh* 
b curing optic nerve is more often seen. 

SYNDROMES OF THE SPHENOIDAL RIDGE 

The dural sinus, which runs along the sphenoidal ridge (sinus spheno- 
parietalis), is one of the sites of election of the development of meningiomata. 
From the point of view of localising diagnosis this ridge may be divided into 
three parts, the inner (or clinoidal), the middle and outer. 

A meningioma arising from the inner part gives rise in its early stages to a 
syndrome similar to that of a lesion of the cavernous sinus. Later symptoms 
referable to pressure on the temporo-sphenoidal lobe may occur (uncinate fits, 
personality changes and crossed hemiparesis). Papillcedema may result from 
general increase of intracranial pressure. 

A meningioma of the middle part of the ridge may remain for long without 
clear localising origins, and radiography and ventriculography may be neces- 
sary to establish its position. 

At the outer end of the ridge a meningioma may produce as its localising 
syndrome unilateral exopthalmos without squint, some fullness of the tem- 
poral fossa with local tenderness on pressure, speech disturbances if the lesion 
is left sided together with the general symptoms and signs of raised intra- 
cranial tension. 


SYNDROMES OF THE BASE OF THE SKULL 

The characteristic signs of such lesions are palsies of the cranial nerves, 
often in groups anatomically close to one another, without any evidence oi 
intracerebral damage or rise in intracranial tension. The common cause 13 
malignant growth, either secondary deposits from remote carcinomata, the 
lung and breast being the most important, or direct invasion from the naso- 
pharynx. 
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THE POSTERIOR FOSSA OF THE SKULL 

Lateral recess . — The angle formed by the posterior surface of the petrous 
temporal bone and the tentorium (cerebello-pontine angle) is a common 
situation for neurofibromata which grow usually from the eighth nerve, but 
occasionally from the fifth and seventh. Rarely a meningioma may occupy 
the same position. Such a tumour presses into the lateral lobe of the cere- 
bellum and the side of the pons. A highly characteristic clinical picture 
results, consisting of slowly progressive nerve deafness and tinnitus, some 
facial weakness, usually accompanied by peripheral facial spasm, impairment 
of sensibility in the area of the fifth nerve and signs of ipsilateral cerebellar 
involvement. Such tumours are of slow growth, and headaches and papill- 
oedema are often absent or occur late in the clinical picture. 


APHASIA AND OTHER DEFECTS OF SPEECH 

Speech is the most highly developed and recently evolved function of the 
human being which is capable of direct analysis. Of all man’s endowments 
it is the one which marks him off most clearly from his closest neighbours in 
the animal world. While in its final expression speech consists of sensori- 
motor activities of many mechanisms, each simple in comparison with the 
whole, its roots strike deeply into the texture of the mind and it constitutes 
the symbolic currency of thought itself ; indeed it is doubtful if without 
speech in this wider sense any but the simplest thoughts are possible. So 
it is that we find that profound disturbances of speech function are invariably 
accompanied by disorder of the mind. 

Speech in its simplest form is a means of communication of thought 
between individuals by the production and perception of sounds, but unlike 
sight or hearing, it is an elastic function, capable of indefinite extension 
and elaboration both in the race and in the individual. We thus find an 
almost infinite variation between the simple language of a primitive people 
and the highly elaborate language of a oivilised race ; between the 
speech of an uneducated peasant, for whose simple needs a few hundred 
words suffice, and that of a master of prose who may use thousands of words 
to express shades of meaning far beyond the scope of an uncultured person ; 
between the speech of a ohild and that of the same individual grown to 
maturity. The growth of speech proceeds pari passu with the growth of the 
mind which employs it for its needs. Furthermore, upon the foundation of 
the initial symbolic expression of thought in spoken language has been erected 
in all but primitive races, the further edifice of written speeoh in which visual 
symbols replace those of sound. The evolution of speech in the different 
races of mankind is the province of the science of philology, but its growth in 
the individual in health and its dissolution in disease make up one of the 
most fascinating and complex chapters of medicine. As would be expected in 
a function of such complexity the disorders of speech are many and varied. 
At one end of the scale are disturbances purely psychological in their origin 
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such as hysterical mutism ; at the other are those due to the defects of the 
executive structures such as the tongue and larynx, and the neuro-muscular 
mechanisms ■which control them. To disturbances of this order the term 
dysarthria is applied. Between these extremes lie a group of speech disorders 
which depend upon physical disturbance of the portions of the cerebrum 
which form the anatomical substratum of the speech function and to these 
the terms aphasia or dysphasia are applied. It is with this order of speech 
disturbance that we are first concerned. 


APHASIA 

general considerations. — Few subjects have suffered more from 
attempts at over simplification than the study of aphasia. Many attempts 
have been made by the creation of hypothetical “ centres ” connected with 
one another by supposedly well-defined tracts, to explain the manifold and 
often apparently conflicting facts which may be observed in an aphasic 
patient. Such diagrammatic analyses have been based upon individual 
cases of aphasia in which particular aspects of speech function have been 
predominately affected and in which post-mortem examination has revealed 
damage to a circumscribed area of the brain. Thus, Broca’s centre in the 
cortex of the posterior part of the left third prefrontal convolution was the 
motor centre for spoken speech, while Exner’s centre in a similar position in 
the second left prefrontal convolution was the motor centre for written 
language. The “ auditory word centre ” in which auditory memories of 
words were stored was in the cortex of the first and second temporal gyii, 
while the “ visual word centre ” in which visual memories for words were 
impressed was in the cortex of the angular gyrus. These various centres were 
connected together by to-and-fro pathways which could be separately 
affected by a lesion. But the attempts to explain the multitudinous and varied 
phenomena which occur in lesions of the speech centre by assuming damage 
to one or other of these hypothetical “ word centres ” or to their connecting 
paths proved highly unsatisfactory. The case generally refused to correspond 
with the theories clinically, and practically never corresponded pathologically. 
Indeed the validity of such clinico-pathological correlations was usually 
undermined by the fact that the majority of cases of aphasia result from 
vascular lesions in which multiple areas of disease are present or from tumours 
of wide extent. 

Clinical observation shows that as the function of speech in health evolves 
as a ichole from more simple to more complex by a process of gradual elabora- 
tion, so in disease it undergoes dissolution as a whole from more complex to 
more simple. The more critically cases of so-called “ pure motor aphasia," 
“ pure word blindness ” or “ pure word deafness ” are examined the more 
clear it becomes that, while one particular aspect of speech is particularly 
affected, the level of speech function as a whole is lowered. Furthermore, 
in a given case of aphasia the defect of function is not constant, but may vary 
widely with the activity of the brain as a whole in response to such factors 
as fatigue, attention, anxiety and the general level of health of the whole 
individual. 
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These considerations must constantly be borne in mind in the examination 
of aphasia patients and in our attempts to generalise from such individual 
observations and to obtain a clear understanding of aphasia as a whole. 

anatomical CONSIDERATIONS. — The function of speech seems to be 
concerned with the left hemisphere of the brain alone in right-handed persons, 
and this is explained by the major potential of the left hemisphere for re- 
ceptivity and education associated with the major use of the right hand 
through the countless ages of humanity. True left-handedness is usually 
associated with a transfer of the speech function to the right hemisphere, 
but there are exceptions to this rule. The possibilities of transfer of the speech 
function from the left to the right hemisphere is great during childhood, to 
the extent that no lesion of the speech region of the left hemisphere, howevei 
extensive, causes lasting loss of speech in a child under the age of 6 years, 
provided that sufficient intelligence remains. After this age the possibility 
of such compensation by the right hemisphere from lesions in the left hemi- 
sphere seems gradually to diminish and to occur but little after adult life is 
reached, but even in adult life remarkable exceptions to this rule are seen. 
Within the left hemisphere speech function has as its anatomical substratum 
a region of the cerebral convolutions having its centre a little behind the 
middle of the first and second temporal convolutions. It is limited above by 
the posterior limits of the Sylvian fissure, occupies probably the tip and the 
whole external convexity of the left temporal lobe, and spreads backwards 
into the supramarginal and angular gyri, while it extends forward over all 
the convolutions of the insula and to the posterior ends of the second and 
third left frontal gyri. 

This “ speech region of the brain ” comprises not only the cortex but also 
the subcortical white matter which carries the paths of communication 
between the speech region and other portions of the brain. Posteriorly it 
receives an important white tract from the visual region of the cortex. An 
interruption of this tract results in the condition known as “pure word 
blindness,” in which the most conspicuous feature is an inability to appreciate 
written speech. Upon its deep aspect the speech region of the convolutions 
receives the temporal projection of fibres conveying auditory impressions, 
and destruction of this system by a lesion undercutting the convolutions in 
the centre of the temporal lobe results in serious speech disturbance in which 
“ word deafness,” or inability to appreciate spoken language, is the most 
important component. In this same region another set of fibres impinges 
upon the speech area which convey the muscular sense impressions and other 
sensory impressions which are produced in the movements of articulation, 
and winch are the only guidance whioh the “ deaf mute ” has in the knowledge 
of correct execution of his articulation. A lesion deep in the temporal lobe 
may interrupt both the foregoing paths and so isolate the speech region from 
any appreciation of correct execution, with the result that spoken language 
becomes unshapen and degenerates into a voluble jargon or “ jargon aphasia ” 
which is invariably associated with serious mental deterioration and confusion. 

In the anterior half of the speech area a tract of white fibres gathers by 
degrees, and passing forward constitutes the bulk of the “ temporal isthmus ” 
which joins the temporal lappet of the insula to the region beneath the middle 
and inferior frontal convolutions from whence it is connected with the pyra- 
midal path of the left side, and by way of the corpus callosum with the 
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pyramidal path of the right aide. This is the executive outgoing path for 
speech movements, and a complete lesion of this path will result in inability 
to exteriorise spoken or written speech with relatively little impairment of 
comprehension of speech — the so-called “ pure motor aphasia ” or “ pure 
agraphia.” Within the speech area of the brain thus limited, little or nothing 
is known of any localisation of function. It is generally held that there is a 
gradual passing over from receptive functions (appreciation of spoken and 
written language) in the posterior regions, to executive functions (exterior- 
isation of spoken and written language) in the anterior regions. 

In so far as the phenomena of “ word-blindness ” and “ word-deafness" 
as well as “ motor aphasia ” and “ agraphia ” result from lesions of the speech 
area, they seem to result from lesions of the tracts concerned rather than from 
damage to the cortex itself. Lesions confined to the cortex and sparing the 
subcortical white matter, unless they are extensive, do not give rise to per- 
manent disorder of speech. 

Physiological Considerations. — Within a short time after birth the 
child begins to recognise the nature and uses of some of the objects in the 
world around it, and to express its simple conscious processes by gestures, 
and it early appreciates the “ gesture language ” of those around it. The 
“ mimesis,” or gesture language, thus early impressed and expressed, remains 
throughout life the most stable, the least vulnerable, and the longest lasting 
of the methods of receiving and communicating ideas. Long before it is 
ablo to utter any articulate sound, the infant learns to connect certain 
sounds which it hears with certain objects and with certain events, and the 
memories of these auditory patterns first implanted serve by far the most 
important function in the processes and expressions of thought throughout 
life. Whereas we rely upon our visual memories for our remembrance and 
intelligence in general matters almost exclusively, yet as regards speech we 
rely upon auditory memories to a very large extent, and of course those 
who have never learned to read do so exclusively. The process of recall, 
both in silent thought and in speaking, is the revival of auditory patterns. 
We are, therefore, strong “ visuals ” as regards general memory, but strong 
“ auditives ” as regards speech memory, and the relative strength of the 
two functions varies somewhat in individuals, according to personal idiosyn- 
crasy and to education, and this individual variation is sometimes apparent 
in the phenomena of aphasia. From the original connection with hearing, 
the memories of speech patterns come to be located in that part of the brain 
associated with the auditory function — in and around the temporal lobe. 
Later, guided by the auditory memories, the child begins to express himself 
in articulate speech and he does so by the revival of auditory memories. 

All living motion is sensory-originated, sense-guided and sense-governed, 
and a motor process of itself has no proved conscious concomitant. Our 
consciousness is that of the sensations which accompany the movement, 
or which result from the movement. The knowledge of correct execution 
so gained fortifies and increases the functional stability of the speech area, 
and is of immense importance in the speech function. If it be absent owing 
to a lesion isolating the speech area on the inco ming side, speech degenerates 
into a jargon and soon becomes impossible, just as in tabes the walking 
becomes irregular from loss of the muscular sense conveyed in the posterior 
columns, and ultimately standing becomes impossible. 
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When at a considerably later age the child learns to read and to write, 
certain visual patterns (letters, words, sentences) become connected with 
certain objects and ideas, and become linked on to the already well-estab- 
lished auditory memories of speech. The meaning of the visual symbols 
is learned by the child from the meaning of the word or pattern spoken, 
which he already knows well, and the already developed auditory speech 
function serves as the instructor of the visual speech function, and through- 
out life remains the more potent, more dominant and less vulnerable function 
of the two. 

Later still, in learning to write, the child relies upon his visual memories, 
and as his knowledge of correct execution in writing is largely visual and 
only in minor degree common sensory from the movements of the hand in 
writing, it follows that the function of exteriorising speech by writing becomes 
intimately connected with and a part of the visual speech function, and is 
usually depressed or lost with the visual speech function as the result of 
disease. It will thus be seen that there are not separate regions of the speech 
area in which the auditory memories of language and the execution of spoken 
speech on the one hand, and the visual memories of language and the execu- 
tion of written language on the other hand, are represented, but that there 
are four functions intimately coupled in pairs, which have their seat in the 
same anatomical substratum. As has already been pointed out it is a general 
principle that when the speech area is damaged the speech function becomes 
depressed as a whole, with the result that function is lost in order of its depth 
of impression. 

pathological considerations. — By far the most common cause of 
aphasia, in all its degrees and varieties, is vascular disease. Thrombosis 
accounts for the majority of these and embolism and haemorrhage for the. 
minority. Trauma to the speech areas of the left hemisphere may cause a 
wide range of aphasic disturbances. Cerebral tumour is the usual lesion 
causing aphasia of gradual onset, and is perhaps the only known cause of 
“ jargon aphasia ” for it is the only lesion which can undercut and, therefore, 
isolate the temporal convolutions without otherwise interfering with their 
function. 

Left-sided temporal lobe abscesses constantly cause aphasia as one of their 
early symptoms. 

Symptoms. — Small lesions of the convolutions seem to produce np 
defects at all, and this is perhaps true of all the regions of the cortex of the 
brain. There can be, therefore, no narrow localisation of cortical function, 
and there must be capacity for compensation for such small lesions in the 
surrounding undamaged cortex. With larger lesions of the cortex, and in 
proportion to their extent, mutilation of the patterns of speech, slowness of 
utterance, inability to find the words (inability to recall), especially nominals, 
and above all isolated nominals, and finally confusion of speech intelligence 
occur, in that order. 

In the mutilated speech of the aphasic may be sometimes noticed 
stammering. This condition is at once distinguishable from true jargon 
aphasia, since the former is slow and halting whereas the latter is facile and 
voluble. Misplacement of words and the use of wrong words are common' 
and are called “ paraphasia.” A tendency to repeat a word once pronounced 
is sometimes present and is designated perseveration of speech, The same 
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faults occur also in writing, as faulty spelling, misplacement of letters and 
words, wrong words. Mucli defect of general intelligence always accompanies 
severe damage to the speech area, and this will be readily understood from 
the very large role which speech patterns play in the working of thought. 
Difficulty in the recall of words and speech patterns, which has been termed 
“ verbal amnesia ” or “ nominal deficiency,” is a characteristic feature 
of lesion of the speech area. This difficulty is greater with spontaneous 
revival than with recall, which is brought about by direct sensory stimula- 
tion. For example, an aphasic person who is unable spontaneously to 
utter a word, may repeat the word at once when it is spoken to him, when 
he sees it in writing, or when the corresponding object is shown to him. It 
is important in this connection to bear in mind that we do not speak in the 
letters of the alphabet, nor in the words of our dictionary, but in a running 
pattern of sound. The pattern or context provides the meaning, while the 
individual words are negligible and have no meaning. The power of the 
pattern in aiding revival is very great both from sequence rhythm and musical 
quality. As examples, an aphasic who has no utterance spontaneously is 
told to count with his interlocutor. The interlocutor begins counting, the 
aphasic joins in. The interlocutor then stops, but the aphasic continues 
counting, carried by the sequence rhythm. 

The confusional defects of speech function are met with in extensive 
damage to the speech area, and are usual as immediate and transient pheno- 
mena in all suddenly occurring lesions of the speech area. There is general 
mental dullness, with varying degrees, usually severe, of depression of speech 
function, and much confusion, both on the acceptive and expressive sides, 
when any of these functions remain, and the results of the examination of 
the speech faculty are apt to vary very much from moment to moment, 
for attention is very difficult to hold and the patient is easily fatigued and 
bored. Severe degrees of this form of defect may be associated with in- 
ability to recognise objects — “ object-blindness,” and with loss of ability 
to convey ideas by gesture — “ amimia.” 

Prognosis. — In attempting to estimate the degree of recovery which is 
likely to occur in cases of aphasia, it is necessary first to bear in mind that 
sudden cerebral injury is apt at first, by the process which has here been 
described as functional depression or “ diaschisis,” to cause very wide loss 
of function, though the lesion may not be very extensive. A total aphasia, 
for example, is often the immediate result of a lesion of moderate size. Such 
phenomena last usually not longer than a week, and until they have passed off 
it is impossible to make a definite statement, either as to the extent of the 
lesion or the likely degree of recovery. Speech may be regained by two 
entirely separate processes — either by recovery of function in partly damaged 
and functionally depressed areas, or by compensatory activity in the potential 
speech area of the undamaged hemisphere. The possible recovery of function 
will depend upon the nature of the lesion and upon its extent. It will be 
greater when a lesion may be judged to be one of pressure rather than of 
actual destruction, if such pressure be removable, as in subdural haemorrhage, 
abscess and gumma, and least when widely spread arterial disease and 
a failing heart suggest that the lesion is a thrombosis, or when an irre- 
movable tumour is present. The greater the extent of the lesion if it he 
presumably from vascular occlusion, as judged by the associated signs, 
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paralysis, anaesthesia and hemianopia, the less is the chance for functional 
restitution, as there is then little hope of any useful restoration of the circula- 
tion through collateral vessels. In children under the age of sis years, 
unilateral lesions produce no permanent speech defects, provided sufficient 
intelligence remains, but even to this rule some important striking excep- 
tions have been recorded. When adult life is reached, transference seems 
to occur but little, yet in a few recorded instances destruction of the posterior 
half of the speech area has been followed by an almost complete restoration 
of speech function. 

Treatment. — A careful and patient system of re-education in speech, 
such as is used in teaching mentally deficient children, is often of great 
value in ail forms of speech defect. From the amount of labour that the 
teacher has to expend for very little progress made, this treatment is not 
often given a fair trial. A fair degree of intelligence must be present, and 
care must be taken that the lessons are not prolonged to the production of 
the boredom, with accompanying inattention and confusion, which occurs 
so readily in aphasic patients. The utterance of a simple vowel Bound Bhonld 
first be taught, then that of the several vowel sounds, and afterwards that 
of consonants and their combinations, and the patient should be directed 
while learning to watch the movements of the lips, etc., of the teacher. 
The simultaneous presentation of an object with it3 spoken and written 
name is often helpful in stimulating the remains of Bpeech function into 
activity. An intelligent patient soon comes to recognise tmder such tuition 
that he has no paralysis of the articulatory mechanism. 

Testamentary Capacity. — No rule can be laid down as to the capacity 
of a person suffering from aphasic speech defects to exercise civil rights and 
to make a will, and each case must be judged upon its own merits. The 
first and all-important consideration is the degree of intelligence, and when 
tins is good it is essential for such capacity that there should be some mode 
of cognition and of expression left. In cases of uncomplicated executive 
aphasia either for spoken or written speech there is complete civil capacity, 
but when, as usually happens, the two conditions co-exist, though intelli- 
gence and the receptive side of speech may be but little impaired, yet the 
expressive side of speech is reduced to gesture, and extreme difficulty may 
be met in ascertaining the patient’s wishes. Auditory amnesia, and com- 
bined auditory and visual amnesia, and confusional defects, except in the 
slightest forms, interfere seriously with testamentary capacity and with 
capacity for exercising civil rights. In such cases there is great loss both 
on the acceptive and on the expressive sides of speech, with confusion of 
memory and impairment of intelligence. Most satisfactory results have, 
however, many times been brought about in apparently hopeless cases by 
careful, sympathetic and repeated procedures, in which the properties to 
be bequeathed and the likely legatees are assembled before the patient, thus 
allowing the testator to match the gift with the recipient. The proceedings 
should be conducted in the presence and under the direction of a physician 
thoroughly conversant with the subject of aphasia. All concerned should 
bear two points in mind, the one being that the wishes of the legator must be 
paramount, and the other that an obviously just will is most difficult to upset 
in a court of law. 

The Method of Examination. — This should be in accordance with some 



1560 


DISEASES OF TIJE NERVOUS SYSTEM 

definite scheme so drawn up as to test each function of the complex physio- 
logical process of speech. 

The following scheme is convenient : (1) Is the patient right- or left- 
handed, and, if the latter, did he write with the right hand \ (2) What was 
the state of education as regards reading, writing and foreign tongues i {3} 
Does he understand the nature and uses of objects, and can he understand 
pantomime and gesture, or express his wants thereby ? (4) Is he deaf ! 
If so, to what extent, and on one or both sides \ (5) Can he recognise 
ordinary sounds and noises ? (6) Can he comprehend language spoken \ If 
so, does he at once attempt to answer a question ? (7) Is spontaneous 
speech good ? If not, to what extent and in what manner is it impaired ) 
Does he make use of wrong words, recurring utterances, or jargon ? (8) Can lie 
repeat words uttered in his hearing ? (9) Is the sight good or bad, is there 
hemianopia, or papillcedema ? (10) Does he recognise written or printed 

speech and obey a written command % If not, does he recognise single words, 
letters, or numerals ? (11) Can he write spontaneously ? What mistakes 
occur in writing ? Is there paragraphia % Can he read his own writing 
some time after he has written it ? (12) Can he copy written words, or 
from print into writing 1 Can he write numerals or perform simple mathe- 
matical calculations ? (13) Can he read aloud ? (14) Can he name at 

sight words, letters, numerals and common objects ? (15) Can he write 

from dictation 1 (16) Can he match an object with its name, spoken or 

written, when a series of objects and names are simultaneously presented ! 
(17) Any other tests, emotional, rhythmical, or musical, which may raise the 
physiological level of the speech centres. (18) Any , other means of proving 
in what way he can receive and express ideas. 


DYSARTHRIA 

The conversion of mentally formulated speech symbols into spokeu 
language requires the correct use of several mechanisms, concerned respec- 
tively with the production of the voice by the passage of a stream of air 
through the aperture between the vocal cords and the articulation of words 
by movements of the lips, tongue, palate and jaws. To defects of speech 
dependant upon disorders of these executive processes the term dysarthria 
is applied. The neuro-muscular mechanisms responsible for these movements 
are built upon the same principles as those which control other highly co- 
ordinated voluntary movements, for example those of the hand. Impulses 
originating in the appropriate areas of the cerebral cortex are transmitted 
through the pyramidal tracts to the lower motor neurones (in the case of 
speech the various bulbax nuclei), and from these a further relay of impulses 
proceeds through the various peripheral nerves to the muscles concerned. 
As in other movements the co-ordination of these impulses is dependant 
upon the simultaneous reception of afferent impulses from the muscles and 
organs themselves and upon the activity of the cerebellum and other sub- 
cortical centres. We thus find that the varieties of dysarthria are strictly 
comparable with the disturbances of voluntary movement encountered in tba 
limbs, 

As we have seen, impulses from the executive areas of the speech coitus 
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ate transmitted to the lower centres through, both pyramidal tracts, and in 
consequence speech disturbances do not result from unilateral lesions of the 
pyramidal tract in the centrum ovale or brain-stem. If, however, both 
pyramidal tracts are damaged, as commonly occurs in diffuse vascular 
degeneration, double hemiplegia, degenerative lesions of the pyramidal 
system, diplegia, tumours of the brain-stem and in advanced cases of dis- 
seminated sclerosis, the characteristic disturbance known as spastic dysarthria 
results. Here the speech is slow, stiff and laboured. Words are squeezed 
out with great effort as if through a rigid mechanism and are poorly formed 
on account of the stiffness and paucity of movement of the lip3, tongue and 
palate. This condition is often referred to as “ pseudo-bulbar palsy." 

When the lower motor neurones subserving the speech mechanisms are 
bilaterally affected “flaccid or atrophic dysarthria ” results. The speech is 
slurred, indistinct and often slightly nasal. Labial and dental sounds are 
especially affected, but the laboured character of spastic dysarthria is absent. 
Atrophic dysarthria is met with in lesions of the medulla oblongata of all 
kinds, in progressive muscular atrophy and in multiple lesions of the bulbar 
nerves such as peripheral neuritis. Spastic and atrophic dysarthria are 
characteristically found in combination in those cases of motor neurone disease 
in which both pyramidal and lower motor neurones are undergoing decay. 
Primary weakness of the articulatory muscles may result in dysarthria. 
This is met with in myasthenia gravis where the muscles are subject to 
excessive fatiguability and in some cases of myopathy where there may be 
great weakness of the muscles of the lips and jaws. 

Ataxic Dysarthria is most characteristically heard in cerebellar disease 
especially when both sides of the organ, or its afferent and efferent pathways, 
are damaged as in Friedreich’s disease, disseminated sclerosis, cerebellar 
degeneration and extensive vascular or neoplastic lesions of the cerebellum 
and pons. In mild cases speech becomes slow, and deliberate with faultv 
spacing and accentuation of syllables, the so-called “ scanning " or “ staccato ” 
speech so common in disseminated sclerosis. When more severe, speech 
becomes “ explosive,” some syllables being slurred and almost inaudible, 
others being produced with a gush of uncontrolled sound. This coarse form 
of cerebellar dysarthria is most often met with in Friedreich’s disease and in 
acute vascular lesions of the cerebellum and brain-stem. Dysarthria resulting 
from loss of afferent impulses from the periphery is rare, but is occasionally 
met with in severe cases of peripheral neuritis and of tabes. Conditions 
associated with involuntary movements may result in severe speech disturb- 
ance. This variety of dysarthria is most commonly met with in cases of 
chorea and athetosis, but may occur in other varieties of striatal disease, or 
as a sequela of encephalitis lethargica. A very characteristic variety of 
dysarthria occurs in general paresis ; speech is slow and slurred and tremulous 
and there is a tendency to repeat or reverse the order of the syllables in poly- 
syllabic words. _A very similar disorder may be met with in cases of chronic 
alcoholism aud in some varieties of drug intoxication, especially barbiturate 
poisoning. 
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OTHER DEFECTS OF SPEECH 
St amm ering or Stuttering 

A spasmodic defect of articulation leading to a sudden check in the 
utterance of words or to a rapid repetition of the consonantal sounds in 
connection with which the difficulty arises. To the trouble of articulation 
are often added spasmodic movements of face and head or indeed of any part 
of the body. 

Except in the rarest instances this condition is not associated with anv 
structural change in the nervous system, or in the organs of articulation, 
but it has been observed as the end result of a lesion of the speech area. It 
occurs with a greater frequency than can be attributed to co-incidence in 
naturally left-handed persons who have been trained to behave as if they were 
right handed. It not infrequently occurs in more than one member of a 
family, but whether this implies a hereditary or environmental influence b 
uncertain, as it may equally be acquired by a susceptible subject from other 
members of a child group. The stammerer usually manifests one or other 
of a number of signs of incipient psychoneurotic instability such as abnormal 
timidity and excitability, nocturnal enuresis, night terrors and habit spasms, 
and though these symptoms may recede or disappear with time the stammerer 
remains more liable than normal individuals to develop neurotic mani- 
festations under circumstances of stress. 

The disorder seems to consist of a lowering of the functional stability of 
the executive mechanism of speech by the effect of embarrassment either at a 
conscious or unconscious level. It is begotten of shyness and self-conscious- 
ness, and probably for this reason is infinitely commoner in boys than in girls, 
for the latter are much less liable to self-consciousness. It is never present in 
infancy or very early childhood but arises at the age when shyness and self- 
consciousness first manifest themselves. Its onset not uncommonly follows a 
debilitating illness such as measles, diphtheria or whooping cough, and it 
often appears after a sudden fright, or an experience causing severe emotional 
strain or embarrassment. Indeed it is the historical utterance of fright and 
of those who find themselves suddenly “ in flagrante delicto.” 

Like other manifestations of anxiety in childhood it is more likely to 
occur in homes where there are disturbing factors such as parental discord, 
favouritism and jealousy, over-indulgence or over-strictness and frequent 
changes of teachers and surroundings. 

The stammerer never stammers in the speech of thought nor when talking 
aloud to himself alone, nor at any time when singing, for in the two former 
cases the embarrassment of self-consciousness is absent, and in the last case 
the element of rhythm and music greatly increases the stability and confidence 
of the function of speech. In rebellious cases this element of self-consciousness, 
as well as the more overt evidences of psychological instability, may gradually 
disappear while the stammer remains unaltered as an ineradicable habit. 

In articulate speech three muscular mechanisms are concerned : (1) the 
respiratory mechanism for supplying the blast of air, (2) the larynx for 
producing the voice, and (3) the muscles of the lips, tongue, jaw, and palate 
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for articulation. For distinct speech there must be absolute co-ordination of 
these mechanisms one with another. Consonants are in nearly all cases the 
source of the difficulty in stammering, and while these are buccal sounds, yet 
some begin with a laryngeal sound, while others are purely buccal. The 
former are termed “ voiced consonants,” and are B, W, Y, Zh, Z, Th (as in 
“ thus ”), D, L, R, G, Y ; and the latter, “ voiceless consonants,” and are 
P, F, Th (as in “ thin ”), S, Sh, T, K ; while N, M, and Ng terminal are 
“ voiced nasal resonants," If one articulates these consonants it becomes at 
once clear, and it is the presence of the initial laryngeal element or “ voicing ” 
which makes the difference between B, V, Z, D, G, and P, F, S, T, K, 
respectively. 

A careful attention to the manner in which the letter sounds are produced 
is absolutely essential in the investigation and treatment of stammering. 
The difficulty occurs most commonly with the explosive consonants, P, B, 
T, D, G, K, and nearly always where these occur as initial letters — that is, 
in starting the articulatory mechanism ; and to avoid this difficulty which 
arises after every pause, most stammerers speak in a rapid monotonous 
fashion. The fault chiefly lies in the direction of energy to articulation rather 
than to phonation. The patient held up by his stammer usually remains 
silent, but occasionally having produced the first sound, he continues to 
repeat it — the reduplication stammer, which has been the origin for the names 
“ stammer ” or “ stutter ” by which the malady is known. Often the patient 
uses a trick or contortion to prevent the stutter or to relieve the feeling of 
nervous tension and embarrassment in consciousness which the defect causes, 
and these tend to become engrafted on him, as (1) associated sounds — whoop- 
ing, grunting, crowing, etc. ; (2) habit spasms — contortions of the face, limbs, 
or body, which sometimes take a compbcated form and exactly resemble the 
co-ordinated form of tic. 

Prognosis. — The majority of the cases tend to a spontaneous cure, and 
recovery is hastened in all cases by systematic treatment. In every class of 
case the results of treatment may come slowly at first, but perseverance will 
in almost every case bring success. 

Treatment. — Attention should be paid to conditions of general health, 
and to the mental well-being and satisfaction of the child, with plenty of 
scope for pleasure and for satisfying occupation. When possible, defects in 
the home and school environment should be eliminated. Speech training at 
the hands of a trained speech therapist either individually or preferably in 
special classes is invaluable. It is well for the patient to speak, read, or recite 
in a large room alone, loudly, slowly and distinctly. The following system for 
such exercises is useful : (1) The chest must be kept well filled with air. 
This most important point is often most difficult to the patient. (2) He must 
speak slowly, with a full resonant voice. (3) When he comes to the word 
on which he tends to stutter, he should raise his voice and direct his energies 
to vocalisation, and not to articulation. If the difficulty be over a voiced 
consonant, he must be directed to voice it firmly. If the consonant over 
which he stumbles be a voiceless one, attention must be directed to the 
vocalisation of the subsequent vowel sound ; for instance, in “ pat ” he must 
attempt to vocalise the “ at,” and he will find little difficulty in prefixing 
“ p ” as the syllable is uttered. (4) Gymnastic and singing exercises are 
valuable additions to treatment. Should associated movements be present, 
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the speaking exercises may be carried on in front of a mirror, so that the 
patient may see these himself and endeavour to suppress them. 

The development of confidence and self-reliance is everything in the treat- 
ment of stammering. The skilled teacher first gains the liking, respect, and 
submission of his patient. He then assures him that his defect will disappear, 
and that he can cure himself, and demonstrates to him by correcting the faults 
that he can speak normally. In adult stammerers also first place in treatment 
is to be given to speech re-education. Even prolonged psychotherapy is 
seldom effective although the stammer may become less pronounced by the 
lessening of the patient’s state of anxiety and the general improvement in 
mental health. 


Lalling 

A defect due to want of precision in the action of the oral articulatory 
mechanism. It characterises the speech of many children before the art of 
articulation is completely learnt. It is a persistent condition only in some 
cases of defective intelligence. 


Lisping 

A defect due to the indistinct enunciation of certain consonants, or to the 
substitution of wrong consonants. It usually occurs in connection with the 
sounds of Th, R, and S, which change to V, L, and Th respectively. The 
condition, which is almost usual in infants learning to speak, is due to faulty 
articulation, and may become a habit, in which case the subject has probably 
a bad “ ear ” for sound. Defective conformity of the mouth may cause it ; 
for example, a “ tongue-tied ” person can never pronounce the English R 
correctly. 

Idioglossia 

A condition which from the first moments of learning to speak, a child 
uses wrong consonants, or rather he tends to substitute three or four con- 
sonants for the whole series. Very slight degrees of idioglossia are common 
in little children, whose early speech is intelligible only to their nannies. In 
marked cases the child comes to speak a language entirely of its own. 

The course of time and education removes the defects of lisping, lulling, 
and Idioglossia, and the prognosis in all these conditions is invariably good. 

Any deformity of the articulatory organs should be remedied if possible. 


APRAXIA 

Definition. — A disorder of cerebral function, characterised by inability 
to perform certain familiar purposive movements, in the absence of motor 
and sensory paralysis and ataxia (Kinnier Wilson). This disorder docs not 
depend upon defective perception (agnosia) nor upon general reduction of 
intelligence. 

^Etiology. — Apraxia may result from both generul and local diseases of 
the brain. It may be met with in general paralysis of the insane, in cerebral 
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arterio-sclerosis and in several forms of dementia, and in certain cases of 
cerebral tumour. It occurs in its purest form from local lesions of the brain, 
and may then be confined to one region of the body. It may result from lesions 
of the posterior part of the prefrontal area of the left side, the so-called “motor 
or verbal " aphasia and agraphia being good examples of apraxia of speech and 
writing respectively, and lesions in this region may also cause apraxia of the 
limbs on one or both sides. Lesions of the anterior half of the corpus callosum 
have been associated with conspicuous aproxia, as have also bilateral lesions 
in the posterior parts of the hemispheres. In the latter cases, the apraxia is 
likely to be associated with some degree of lack of recognition of an object, 
and of its uses (agnosia), and this causes apraxia from a loss of correct compre- 
hension of the act required. Apraxia is sometimes met with in cases of 
hemiplegia in which, notwithstanding the complete recovery of motor and 
sensory paralysis, the performance of familiar acts — from the highest skilled 
movements, such as the fingering of the pianoforte or of the violin, or the use 
of his tools by a craftsman, to the simplest act — may be no longer possible. 

Symptoms. — The features of the condition may be well demonstrated by 
the consideration of left-sided hemiapraxia. There is neither loss of power 
nor loss of sensibility in the left upper extremity. When such a patient is 
asked to perform some familiar act with the right hand, he at once does so 
correctly, but when ordered to perform the same act with the left hand he is 
unable to do so. Either he makes aimless wandering movements with the 
left hand, or he may succeed in making movements somewhat resembling 
those required of him, with much slowness and clumsiness. Sometimes he 
may perform some act which is entirely different from that required of him, 
and this phenomenon is called parapraxia. When the apraxia is partial, the 
patient may be able to perform some acts and not others, his inability usually, 
but not always, increasing with the complexity of the act required. Or he 
may be able sometimes to perform an act in which he commonly fails. Not 
infrequently such a patient, wearied with the unsuccessful attempts of his 
left hand, will abruptly perform the act correctly with his right hand, to get 
rid of it. And he will define his defect by saying, “ I know quite well what 
you want me to do, but I cannot do it.” Spontaneous volitional movement is 
similarly affected, and this leads invariably to a marked loss of initiative in 
the use of the affected limb — the patient will not try to use it. The apraxic 
patient is often to an astonishing degree unaware of his disability, and fre- 
quently becomes conscious of it for the first time when it is pointed out to him 
by another person. 

Diagnosis. — Apraxia may be confused with astereognosis, with agnosia 
and with cortical ataxia. A correct conception of the nature of the two former 
conditions will exclude the possibility of error. In cortical ataxia the 
patient obeys the word of command at once and succeeds more or less with 
the act required, the defect being clumsiness of execution. The clinical 
examination of patients for apraxia must include — (1) the general psychical 
condition as regards attention, memory and reasoning ; (2) an inspection 
of Bensory appreciation for defects of simple perception in the regions of 
smell, sight, hearing, taste, cutaneous sensibility and muscular sense ; 
defects of recognition of sensory impressions in these regions (agnosia) ; 
defects of memory ; and (3) an examination of executive power for any defects 
in the movements determined by visual, auditory, tactile and kbasthetic 
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stimuli. Wliat response does the patient make to objects held in front of 
him or to gestures made to him ? Can he imitate movements ? Can he 
when requested make simple and purposive movements, with and without 
the objects in his hands 1 When given an object, how does he hold it and 
use it ? 


AGNOSIA 

In certain conditions of cerebral disease, it is found that each and all 
of the sensory organs, when called into play, may fail to arouse an intelli- 
gent perception of the object exciting them. This inability to recognise 
the import of a sensory stimulus is called agnosia. Those patients who 
present apraxia and agnosia, often show other interesting phenomena which 
are of importance ; these are (1) inattention, (2) defective capacity for 
retaining recent impressions, (3) lack of initiative, and (4) perseveration. 
Perseveration consists in the repetition of an already executed movement 
when and only when the patient desires to make a fresh movement. 


THE CEREBRO-SPINAL FLUID 

The cerebro-spinal fluid is the liquid which fills the cerebral ventricles, 
the subarachnoid cisterns and the general subarachnoid space. It is formed 
by the choroid plexuses of the lateral, third and fourth ventricles and, escaping 
through the foramina of Majendie and Lushka, passes over the convexities 
of the brain and through the whole extent of the spinal subarachnoid space 
to be reabsorbed into the venous blood stream through the arachnoid villi, 
particularly those contained in the Pacchionian bodies in relation to the 
sagittal sinus. The precise method of its formation remains undecided ; the 
bulk of available evidence indicates that it is produced by a process of dialysis, 
but certain facts suggest that a. process of active secretion may also play a 
part. As regards the great majority of its crystalloid contents, the fluid 
corresponds accurately to a protein-free filtrate of the plasma and varies m 
composition with changes in the circulating blood. Certain crystalloid con- 
tents, however, are present in a concentration difficult to explain on a theory 
of pure dialysis. 

The total quantity of the cerebro-spinal fluid in a healthy adult varies 
from 90 to 150 c.c. Its rate of production under natural conditions is unknown, 
and is influenced by the composition of the blood plasma, the capillary 
pressure in the choroid plexus and the permeability of the cells of the plexus, 
as well as by the pressure of the fluid in the ventricles. Although the cerebro- 
spinal fluid does not circulate in the sense that the blood circulates, there is 
a steady flow in health from its site of origin in the ventricles to that of its 
absorption in the arachnoid villi, but the rate of this flow’ under normal 
circumstances remains unknown. 

The normal cerebro-spinal fluid is a clear, colourless fluid indistinguishable 
in appearance from water and it has a remarkably constant composition. 
obtained by lumbar puncture it contains from 0 to 5 cells (endothelial cells 
and lymphocytes) per c.mm. Its chemical composition is as follows : 
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Protein {mainly 

albumin) . 0*02 to 0-04 per cent. (20 to 40 mgrms. per 100 c.e.}. 

Glucose . 0-05 to 0-09 „ (50 to 90 mgrms. per 100 c.c.). 

Chlorides (as 

NaCl) . 0*72 to 0*75 „ (720 to 750 mgrms. per 100 c.c.). 

In health the globulin content is insufficient to give a positive Nonne-Apelt 
or Pandy test. 


Lumbar Puncture 

The method by which the cerebro-spinal fluid is best withdrawn for 
diagnostic or therapeutic purposes is by lumbar puncture. The patient 
should lie in the left lateral position, with the head supported by one pillow 
and at the same level as the lumbar spine. A firm couch or operating table 
is to be preferred, and if the operation is performed on the patient’s bed the 
introduction of fracture boards under the mattress is advisable. The patient’s 
back must be in a vertical plane. The knees are drawn well up to produce the 
maximum convexity of the spine, but the neck should not be sharply flexed, 
or pressure measurements will be inaccurate. The site of lumbar puncture 
is the midlinc in the interspace between the third and fourth or the fourth and 
fifth lumbar spines. The skin should be anajsthetised with local anaesthetic, 
and the lumbar puncture needle should be introduced accurately at right 
angles both to the longitudinal and transverse axes. Pointing the needle 
even slightly upwards, downwards or towards the side is likely to result in 
contamination of the fluid with traces of blood. The whole procedure must 
be carried out with the utmost attention to asepsis, and the precautions taken 
should not be less than those necessary for a major surgical operation. The 
ueedle thus introduced will be felt to penetrate in turn the spinous ligament 
and the dura mater, and on withdrawing the stilette the fluid will flow freely 
in the normal subject at the rate of about 3 drops a second. In the rare 
cases where lumbar puncture is impossible or inadvisable, cerebro-spinal 
fluid may be obtained either by cisternal puncture or by direct tapping of 
the cerebral ventricles. 

pressure op the cerebro-spinal pluid. — This can only be ascertained 
by actual measurement with a manometer ; estimates based upon the rate 
of flow are fallacious. 'When it is necessary to measure the pressure, a three- 
way needle with manometer attachment should be employed, and before the 
readings are taken the patient must be lying relaxed and comfortable, with 
easy respirations. The normal pressure varies from 60 to 150 mm. of cerebro- 
spinal fluid, and will be seen to rise and fall over a distance of 5 to 10 mm. 
with the respiratory movements. Coughing and straining give rise to an 
abrupt increase in the pressure of from 30 to 50 mm. A pressure of over 
150 mm. of fluid is evidence of increased intracranial pressure, and readings of 
over 300 mm. are common in the presence of intracranial tumours, meningitis 
and other conditions characterised by raised intracranial pressure. When the 
cerebro-spinal pressure is found to be 300 mm. or more, fluid should be with- 
drawn slowly and in the minimum quantity necessary for pathological 
investigation (5 c.c.), as the rapid withdrawal of a large quantity of fluid may 
result in sudden death from the formation of a pressure-cone. 

queokenstedt’s phenomenon. — In the normal subject the pressure of 
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the fluid in the lumbar sac directly reflects the pressure ■within the cerebral 
subarachnoid spaces and the ventricles, and any change in the intracranial 
pressure is immediately transmitted through the patent subarachnoid space 
and causes a change in the level of the fluid in the manometer. This forms 
the basis of the valuable test for patency of the subarachnoid space known a 3 
Queckenstedt’s test. 

If, with the lumbar puncture needle and manometer in position, the 
right jugular vein is firmly compressed, an immediate rise in the level of the 
fluid in the manometer will be noted in the normal person, the pressure rising 
rapidly from the normal 80 to 120 mm. to 300 mm. or more. On releasing 
the compression of the jugular the pressure rapidly returns to its former 
level. If there is any block in the spinal subarachnoid space, such as may 
be caused by extradural compression, or a spinal tumour, or if there is inter- 
ference in the escape of fluid from the intracranial cavity, there will be no 
Tise in the pressure of the lumbar fluid on jugular compression (completo 
block), or a rise of only a few cms. (incomplete block). In the latter case 
release of the jugular compression will be followed by a very slow return of the 
meniscus to the former level or the level may remain unaltered, indicating 
a ball-valve type of obstruction. Again, if the withdrawal of a small quantity 
(1 to 8 c.c.) of fluid is followed by a persistent fall in the pressure of about 
50 per cent., there is probably obstruction to the normal flow of cerebro-spinal 
fluid. These two tests afford valuable evidence of any occlusion of the 
spinal subarachnoid space. 

appearance of the cerebro-spinal FLUID. — Any departure from the 
normal watery appearance of the cerebro-spinal fluid is readily detected. 
The fluid may be freely blood-stained in cases of recent subarachnoid or 
cerebral haemorrhage, or of trau m a to the brain. In such cases the blood is 
usually present in large amounts, and is intimately mixed with the cerebro- 
spinal fluid in all specimens removed. Blood contamination resulting from 
faulty technique in withdrawing the fluid can usually be recognised, as it is 
usually scanty in amount and varies in intensity in different specimens. 
If the blood has been mixed with the fluid for more than a few hours before 
withdrawal, it assumes a slightly orange tint on account of the breakdown 
of the blood pigment. Such a specimen if centrifuged or allowed to stand 
will give a bright canary-yellow supernatant fluid, a condition known as 
Xanthochromia. In cases punctured several days after a severe subarachnoid 
haemorrhage the fluid may be thick and brownish-orange in colour. In 
addition to cases of resolving subarachnoid haemorrhage, xanthochromia 
may be present in cases of long-standing spinal blockage, subdural haomorrhage, 
some cases of polyneuritis, and occasionally in cases of cerebral tumour. It 
is often associated with a great increase in protein content of the fluid, which 
may thus undergo spontaneous clotting on withdrawal. 

The combination of xanthochromia with greatly increased piotem 
content of the cerebro-spinal fluid, and evidence of spinal block is known as 
Froin's syndrome ( loculation syndrome), and is very characteristic of severe 
spinal compression. 

Turbidity of the cerebro-spinal fluid is caused by the presence of a great 
excess of cells, and is thus characteristic of meningitis. It may vary in degree 
from slight opalescence to a frankly purulent fluid. 

increase of frotein content. — This is of great importance, and occurs 
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in many pathological conditions of the central nervous system. As has 
already been stated, it may result horn occlusion of the subarachnoid space 
from any form of spinal block. It occurs in all cases of meningitis, whether 
pyogenic, tuberculous, or syphilitic. It is one of the earliest ohanges in the 
fluid in cases of cerebral abscess. It may be found in acute poliomyelitis 
and most virus diseases of the nervous system, but it is slight or absent in 
encephalitis lethargies. An isolated increase in protein content occurs in many 
cases of intracranial tumour, particularly where the tumour impinges upon the 
surface of the brain or the walls of the ventricles. It may be met with after 
vascular lesions of the brain, even though there has been no escape of blood 
into the subarachnoid space, and also in cases of acute infective polyneuritis. 

increase in CELL contbnt. — An increase in the cell count of the cerebro- 
spinal fluid is found in almost all inflammatory diseases of the nervous system. 
In pyogenic meningitis an enormous excess of cells is the rule, and the vast 
proportion of the cells are polymorphonuclear leucocytes. A small number of 
lymphocytes may also be present, and the proportion of these gradually 
increases as recovery takes place. A lymphocytosis is characteristic of 
tuberculous and syphilitic meningitis, and of most virus infections of the 
nervous system. In tuberculous meningitis a mixed cytosis often occurs, 
at first with as high a proportion as 40 per cent, of polymorphonuclear cells, 
but as the disease progresses the proportion of lymphocytes steadily rises 
until they represent 90 per cent, or more of the total cell count. A mixed 
pleocytosis is also seen in cases of cerebral and extradural abscess, in sinus 
thrombosis, and after extensive cerebral softenings. 

decrease in gldcose content. — The glucose content of the cerebro- 
spinal fluid is decreased in all clases of meningitis, particularly in those due to 
pyogenic organisms, in which case the fluid commonly fails to reduce Fehling’s 
solution on boiling. It is also reduced in some cases of neuro-syphilis. 

alteration of chloride content. — The chloride content of the cerebro- 
spinal fluid is lowered in all cases of purulent or tuberculous meningitis, 
largely as a result of the diminution of the plasma chlorides, which occurs in 
these as in other acute febrile illnesses. This change is of particular value 
in the diagnosis of tuberculous meningitis, in which affection the levels as 
low as 600 to 660 mgrms. per cent, may be found early in the disease and in 
contrast to the relatively normal chloride content in the case of other diseases 
causing a lymphocytic pleocytosis. 

An increase in the chloride content as well as that of non-protein nitrogen 
is found in urajmia and other conditions of salt retention. 

lange’s colloidal gold reaction. — In neurosyphilis and in some cases 
of disseminated sclerosis, the globulin fraction of the total protein of the 
cerebro-spinal fluid increases and may almost equal the albumin fraction. 
The high globulin content gives the fluid a power of precipitating colloids 
from suspension. The estimation of this power in the case of colloidal 
gold i3 the basis of Lange’s test. To ten dilutions of cerebro-spinal fluid 
(from 1 in 10 to 1 in 10,000) constant amounts of colloidal gold are added, 
and the mixtures allowed to stand for 24 hours. The form of the precipita- 
tion curves has a differentiating value. Thus in general paralysis the first 
six dilutions are precipitated (paretic curve), in tabes dorsalis, the third and 
fourth dilutions show the maximal precipitation (luetic curve) ; in menin- 
gitis, the sixth to eighth dilutions are precipitated (meningitic curve). In 
50 
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disse min ated sclerosis the combination of negative Wassermann reactions 
in blood and fluid and a paretic curve in the fluid is frequently found. 

organisms. — The nature of the organismal content is determined (1) by 
the direct examination of films made from the centrifugalised fluid, (2) by 
cultures from the fluid, and (3) by the inoculation of animals with the fluid. 

the wassermann reaction. — This is positive in all conditions of recent 
syphilitic disease impinging upon the meninges, and always in general 
paralysis. Though often positive in tabes, it may be found negative. 

INTRACRANIAL TUMOURS 

Under this heading are grouped all new formations which encroach upon 
the intracranial space and which produce the familiar pressure symptoms and 
local symptoms of tumour, though some of them are not, strictly speaking, 
neoplasms. 

Aetiology. — The brain is one of the commonest seats of new growth in 
the body. Further, new growth is one of the commonest forms of structural 
disease of the brain — second only in incidence to lesions of vascular origin. 
Thus out of a total of 1512 patients admitted to the National Hospital in 
1937, there were 219 cases of intracranial tumour, 150 cases of disseminated 
sclerosis, and 122 of neurosyphilis. 

Cerebral tumour may occur at any age, but it is relatively rare in the very 
young and in the very old. There is no significant difference in its incidence 
in the two sexes. The relation between head injury and the first symptoms of 
cerebral tumour is one that has often been pointed out, though it is likely 
that in most cases where this relation exists, the blow on the head has simply 
served to bring a pre-existing tumour into symptomatic prominence, by 
causing either cedema or haemorrhage in its substance or vicinity. It must be 
remembered in this connection that a cerebral tumour may exist for a long 
period without definite symptoms. 

Pathology. — The pathological classification of intracranial tumours 
has a practical importance, for when the nature of a new growth can be 
determined clinically, some idea of its future behaviour can be formed and 
the surgeon can make his plans to meet the problems which each variety of 
tumour presents. 

The chief varieties of intracranial tumour are as follows : 

Tumour of the brain substance — Glioma. 

Tumour arising in the meninges 

Secondary carcinoma and sarcoma. 

Blood vessel tumours. 

Tumour of the pituitary body and stalk. 

Infective granuloma — Tuberculoma, Syphiloma. 

Parasitic cysts. 

It is not possible to indicate with precision the relative incidence of these 
different types of tumour, for the figures available from different institutions 
must reflect their particular circumstances and are not representative of the 
population as a whole. But it is ^possible to state that glioma constitutes 
about 40 per cent, of all intracranial tumours and meningeal and pituitary 
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tumours together from 20 to 30 per cent. Formerly, the incidence of 
secondary carcinoma was said to he about 6 per cent., but recent evidence has 
indicated that it is much higher and may well be as high as 20 per cent, of the 
total. There can be no doubt that as greater precision in diagnosis is reached, 
the frequency of this complication of visceral carcinoma wfll be more fully 
recognised. 

glioma. — As its name implies, the glioma is a tumour arising in the glial or 
supporting tissue of the brain, but within the limits of this term are included 
growths of very varied cytological type and modes of growth. Some are richly 
cellular, highly vascular and rapidly growing, others are relatively acellular 
and may be exceedingly slow in growth. But they have certain important 
characteristics in common. They originate within the substance of the nervous 
system and all infiltrate to a greater or less extent the surrounding nerve tissue. 
They are thus invariably locally malignant. They do not invade tissue out- 
side the nervous system or cause metastases in other parts of the body, though 
in some, fragments may become detached and be carried in the cerebro-spinal 
fluid to distant parts of the subarachnoid space and there continue their 
growth as distinct implantation tumours. Gliomas are prone to undergo 
degeneration and necrosis. If this is rapid it may lead to cyst formation, 
if it is slow it may lead to calcification within the tumour. Haemorrhages 
into the substance of a glioma are common and the surrounding brain tissue 
is often oedematous. Occasionally gliomas are multiple. 

Many types of glioma have been described, but these classifications are 
ephemeral and largely artificial, for more than one pathological type may be 
represented within a single tumour and the same tumour may present different 
features at successive periods of its course. But with this reservation it is 
useful to recognise certain common and relatively well-defined clinical and 
pathological types. 

Astrocytoma is the commonest of all gliomas and is a diffusely infiltrative 
tumour of the white matter which occurs at all ages and in any part of the 
brain. Its structure is relatively uniform and its growth often very slow. 
The survival period after local removal may be long, especially when, as in the 
cerebellum, a satisfactory excision of the surrounding tissue can be achieved. 

Glioblastoma multiforme is a tumour only slightly less common than the 
astrocytoma but is far more cellular, rapidly growing and varied in its his- 
tological appearance. It is a tumour of the cerebral hemispheres, and although 
it may occur at any age, is commonest in middle age or later and usually 
terminates life within a year of its first symptoms. Because of its invasive 
nature it is, of all gliomas, the least amenable to surgical removal. 

Medulloblastoma is a highly cellular and rapidly growing tumour almost 
confined to the roof of the fourth ventricle and cerebellum. It is commonly 
found in children and is the form of glioma most often spread by implantation 
across the subarachnoid space. 

Other varieties of glioma are described in relation to the ependyma, 
choroid plexus and oligodendroglia. 

meningioma oe emdothelioma. — This is a connective tissue tumour 
which grows from the endothelial cells of the arachnoid villi particularly 
where these penetrate the walls of the dural venous sinuses. Meningiomas 
are therefore found in the neighbourhood of the venous sinuses, especially 
the superior longitudinal, the spheno-parietal, the petrosal and circular 
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sinuses. They do not invade the brain but compress and displace it, and rnav 
become deeply embedded in it. They may infiltrate the overlying bone which 
may become so thickened that a visible or palpable boss is present on the 
surface of the skull. Meningiomas are highly vascular tumours, and lar«e 
nutrient vessels may be present in the neighbouring skull and scalp. Calci- 
fication in the substance of these tumours is common. 

neurofibroma. — This also is a connective tissue tumour arising from the 
sheath of the cranial nerves. The vast majority grow from the sheath of the 
auditory nerve and constitute the common tumour of the lateral recess— the 
acoustic neurofibroma. Occasionally they grow from the fifth or other cranial 
nerves. The neurofibroma may be solitary or may appear as part of a general- 
ised neurofibromatosis when it is often bilateral on the acoustic nerves. It is 
a firm, nodular tumour which gradually buries itself in the side of the brain- 
stem and often erodes the bone of the internal auditory meatus. It is usually 
of very slow growth but may undergo necrosis and cyst formation. 

secondary carcinoma. — As has already been indicated secondary 
carcinoma is probably more common than is generally realised. It is a 
frequent event in lung cancer, which forms the most important source of 
brain metastases, and it is not uncommon for symptoms of secondary involve- 
ment of the brain to precede those of the primary growth in the lung. 

Indeed in all adult cases presenting the signs and symptoms of intra- 
cranial tumour the possibility of carcinomatous metastasis should be explored, 
particularly in a patient who is losing weight or deteriorating rapidly. 

Other common sources of metastatic tumours are the breast, prostate 
and gastro-intestinal tract. 

Carcinomatous deposits are commonly blood-born and multiple, and 
are liable to undergo necrosis and cyst formation and haemorrhage. 

Rarely they may reach the brain by direct invasion from the nasopharynx. 
In exceptional cases there may be a diffuse infiltration of the subarachnoid 
space with carcinoma, and when it occurs alone this “ meningitis carcinoma- 
tosa ” may be very difficult to diagnose. 

blood vessel tumours. — Tumours and congenital anomalies of the 
blood vessels are relatively common in the brain compared with other organs. 
They take two principal forms : (1) angiomatous malformations consisting 
either of arterio-venous varices or teelangiecfcases. There are most often found 
in the hemispheres but may occur in the brain-stem or cerebellum. They 
involve the brain diffusely, particularly on its surface, and may present them- 
selves as tumours or as cases of cerebral hemorrhage. (2) True angiomatous 
neoplasms or hemangioblastomas which commonly occur in the cerebellum and 
give rise to blood-cysts. They may be associated with s imil ar tumours in the 
retina and may be familial — a combination often known as Lindau’s disease. 

pituitary tumours. — These arise from the glandular elements of the pars 
anterior. They usually take the form of an adenoma and may be composed 
of any of the three types of cell found in this body. 

The commonest is the chromophobe (neutrophil) adenoma consisting of 
a mass of neutrophil cells with clear vesicular nuclei lying in masses in a fine 
connective tissue stroma or occasionally arranged in columns or in a primitive 
alveolar formation. This type of tumour is associated with symptoms of 
hypopituitarism. The less common variety is composed chiefly of cells of 
acidophil type whose cytoplasm contains acidophil granules of varying size. 
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This type is associated with the clinical picture of acromegaly. Both the 
foregoing varieties of adenoma commonly attain a sufficient size to expand 
the sella turcica and to escape from it to cause neighbourhood symptoms 
by involving the optic chiasma or the oculomotor nerves. The rarest type 
of adenoma is that composed of cells containing coarse or fine basophil 
granules — the basophil adenoma associated with Cushing’s syndrome. This 
is a tumour of small size which may only be detected by making serial sections 
and never causes expansion of the sella or symptoms of involvement of 
neighbouring structures. Very rarely pituitary adenomata may undergo 
malignant degeneration, and occasional examples of tumours of mixed cell 
type are met with. 

Another tumour arising in association with the pituitary body is the 
Rathke pouch, or supra-sellar, cyst (adamantinoma). Thi3 arises from cell 
rests derived from the buccal outgrowth (Rathke’s pouch) from which the 
anterior lobe of the pituitary is developed. Such tumours are commonly 
situated above the sella turcica but may be partially or wholly intra-sellar. 
They are partially solid, partially oystio, tumours composed of masses of 
transitional epithelium lying in a fine connective tissue stroma and containing 
cystic spaces. They frequently undergo degeneration and subsequent calci- 
fication and may reach the size of a golf-ball and so come to protrude far into 
the floor of the third ventricle and obstruct its cavity and so produce a severe 
degree of hydrocephalus. 

cholesteatojiata. — These, sometimes called “ mother of pearl ” tumours, 
on account of their glistening appearance, are found in connection with the 
basal meninges. Their origin is uncertain. They are of slow growth, and may 
run a symptomless course. They consist of a greasy, greyish, friable and more 
or less laminated mass, made up of layers of a closely packed mosaic of flat, 
polygonal cells. The tissue i3 necrotic, and contains no blood vessels. 

Among the rarer tumours of the brain may be mentioned dermoid tumours, 
teratomata, chordomata, which arise from rests of the anterior end of the 
primitive notochord and are found below the base of the brain, lipomata, 
fibromata, neuromata, neuroblastomata, consisting actually of undiffer- 
entiated nerve cells, and enchondromata. 

cysts. — Cysts of the following varieties may be met with on the surface or 
in the substance of the brain : (1) Serous cysts of the arachnoid. These may 
occur as part of a diffuse arachnoiditis or may occur alone without any known 
cause. (2) Porencephalic cysts. These commonly result from softening after 
embolism or thrombosis or severe brain injury in early childhood. They may 
lose all trace of their origin and form thin- walled cavities, containing colourless 
fluid which often extends from the ependyma to the pia-mater and involve 
the whole thickness of the pallium. (3) Cysts derived from tumours — especi- 
ally gliomata and secondary carcinomata. The tumour giving rise to these 
cysts may be extremely small and may appear as a small nodule in one part 
of the circumference. Such cyst3 contain a highly albuminous fluid which is 
often yellow in colour. (4) Blood cysts, winch are usually derived from 
highly vascular tumours but may follow trauma or intracerebral haemorrhage 
from any cause. (5) Cysts following the breakdown of areas of the brain 
which have becomen ecrotic from vascular occlusion. (6) Cysts of the septum 
pellucidum. (7) Colloid cysts of the third ventricle. (8) Cysts derived from 
remnants of the developing pituitary body and described in connection with 
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pituitary tumours. (9) Dermoid cysts. (10) Parasitic cysts, of which the 
more common is tlie bladder worm of the tapeworm, tcenia solium, which is 
called, on account of the thickness of its wall, cysticercus cellulos®. These 
are usually multiple, and grow in the folds of the pia mater in the depths of 
the sulci and occasionally in the fourth ventricle. It is usual for these cysts to 
shrink and become calcified in from 3 to 6 years. Less commonly the hydatid, 
or cyst of taenia echinococcus, is found. It is usually single, may reach a 
large size and present the signs of a slowly growing tumour with eosinophilic. 

infectious gbanulomata. — Tuberculomata are more common in the 
young, but they may occur at any age. They are secondary to tuberculosis 
elsewhere in the body. They vary in size from that of a grain of wheat to 
that of a hen’s egg, and are more often found in the cerebellum and brain- 
stem than in the cerebral hemispheres. They may be solitary or multiple. 
When large caseation occurs in the centre and on section the tumour presents 
a dry, yellowish crumbling or even diffluent centre, with a greyish-red peri- 
pheral growing zone, where are located living tubercle bacilli and actively 
growing tubercles. In old tuberculomata very dense calcification may take 
place with the formation of so-called “ brain-stones.” The tuberculoma has 
an important aspect in connection with operations for extirpation. It is 
often situated favourably for removal, yet in the vast majority of cases where 
this operation has been performed the patient has succumbed to tuberculous 
meningitis, often after recovery from an apparently successful operation. 
Such a tumour recognised at exploration should be left severely alone. 

Syphiloma is to-day a very rare intracranial tumour. It grows most often 
from the meninges and is thus a surface tumour, though it may burrow deeply 
into the brain tissue. It is most commonly found above the tentorium. It is 
occasionally very hard in consistency, and tends in many cases to scar and 
become obsolete. It is sometimes impossible to distinguish this tumour 
from a tuberculoma without the aid of a miseroscope and the serum reaction. 
Actinomycomata and tumours from other streptothrix infections occur in 
rare cases. 

Symptoms. — The rates of growth of the different kinds of tumour vary 
widely. Some cases run their course from onset of symptoms to fatal ter- 
mination within a few weeks, while in others there is evidence of gradual 
growth over a period of years. In the latter group it may be only in the 
final stage that the true nature of the illness becomes apparent, and only 
in retrospect that earlier symptoms assume their real significance. This is 
especially so in the case of those tumours which for months or years have 
manifested their presence only by generalised epileptiform fits. In yet other 
cases, an intracranial tumour may remain latent during life, being revealed 
unexpectedly at post-mortem examination. 

Between these two extremes a great variety of symptom-complexes 
may be presented by an intracranial tumour. Thus, it may first show itself 
by producing signs of raised intracranial tension alone — that is, by general 
signs, or by signs of a gradually progressive local lesion alone — that is, by focal 
signs. Whichever of these two elements is initially lacking will probably 
appear later. A third manner in which a tumour may first signal its existence 
is — as has been mentioned — by the occurrence of generalised epileptiform 
fits in the absence of any other symptoms and signs. In this instance, also, 
general and focal signs will probably ultimately make their appearance. 
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Again, a sudden onset of symptoms from hemorrhage into a glioma, or from 
cedema of surrounding brain, may usher in the clinical course of a tumour 
within the skull. 

The age of the patient is not without influence in determining the symp- 
tomatology and clinical course of a tumour. Thus, in childhood the early 
appearance of greatly raised intracranial tension — that is, of general symptoms, 
is the rule. This is mainly due to the fact that at this age the tumour is 
commonly in the fourth ventricle, and is thus favourably placed to produce 
internal hydrocephalus. In elderly persons, on the other hand, the picture of 
a tumour is apt to be blurred, general signs are late in development, and focal 
signs are indistinct. Possibly the presence of a background of cerebral 
arterial degeneration and its associated cerebral change are responsible for 
this blurring of clinical outline. It may be supposed that the tumour does 
not write its mark upon a clean slate when arterial and cerebral degeneration 
are already present. 

General Manifestations. — These symptoms are the result of an increase 
in intracranial pressure and are therefore absent in cases of tumour where the 
pressure remains normal. The degree to which a cerebral tumour causes an 
increase in intracranial tension is very variable and depends upon a number 
of factors. The growing tumour by its bulk occupies a portion of the available 
intracranial space, which is a constant, and therefore, after displacing cerebro- 
spinal fluid, causes directly a rise in pressure. Many tumours, from their 
position, interfere with the free flow of fluid through the ventricular system 
and thus produce an obstructive hydrocephalus. This accounts for the rapid 
increase of pressure seen in tumours of the cerebellum, mid-brain and third 
and fourth ventricles. Other tumours may interfere with the normal venous 
return from the hemispheres and so produce oedema of the brain tissue with 
a proportionate increase in its bulk. These different factors often reinforce 
one another and thus set up a complex vicious circle. This in large measure 
explains the undoubted fact that a given tumour of rapid growth gives rise to 
much greater increase in intracranial pressure than does one of similar size 
and position which has developed slowly. 

The general manifestations of increased intracranial pressure consist of the 
following : Papilloedema, headache, vomiting, mental drowsiness and loss of 
vivacity, double vision, alterations in the pulse-rate, blood pressure and re- 
spiration, giddiness, nasal irritation and occasionally generalised convulsion. 

Papilloedema . — This is by far the most constantly present of all the general 
manifestations. Papilloedema appears to be a stasis cedema of the nerve-head 
owing to the increased intracranial pressure forcing the cerebro-spinal fluid 
into the meningeal sheath which invests the optic nerve, and into the peri- 
vascular spaces which accompany the central vessels of the nerve. The 
nerve sheath becomes distended, and venous stasis occurs. On ophthalmo- 
scopic examination the earliest changes are increased redness of the disc, 
with disappearance of the physiological pit. As the process increases the whole 
margin of the disc becomes lost. It enlarges in area, and becomes visibly 
swollen and presents the appearance of a mole-hill as seen from above. The 
point of emergence of the vessels, at the centre of the disc, becomes buried by 
white exudation, which occurs also all over the disc, and taking a form deter- 
mined by the radiating nerve fibrils, gives the disc the appearance of being 
striated in a radial fashion, like a chrysanthemum. A similar exudate may 
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rupture the membrana liinitan3 interna in little droplets at the macula, and 
coagulating as it comes in contact with the vitreous humour, produces the 
characteristic radially arranged macular figure or “ macular fan,” exactly 
similar to that seen in renal disease. The venous congestion of the retina leads 
to multiple hemorrhages, which infiltrate along the radially arranged nerve 
fibres, and for this reason are flame-shaped. With the outpouring of much 
exudation, the disc becomes white. In the course of time the hemorrhages 
become white flame-shaped scars, the whole disc contracts, the swelling 
disappears, and the disc becomes white, flat and atrophic, and distinguished 
only from that of primary optic atrophy by the scarred remains of the exudate 
at its edge, producing a fluffy outline like that of torn cotton-wool, along 
the vessels and at the centre. In the early stages of papilloedema, even though 
there be considerable swelling of the disc, vision is little impaired. As the 
process increases, however, in proportion to the degree of the swelling, to the 
amount of exudate, and to the length of time the papilloedema has lasted in a 
severe condition, vision becomes impaired, and blindness results. Peripheral 
constriction of the visual fields, large pupil and dimness of vision, are the 
signs that, if the papilloedema be not speedily relieved, blindness will certainly 
result. Perfect vision may be retained for a time, even with a high degree of 
papilloedema. So important is papilloedema in the diagnosis of tumour of the 
brain, that it is necessary to bear constantly in mind all other causes which 
may give rise to it. 

Papilloedema may occur in certain general intracranial conditions other 
than tumour. (1) In meningitis, as a late sign, rarely before the tenth day, 
and as many cases of meningitis do not last so long, it is chiefly met with 
in the less acute forms, such as tuborculous meningitis. (2) States of arterial 
hypertension from whatever cause but particularly in malignant hyper- 
tension in young subjects. (3) Renal disease may give a retinal picture of 
intense papilloedema, macular figure and haemorrhages, sometimes quite 
indistinguishable from that duo to tumour. This is often seen in the small 
white kidney of young subjects, and sometimes in small red kidney, but there 
is no form of renal disease in which papilloedema has not been observed. 
(4) Anaemic states of various kinds sometimes give rise to papilloedema. As 
regards groups (3) and (4) it is essential to emphasise the facts that papill- 
oedema, headache and vomiting may occur as a symptom-complex, both in 
renal disease and in anaemic states. (5) Septicaomic conditions, especially 
infective endocarditis, may cause papilloedema. (6) Lastly, papilloedema has 
been noted in connection with compression of the uppermost part of the 
cervical cord, and with acute myelitis. 

The retinal changes in diabetes are always, and those in renal disease 
often, distinguishable from papilloedema resulting from increased intra- 
cranial pressure. In diabetes the change is essentially a hmmorrhagic retinitis 
due to degeneration of vessels, sometimes with waxy-looking exudation in 
circinate patches ; and in renal disease it is often a general oedema of papilla 
and retina, with hmmorrhages and white patches far away from the disc. 
The papilloedema resulting from increased intracranial pressure is always 
bilateral, though it may appear in one eye before the other, unless there be 
local pressure upon one optic nerve, which always delays or prevents papil- 
loedema appearing in that eye. Otherwise, an earlier commencement upon 
one side is of no localising value. 
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■ Headache. — The sensation may vary from a mere feeling of fullness of 
the head to the most agonising pain. It is more often remittent than con- 
tinuous, and may be absent for long periods together ; it often occurs on 
first- waking in the morning or after a period of recumbency or stooping. 
It is rarely localised to any definite region, except when the growth actually 
involves the bone, or when pressure has caused local t hinnin g of the bone, 
when local pain and tenderness on pressure may ocour. Usually it is referred 
indefinitely to the frontal or to the occipital or to the vertical region. When 
occipital it may be associated with pain and stiffness of the neck, and head 
retraction. This is due to a general pressure effect, and does not indicate any 
localisation. Headache may be entirely absent, even in the presence of 
severe papillcBdema. It may precede the development of papillcedema even 
by a long period, or may be later in its appearance. 

Vomiting . — Only two-thirds of all cases of intracranial tumour present 
vomiting as a symptom. It rarely occurs in the absence of the two chief 
Signs of increased intracranial pressure, papillcedema and headache. When 
the headaches are severe, it may be associated with muoh nausea, and the 
attacks are often referred to by the patient as “ bilious attacks.” Usually a 
result of increased pressure, it may be directly produced by lesions of the 
cerebellum, irritation of the vestibular nerve, and the visual disorientation 
resulting from diplopia. As a symptom of intracranial tumour it hardly 
deserves the cardinal importance which has been assigned to it in most 
descriptions of this disease. 

Loss of vivacity and mental drowsiness . — Even when intellectual capacity 
shows not the slightest impairment, there is from the first onset of symptoms 
a loss of vivacity, a slight heaviness and an absence of restlessness which is. 
of value in diagnosis. It is almost unheard of for a tumour patient to suffer, 
from insomnia. As the symptoms increase, so do heaviness and drowsiness," 
though a perfect but slow cerebration may persist until the latest stages of 
the disease. 

Double vision . — Diplopia is a common symptom and is usually at first 
intermittent and experienced on looking to one or both sides. It is due to 
weakness-of one or both external rectus muscles, and may be associated with 
an obvious convergent squint. 

Blood-pressure, pulse-rate and respiration . — In many cases of intracranial 
tumour of slow growth these functions remain unaltered until the terminal- 
stage of the disease, but in cases where there has been an excessive and rapid 
rise in intracranial pressure, e.g. rapidly growing or degenerating tumours, 
abscess, or extradural and subdural haemorrhages, they may be considerably 
altered. Fall in the pulse-rate is the most constant change and may reach 
figures around 40 per minute in a person with a normal rhythm of 70 to 80 
per min. Less common is a rise in blood pressure occurring pari passu with 
the fall in pulse-rate. It is most often seen in oases of rapid cerebral com- 
pression and is characteristic of extradural haemorrhage. Respiration tends 
to be 3low and shallow, and when cerebral compression is severe it is often 
irregular and may become grouped and may show the wax and wane of move- 
ments which bears the name of Cheyne-Stokes respiration. When the respira- 
tory function is depressed the lips and extremities may be cyanosed — a sign 
of ill-omen in tumour cases. 

Giddiness . — This symptom is not infrequently reported by patients with 
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intracranial tumour, particularly if it is situated below the tentorium. It 
usually consists of a feeling of faintness and general unsteadiness, particularly 
on stooping, but may amount to true vertigo. J 

Nasal irritation . — This curious symptom is seen sufficiently often to make 
it worthy of mention. The cause is quite unknown. 

Convulsions . — As will be stressed later, epileptic fits of all types, indis- 
tinguishable from those of idiopathic epilepsy, are among the commonest 
early symptoms of tumours originating above the tentorium. Much more 
rarely they may occur as a symptom of general increase in intracr anial 
pressure, particularly in young children and in cases where the increase of 
pressure has been very abrupt. 

Focal Signs. — These have been fully described in the section upon the 
localisation of lesions of the brain, but certain points require further emphasis. 
Of all the early symptoms of tumours above the tentorium the most common 
is the occurrence of epileptic fits. These may take the form of focal fits of 
any kind or may be generalised, and may precede any other manifestation 
of intracranial tumour by many years. Any person developing fits for the 
first time after the age of 25 should be looked upon as a tumour suspect. 
Although in all cases of intracranial tumour the symptoms and signs of raised 
intracranial pressure ultimately make their appearance, they may be late 
in doing so, and in such cases the clinical picture is that of a progressive local 
destruction of brain-tissue. 

In examining cases of intracranial tumour signs may be observed which 
appear to be conflicting or mutually contradictory. In such, it should be 
remembered that symptoms and signs which appear early in the clinical 
course are of greater localising value than those which appear late, and that 
signs which only make their appearance in the presence of a severe rise in 
intracranial pressure should be treated with great reserve. Of these so-called 
“ false localising signs ” the most notorious is the abducens paresis seen in 
most cases of raised intracranial pressure. It probably results from shifting 
of the brain-stem and stretching of the nerve in its course through the sub- 
arachnoid space, and should always be disregarded as a localising sign. To 
a less extent the same is true of the third, fifth and seventh pairs of cranial 
nerves, whose functions may show slight impairment in the presence of greatly 
increased pressure without any direct involvement of their fibres in the 
tumour. On the other hand, cranial nerve palsies occurring early in the 
course of the disease, before there is any increase in intracranial tension, may 
be valuable evidence of direct involvement of these nerves, either in the brain- 
stem or in their courses through the subarachnoid space or foramina of exit. 

The presence of papillcedema may considerably modify the localising 
information to be obtained through the function of vision. Blindness will 
naturally destroy all information which might have been obtained from an 
examination of the visual fields, and will, in addition, give rise to dilated pupils, 
inactive to light. Less severe degrees of papillcedema may give rise to irregular 
constrictions of the fields of vision, which may easily be mistaken for an 
incomplete bitemporal or homonyous hemianopia. "When intracranial 
hypertension is severe, particularly in the case of posterior fossa tumours, 
a considerable degree of deafness may be present due to congestion of the 
structures of the internal ear on one or both sides. 

Proptosis is by no means uncommon in tumours of rapid growth or 
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in the presence of rapidly developing internal hydrocephalus. It is caused 
by venous congestion of the orbital contents, and may be more marked 
on one side than on the other. In women, amenorrhcea may occur in cases 
with tumours elsewhere than in the neighbourhood of the pituitary body. It is 
particularly common in mid-cerebellar tumours causing severe hydrocephalus. 

Especial mention may be made of tumours of the pituitary body and 
stalk. Their signs consist of a combination of endocrine disturbance and 
symptoms due to damage of surrounding nerve structures, and have been 
described in a previous section, but since the tumours in this neighbourhood 
have their own typical symptom-complexes, the following table may be 
useful in differentiating them : 


DIFFERENTIAL DIAGNOSIS OF TUMOURS IN THE PITUITARY REGION 

(WALSHE) 



Adenoma. 

PmOTABY 

Stalk Tumouh. 

Menxxoioma. 

t 

Glioma of 
Optic 
Ckxasma 
( rare). 

Chromophobe. 

Chxomopbile. 

Mixed Cell. 

Age 

Incidence. 

: 

From adolescence 
onwards. 

I 

From 10 years to 
early adult life. 

From 30 years 
onwards. 

Usually in 

childhood. 

Fundus 

Oculi. 

Primary optic 

atrophy. 

Papillcedema in 

children; usually 
primary optic 

atrophy in adults. • 

Primary optic 
atrophy. 

Primary optic 
atrophy. 

Visual 

Fields. 

Bitem] 

hem 

( 

poral 

janopia. 

f 

)ccasion 

1 

Bitemporal 

hemianopia. 

! 

ally homonymous hemi 

Bitemporal 

hemianopia. 

Bitemporal 
hemianopia, 
proceeding to 
early blindness. 



Pressure 

Symptoms. 

Absent, or late. j 

| j 

Early and severe, | 
except in adults. 

Absent, or 
late. 

Absent, or late. 

Glandular 

Symptoms. 

l 

o 3 
CVS 

•O J 

I i 
I'sl 

II 

Mixed. 

Hypopituitarism. 

Nil. 

Nil. 

Situation. 

i Sellar* 

Suprasellar. 

Suprasellar. 

i Suprasellar. 

Radiological. 

General enlargement 
and deepening of 
sella. 

! 

Shadows above and 
in sella. Sella 
shallow, and with 
uneven floor. 

Commonly no 
change. 

Enlargement of 
sella forwards 
beneath ant. 
clinoid pro- 
cesses. 
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Diagnosis. — The differential diagnosis of intracranial tumour ha 3 to be 
made from (1) other conditions causing papilloedema, (2) other conditions 
causing headache, and (3) other local lesions causing symptoms and signs of 
local diseases of the brain. 

Renal disease, arterial hypertension, cerebral syphilis and rarely en- 
cephalitis may be characterised by all three groups of symptoms, and so 
present peculiar difficulty and should be considered in every case of suspected 
cerebral tumour. Cerebral abscess is in a special category, since it is a tumour 
in the wider sense of an expanding intracranial lesion, and so shares all the 
general and local features of tumour. Abscesses nearly always follow obvious 
suppuration elsewhere, especially in the middle ear or nasal sinuses or in the 
thorax, but they may be latent for long periods. Their onset is insidious but 
usually more rapid than in the case of tumour, and general signs, such as low- 
fever, a toxic appearance and changes in the cerebro-spinal fluid, are present 
(see p. 1603). Other causes of obstructive internal hydrocephalus may closely 
simulate tumour ; of these chronic arachnoiditis, stenosis of the aqueduct of 
Sylvius, and syphilitic or other forms of chronic basal menin g itis may be 
mentioned. Saccular aneurysms of the larger cerebral blood vessels may be 
mistaken for tumours with disastrous results. 

The diagnosis of intracranial tumour is not complete when a decision is 
reached that such a lesion is present within the skull ; it is necessary to 
localise its position and if possible to determine its nature. This topographical 
and pathological diagnosis calls for a skilful evaluation of the various symp- 
toms and signs against the background of the patient’s history. Careful 
examination of the skull should never be omitted. This may reveal asymmetry 
of contour, thickening of bone, dilated blood vessels or areas of tenderness or 
altered percussion note, which may give valuable information. In experi- 
enced hands this purely clinical approach gives results of considerable pre- 
cision in many cases, but there will always be a number of cases in which a 
complete diagnosis cannot be reached by purely clinical methods. In the 
majority of these it will be evident that a tumour is present, but the evidence 
will be insufficient to determine its position and nature. In a minority a 
local lesion may be diagnosed with certainty, but there may be doubt whether 
it is a tumour or some other destructive lesion. In either case recourse has 
to be made to instrumental aid. Radiograms of the skull may give valuable 
assistance. These may show changes indicative of long-standing increased 
intracranial pressure, areas of local absorption of bone, abnormal vascular 
channels, or areas of abnormal calcification. Examination of the cerebro- 
spinal fluid may give valuable information but it should be practised with 
caution if there is reason to suspect much increase in intracranial pressure, and 
should be avoided in the presence of more than a trace of papillcedema. 
Manometry may establish the presence or absence of raised intracranial 
pressure and analysis of the fluid may throw important light upon the nature 
of the pathological process in the brain. But the most important accessory 
method of diagnosis is ventriculography. This is a purely surgical procedure 
and should only be carried out by an experienced neuro-surgeon under circum- 
stances in which it is possible to proceed forthwith to a major cerebral opera- 
tion, if this should prove necessary. By ventriculography, not only can the 
localisation of a tumour be established with accuracy, but its extent can be 
defined, thus enabling the surgeon to plan his operation to the best advantage 
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Further, a number of cases can be demonstrated to be inoperable, thus sparing 
the patient the discomfort of a fruitless exploration. --Vs experience and skill in 
ventriculography increase it becomes increasingly obvious that in very few 
cases can this investigation be wisely omitted before an attempt is made to 
remove a brain tumour. Cerebral angiography by which radiograms of the 
cerebral blood vessels are taken while they are filled with an opaque substance 
has a strictly limited value particularly in the investigation of vascular 
tumours and suspected aneurysms. In some cases the electro-encephalogram 
may afford evidence of localising value. 

Course and Prognosis. — An intracranial tumour usually causes increas- 
ing symptoms, which progress with exacerbations aud remissions until 
papillcedema ends in blindness and until tho pathological intracranial con- 
dition becomes incompatible with even a vegetative existence. Death usually 
comes in one of two ways. More commonly the patient sinks gradually into 
stupor and from this into deepening coma, in winch he dies from hypostatic 
broncho-pneumonia. In a minority of cases death occurs suddenly by an 
abrupt cessation of respiration. The patient becomes deeply cyanoscd, for 
the heart continues to beat for many minutes after respiration has failed, 
and in such a condition the patient may be kept alive for hours by artificial 
respiration. This mode of death is most common when the increase of intra- 
cranial pressure has been great and of rapid development, as occurs in many 
posterior fossa tumours. It is attributable to the failure of the medullary 
centres from the forcing of the cerebellum and brain-stem down into the 
foramen magnum, or from pressure exerted on the mid-brain by herniation of 
the uncus through the incisura of the tentorium. This accident may readily 
be precipitated by withdraw! of cerebrospinal fluid by tho lumbar route, 
and it is for this reason that great caution should be exercised in performing 
this operation on patients with high intracranial pressure. Occasionally a 
tumour may become obsolete. A tuberculoma may heal, and ultimately 
become calcified and a glioma may degenerate or cease to grow, but these 
events are too rare to be considered within the bounds of practical perspective. 
The average duration of cases not operated upon rarely exceeds a year after 
diagnosis has become certain. 

Treatment. — The natural termination of a case of intracranial tumour is 
death, and the ideal of treatment must be the successful removal of tho 
growth by surgical operation. Failing this, and it is frequently impossible, 
all that can be hoped for is the relief of headache and sickness, and delaying 
of blindness. 

In respect of the radical, surgical treatment of tumours, it will be remem- 
bered that probably more than half of the case3 (if we include glioma aud 
secondary carcinoma) are infiltrative tumours in the brain-substance and not 
amenable to complete removal. In such, it is clearly improper to carry out 
mutilating operations which can at best only serve to prolong for a time a life 
which is a burden both to the patient aud his relatives. On the other hand, 
signal successes have been obtained in the case of meningiomas, tumours of 
the auditory nerve and the pituitary, and some cystic astrocytomas, par- 
ticularly of the cerebellum. It will therefore be seen how important it is to 
be able to determine with some precision the nature of the tumour present in 
any given case. When this is not possible, an exploratory operation is often 
justified. But it would be a mistake to suppose that surgical intervention 
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is a matter of routine in every case in which intracranial tumour is diagnosed. 
Each case must be considered on its merits. 

Failing the possibility of a successful removal, the palliative operation 
of decompression may be needed to relieve the symptoms caused by raised 
intracranial tension. This consists of the free removal of bone, and the 
incising of the dura mater over the region of the tumour. For brain-stem 
tumours decompression is not only useless but also dangerous. 

In cases in which complete removal has proved impossible deep X-ray 
therapy may be employed. The results are very variable. Some types of 
tumour, notably the medullablastoma, respond very favourable at the time, 
but usually recur within a year. The response in the case of astrocytomas 
and glioblastomas is much less predictable but, on the whole, is disappointing, 
and when improvement occurs it is short-lived. 

Relief of pressure by dehydration . — There are circumstances in which 
it may be desirable and necessary to reduce the brain volume and the intra- 
cranial pressure ; for example, to relieve pressure headache, to avert impend- 
ing coma or death, to render the patient capable of co-operating in his 
examination and thus facilitating a localising diagnosis, and finally to make 
surgical procedures more easy. Weed and. M'Kibben have shown that 
this may be achieved by administering hypertonic solutions. In the ordinary 
case, the rectal injection of from 2 to 3 ounces of magnesium sulphate 
dissolved in 8 ounces of water may be tried. But for a very rapid effect, 
intravenous injection of from 50 to 75 c.c. of a 50 per cent, solution of dextrose 
or sucrose or of a 15 per cent, solution of sodium chloride, is effective. Pain 
and vomiting may be relieved with the various analgesics of the coal-tar series. 
Morphia should be used only with great caution as it is liable to be followed 
by grave depression of respiration. 


MENINGITIS 

Definition. — The inflammatory processes to which we apply the name of 
meningitis are infective in origin, and usually have their seat in the lepto- 
meninges — the pia-arachnoid. A true inflammatory lesion of the dura 
mater, that is, pachymeningitis, is much less common, and is usually a 
localised process due to the direct spread of infection from adjacent bone. 

Acute leptomeningitis, on the other hand, is usually generalised, and 
even when it arises from a local focus of infection it spreads rapidly through- 
out the subarachnoid space, this spread being facilitated by the cerebro- 
spinal fluid and also by the negligible bactericidal potency of this fluid. 
Further, the inflammation not only produces its characteristic changes 
in the pia-arachnoid, but also greatly changes the composition of the cerebro- 
spinal fluid. These changes may be said to reflect with considerable accuracy 
the nature and cause of the meningitis, and thus it is that the examination 
of this fluid has so great a diagnostic value. Acute leptomeningitis may result 
from invasion of the leptimeninges by organisms carried in the blood stream, 
as occurs in septicsemic conditions, meningococcal meningitis, tuberculous 
meningitis and many cases of pneumococcal meningitis. Alternatively the 
organism may reach the meninges by direct spread from a neighbouring 
focus of infection, of which suppuration in the middle ear and nasal sinuses, 
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infections of the scalp, skull, face and eye, and cerebral abscesses are the 
most common. It may also gain direct access by penetrating wounds of the 
head and as a complication of fracture of the base of the skull. 

Pachymeningitis may be cranial or spinal, and is usually secondary to 
either syphilis, tuberculous disease of bone, or middle-ear suppuration. 
The condition formerly known as “ pachymeningitis hemorrhagica interna ” 
is now regarded as traumatic and not inflammatory in origin, and is described 
under the heading of chronic subdural hematoma (cf. p. 1646). 

The fine infiltration of the pia-arachnoid by the cells of secondary 
carcinoma, of glioma, or sarcoma has been spoken of as a meningitis, but 
although such an infiltration may give rise to symptoms resembling those 
of a true meningitis, the term is not strictly accurate, though it is well to 
bear in mind that this form of new growth does occur and give a picture of 
meningeal irritation. 

The most useful classification of the varieties of meningitis is according to 
the nature of the micro-organism producing the inflammation, namely ; 
(1) Meningococcal Meningitis ; (2) Pneumococcal Meningitis ; (3) Pyogenic 
Meningitis; (4) Tuberculous Meningitis ; (5) Benign Lymphocytic Meningitis : 
(6) Syphilitic Meningitis ; and (7) Other Forms of Meningitis. 

(1) Meningococcal Meningitis (see p. 37) 

(2) Pneomococoal Meningitis 

Aetiology. — Pneumococcal infection of the meninges most commonly 
follows upon a similar infection elsewhere in the body, empyema and pneumo- 
coccal otitis being the commonest lesions, while pneumonia, abdominal 
infection, abscess and joint infection are less common. In one-third of the 
cases, however, the meningeal infection is primary. The characteristics of 
the cerebro-spinal fluid are that it is purulent and sometimes so thick that it 
will not flow through the needle. It is greenish-yellow in colour, contains a 
large amount of albumin, and multitudinous polymorphonuclear cells, among 
which the characteristic pneumococcus is found. In fulminant, rapidly fatal 
cases the fluid may be turbid from the presence of pneumococci alone, no 
reaction in the form of pleocytosis being present. The disease may occur at 
any age. It is sometimes a terminal event of a pneumococcal infection else- 
where, and passes almost unnoticed, or is discovered only at the autopsy. 
Meningitis which follows operations upon the nose and disease of the nasal 
bones is usually of the pneumococcal variety. 

Pathology. — The surface of the brain and spinal cord is highly char 
acteristic. Usually the whole surface of the vertex and of the base is covered 
with a thick, tenacious, greenish-yellow pus, which is contained in the meshes 
of the arachnoid, and between this and the dura. The ventricles often 
contain pus. A similar exudation is found upon the spinal cord, more especi- 
ally upon the dorsal aspect, and in the cervical and lumbo-sacral regions. 
The major affection of the vertex of the brain is the peculiarity of this disease, 
and only in the rarest cases is the base alone affected. The exudation is 
characterised by the greater amount of fibrin than in other forms of meningitis. 
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Symptoms. — The symptoms are those which are common to all forms of 
meningitis. Some of the cases arc indistinguishable symptomatically from 
those of tuberculous meningitis. Others run a very rapid course, and present 
few features other than headache, vomiting and pyrexia, with a rapidlv 
oncoming and quickly fatal coma. In others again, the meningeal symptoms 
are concealed in the terminal asthenia of a previously existing pneumococcal 
infection elsewhere, such as empyema, purulent pericarditis or peritonitis. 

Diagnosis. — This rests upon the presence of signs of meningitis, or the 
existence of coma alone, together with a cerebro-spinal fluid which is purulent 
from the presence of polymorphonuclear leucocytes, and the finding of pneumo- 
cocci in the fluid. 

Prognosis and Treatment. — In the past pneumococcal meningitis was 
uniformly fatal but of recent years occasional reports have been made of 
recovery following the administration in large amounts of pneumococcal 
antisera. The introduction of the sulphonamide drugs has further improved 
the prognosis, and although the mortality is sfcill high, numerous recoveries 
have been recorded as a result of intensive administration of sulphapyridiue 
and sulphathiazole. It remains to be seen what will be the effect upon the 
prognosis of the more general use of penicillin. 

(3) Pyogenic Meningitis 

Apart from meningococcal and pneumococcal infections, suppurative 
meningitis may result from the invasion of the meninges by staphylococci, 
streptococci, gonococci, B. influenza, B. anthracis and streptothrix. 

Staphylococcal and streptococcal infections are by far the most common. 
They may result in young children from septic conditions of the umbilicus 
and from infections of the skin. Usually they are due to extension of an 
infection from structures adjacent to the meninges, and follow disease of 
cranial and spinal bones, especially caries in the middle ear, erysipelas and 
other infections of the scalp, wounds of the meninges, especially bullet wounds, 
rupture of intracranial abscess, and they may occur in the course of a general 
septicaemia. 

Pathology. — The pathology of these conditions does not materially 
differ from that of pneumococcal meningitis. In all cases the exudation 
is purulent, and in the meningitis due to B. anthracis it is of a red colour, 
due to concomitant blood effusion. The cerebro-spinal fluid contains large 
numbers of polymorphonuclear leucocytes, together with the micro-organism 
responsible for each variety. Suppurative meningitis resulting from bone 
disease and from wounds of the meninges may be localised by the formation 
of meningeal adhesions, and an intrameningeal abscess may result. Such 
an abscess situated upon the upper surface of the temporal bone is not an 
uncommon result of caries of the middle ear. 

The clinical aspect is that common to all forms of acute meningitis, high 
pyrexia, rigors and delirium being conspicuous. The course is rapid, and, 
before the introduction of modern chemotherapy, led to an almost invariably 
fatal termination. In the localised form where drainage can be ensured and 
extension of the infection prevented, recovery should take place. 

Diagnosis. — This depends upon the presence of the clinical signs of 
meningitis and of a cerebro-spinal fluid containing polymorphonuclear 



TUBERCULOUS MENINGITIS 1585 

leucocytes in large quantities, and upon the recognition in this fluid of the 
several micro-organisms responsible, by microscopic examination and culture. 
Tha recognition of B. influenza j requires that cultures should be made upon 
a blood medium, for otherwise the organism may be easily overlooked and 
the fluid reported as sterile. Further, the presence of some well-known 
cause for suppurative meningitis, such as ear disease, staphylococcal infection, 
etc., suggests the diagnosis. 

Acute otitis media may give rise to symptoms closely resembling those of 
meningitis, such as headache, pyrexia, vomiting, head retraction and delirium. 
In such cases examination of the car, which should be made a routine in 
all cases where meningitis is suspected, will reveal tympanic distension, the 
relief of which is followed by a speedy disappearance of the symptoms, 
in this connection it must be borne in mind that meningitis and intracranial 
abscess seldom follow directly upon acute otitis, but are usually the sequela) of 
chronic otitis, which has resulted in caries of the temporal bone. When 
evidences of caries of the middle car are present in a case presenting cerebral 
symptoms, distinction has to be made between meningitis and abscess of 
the brain. Here tho prescnco of localising symptoms, either temporal or 
cerebellar, and the presence of papiilccdema and any tendency to a temporary 
abatement of the symptoms point to the existence of an abscess, and further 
lumbar puncture will in all but the rarest cases settle tho point. In cases of 
abscess in which cells and organisms aro found in the ccrcbro-spinal fluid, 
these exist in small numbers only, as compared with the copious cells and 
organisms present in the fluid of suppurative meningitis (seo p. 1589). 

Treatment.—Jn cases of meningitis secondary to temporal caries, the 
sourco of infection should be at once cleared out by surgical procedure. As 
in tho enso of pneumococcal meningitis the prognosis and treatment of all 
forms of pyogenic meningitis have been profoundly altered by the introduction 
of sulpbunilamidc and its derivatives. Tho made of employment of these 
drugs is dealt with on p. 61. 

(1) Tunni’.cur.ous .Wknixgitis 

This disease results from the general invnsiou of the cerebro-spinal lopto- 
mcningcs by the tubercle bacillus, and this organism invariably arrives 
in the. meninges by tho blood stream from some previously existing focus 
of tuberculous infection clscwhoro, and most commonly from caseous tracheo- 
bronchial und mesenteric glands and tuberculous bouo disease. Occurring 
at all ages, it is the form by far tho most frequently met with in the second 
and third years of life. 

./Etiology. — Thu inheritance of a lowered resistance to the invasion of the 
tubercle bacillus is au important fuotor, especially when such a tendency 
exists in both parents. The sexes arc equally affected. Tuberculous 
meningitis is rare during tho first year of life, and especially during tho first 
G months of life, when posterior basal meningitis is most common. Its 
greatest incidence i8 during the second und third years. It is common through- 
out childhood and early adult life, after which it becomes increasingly rare. 
The primary focus from which the organisms are spread to the meninges 
is most commonly a tuberculous bronchial or mesenteric gland. 

Sometimes tho source of infection is tuberculous disease of the lungs, 
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of the urogenital tract, of the abdomen, of the ear, of the joints, or of bone 
Operations upon the sites of tuberculous disease may directly cause the 
dissemination of the tubercle bacilli, and especially surgical procedures upon 
tuberculous intracranial tumours, upon spinal caries, and upon tuberculous 
disease of bones and joints. The acute specific fevers, and especially measles 
are sometimes the exciting causes of the disease. Injury to the head some! 
times determines the attack. 

Pathology. — The essential change in tuberculous meningitis is the 
presence of an inflammatory exudate studded with discrete miliary tubercles 
in the pia-arachnoid membranes, particularly in the interpeduncular space 
and over the base of the brain. 

On removing the skull-cap the dura is found to be so tense that it can only 
with difficulty be indented by the pressure of a finger. When the dura b 
incised the cerebral convolutions are seen to be flattened and pressed firmly 
against the inner surface of the dura. No cerebro-spinal fluid escapes from 
over the surface of the hemispheres. In extracting the brain from the skull 
it is commonly ruptured and fluid escapes with a gush from the dilated 
ventricular system, allowing the hemispheres to collapse. The base of the 
brain, especially the interpeduncular space, is seen to be covered with a 
gelatinous greenish-yellow exudate which surrounds the optic chiasma, the 
emerging cranial nerves and infundibulum and the vessels of the circle of 
Willis, and spreads out to the tips of the temporal lobes and to the stems of the 
Sylvian fissures. Only rarely does this exudate spread on to the convex 
surfaces of the brain. In cases of relatively long duration the exudate acquires 
a greyish colour, and is tough in consistency and firmly adherent to the brain. 
Close inspection of this inflammatory exudate shows it to be studded with 
innumerable, small, grey tubercles. These are particularly numerous in 
relation to the blood vessels, and they can be seen in large numbers along 
the course of the middle and anterior cerebral arteries. The whole ventricular 
system is uniformly and greatly dilated, and flakes of green gelatinous lymph 
may be found mixed with the cerebro-spinal fluid contained in the distended 
ventricles. Frequently small tubercles can be seen scattered over the walls 
of the ventricles and over the surface of the choroid plexuses. Not infre- 
quently discrete tuberculous foci may be found scattered through the sub- 
stance of the hemispheres, cerebellum and brain-stem. These vary in size 
from the pin-point tubercles characteristic of the basal meninges to caseating 
masses the size of a marble. Rarely thrombosis may be seen in one or other 
of the venous sinuses, and occasionally areas of softening are found in the 
brain substances. 

The meninges of the spinal cord are usually also involved, and tubercles 
may be seen upon the surface of the cord or the inner aspect of the dura mater. 

Examination of the rest of the body almost invariably shows the changes 
of generalised miliary tuberculosis, the exception being those rare cases 
in which tuberculous meningitis has resulted from a tuberculoma in the 
substance of the brain. 

Symptoms. — The onset is usually gradual, with signs of vague and slight 
illness. In children, general apathy and neglect of amusements and plav, 
headache, loss of appetite, dullness, fretfulness, restlessness at night with 
grinding of the teeth during sleep, headache, vomiting and pyrexia are 
common symptoms. In older subjects, lassitude, depression, mental altera- 
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tion, perversity and hysterical manifestations are frequent. Constipation is 
usually present, and the breath has a peculiar fetor. The facial expression 
is one of illness and frowning discomfort, and there is disinclination to talk. 
Young children may be speechless for days together. As a rule, in this stage 
of the disease young children complain of nothing, and delirium is rare ; but 
as age advances, delirium increases in frequency, and headache, usually 
frontal, is increasingly complained of. These slight and vague symptoms 
may last from a few days to several weeks, and constitute what has been called 
the prodromal stage of the malady. An early disappearance of the knee 
and ankle jerks, and the occurrence of retention or urine are often early signs 
and should be looked for in suspected cases. In those cases which are said to 
begin acutely, careful inquiry will generally reveal that some symptoms such 
as the above have preceded the acute onset. The further development of the 
disease is marked by the appearance of a lethargy, which soon deepens into a 
stupor, from which it is difficult or impossible to arouse the patient. Vomit- 
ing is of frequent occurrence, and headache may be severe. The child lies 
upon its side in a “ cramped ” position, resenting any disturbance. The 
expression becomes vacant, with wide-open eyes and dilated pupils, as if the 
gaze were fixed upon some distant object. There is often some retraction of 
the angles of the mouth, and there is frequently a bright malar flush. In the 
later stages the limbs are generally extended and rigid. Stiffness of the neck is 
the rule, and head retraction may occur, but this is never so marked as in 
posterior basal meningitis. The abdomen is always markedly retracted 
and a taohe cerebrale is often conspicuous. A single sharp cry, apparently 
causeless, called the hydrocephalic cry, which is common in all forms of 
meningitis and also in other infantile intracranial affections, is sometimes 
heard. 

Ocular phenomena make their appearance towards the end of the first 
week of the developed disease. All varieties of varying and persistent strabis- 
mus and ptosis are met with, paralysis of the external rectus being the most 
common. Rolling movements and independent movements of the eyeballs 
may occur. None of these signs is constantly present. The pupils may be 
contracted at first, and may show varying inequality, but in the later stages 
they are dilated. Fapilloedema is often present towards the end of the 
second week, if the patient survives so long. It is of moderate intensity, 
the height of the swelling rarely exceeding two dioptres. Choroidal tubercles 
sometimes occur. 

Convulsions are common in every stage of the disease in children, but rare 
in adult cases. They may be the first symptom of the onset, but are more 
often met with in the later stages of the disease. They may be local or 
general. Repeated rhythmic movements are frequent, and are specially 
noticeable in connection with the mouth, where sucking and ohamping move- 
ments and grinding of the teeth are common. Rhythmic movements of the 
limbs may also occur. Coarse tremor upon movement of the limbs is the 
rule, and spasmodic twitching of the muscles is frequent. In rare cases, 
movements exactly like those of chorea occur. Kernig’s sign is usually 
present. 

The temperature is usually raised one or two degrees, but it presents no 
characteristic features. Irregularity of the pulse is the rule, and i3 of con- 
siderable diagnostic importance. Rapid in the early stages, it tends to become 
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unduly slow in the stage of coma, and again rapid as death nears. Cheyne- 
Stokes breathing and grouped breathing are common. Constipation is usually 
a marked and persistent feature. 

Diagnosis. — The early symptoms of the disease may give rise to difficulty 
in diagnosis, but the latter is relatively simple when the disease is advanced. 
The diseases liable to be confused with tuberculous meningitis at its com- 
mencement are gastro-intestinal catarrh, the exanthemata — especially enteric 
fever — and pneumonia. It must be borne in mind that in children convulsion, 
strabismus, head retraction and stiffness of the neck, with pyrexia, may be 
symptomatic of many maladies apart from meningitis, especially of apical 
pneumonia. In enteric fever the temperature is higher and the headache 
more severe, and irritability and resentment of interference are not present ; 
the decubitus is usually dorsal. Widal’s test is of importance in this con- 
nection. When distinctive signs of intracranial disease have appeared the 
diagnosis has to be made from other forms of meningitis, sinus thrombosis, 
tumour, abscess and middle-ear disease. Careful examination of the retina 
and of the tympanic membranes is then necessary. In all cases the diagnosis 
must be made certain by the examination of the cerebro-spinal fluid. The 
characteristic features of the fluid are, that it is usually under considerable 
pressure, it is clear or only slightly turbid, has no visible deposit before 
centrifugalisation, but it often forms a fine fiocculent clot. It contains la 
excess of albumin. The normal sugar is reduced or absent, and there i3 a 
marked and early fall in the chloride content. There i3 a pleocytosis with a 
high proportion of lymphocytes, 70 to 80 per cent, being of this nature, and 
the rest being polymorphonucleat3. Careful examination will almost always 
reveal the presence of the tubercle bacillus. The organisms are sometimes 
difficult to isolate from the fluid, but their presence can be readily demon- 
strated by injecting the fluid into the subcutaneous tissue of guinea-pigs, 
when the characteristic lesion of tubercle results. It must bo remembered 
that in some cases the polymorphonuclear leucocytes may be in excess, bus 
these cases are at once distinguished from other forms of meningitis by the 
presence of numerous lymphocytes, by the absence of the meningococcui 
and of the other germs producing suppuration, and by the presence of the 
tubcercle bacillus. Pirquet’s skin reaction is often absent in tuberculous 
meningitis. 

Course. — The course of tuberculous meningitis is progressive to an 
invariably fatal termination in from a few days to 3 weeks after the appear- 
ance of definite symptoms. 

Treatment. — From the unvarying fatal issue of the malady, treatment 
can only be directed towards the relief of Bymptoms. Temporary improve- 
ment and relief of headache may be brought about by lumbar puncture, 
which may for this purpose bo repeated several times. Bromides, chloral, 
aspirin and other analgesic drugs may be used to relieve the headache, check 
the convulsion and diminish the restlessness. Hexamine in large doses, 
inunction of mercury and administration of tuberculin have been largely 
used, but without any success. Sulphonamides are also without effect- 
General treatment must be that which will secure such comfort as is possib- 15 
for the patient. Where swallowing is difficult nasal feeding should be adopted. 
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(5) Benign Lymphocytic Meningitis 

Synonyms. — Epidemic Serous Meningitis ; Benign Aseptic Meningitis. 

Etiology. — The causative ageut is unknown, but there is evidence that 
it is a neurotropic virus. No organisms have been found in the eerebro-spinal 
fluid. The disease has been transmitted to animals by injection of cerebro- 
spinal fluid obtained in the acute stage of the affection. The malady so named 
appears to be of wide distribution. 

Pathology. — Since recovery is tlie rule, nothing much is known of this, 
but lymphocytic infiltration of the lepto-meninges has been found in one 
fatal case. 

Symptoms. — Children are mostly affected, but no age appears exempt. 
The onset is abrupt, with headache, sickness and fever. The typical signs 
of meningeal irritation are present, ueck and 3pine rigidity, Kernig’s sign, 
irritability and restlessness and sometimes delirium. Somnolence is unusual. 
In young children convulsions may occur. The fever mounts to 102 or 103 
and fluctuates. It may disappear in 2 or 3 days, or persist for 3 weeks. 
Lumbar puncture yields a eerebro-spinal fluid under pressure, usually clear 
but sometimes opalescent. The cell count ranges from 50 to 1500 per c.mm. 
After the first two or three days these cells are almost wholly lymphocytes. 
The sugar and chloride contents remain at normal height, thus differing 
from the findings in other forms of acute lcpto-meningiti3, and resembling 
the findings in acute poliomyelitis. 

Diagnosis. — This depends upon the eerebro-spinal fluid findings and 
upon the benign course of the illness. For a few days differentiation from 
poliomyelitis may be impossible. 

Prognosis. — Recovery is the rule. 

Treatment. — Repeated lumbar puncture reduces the intracranial tension. 
Beyond this, only general nursing care is needed. 


(6) Syphilitic Meningitis 

Miningitia due to infection by the Spirochccta pallida is one of the charac- 
teristic lesions met with in practically all cases of syphilitic disease of the 
central nervous system, and plays its part in the production of the symptom 
complexes of these maladies, from acute cerebral syphilis and acute myelitis 
to general paralysis and locomotor ataxy. It may occur at any period after 
infection, but one-half of the cases occur during the first four years. In a few 
cases the symptoms have been noticed coincidcntly with the syphilitic roseola. 

Pathology. — The morbid process consists essentially in an infiltration 
of the meninges with lymphocytes and plasma cells, spreading from the 
perivascular spaces where the spirochetes multiply freely, and it may lead 
to scarring and opacity of the membranes, with consequent strangling of 
the nerves and vessels and occlusion of the arachnoid space, or to massive 
gummatous formation in the meninges. It is essentially a chronic form of 
meningitis though it may result in the production of acute symptoms. 
A marked feature is that the meningeal changes may be found actively 
progressive in one spot, and equally regressive in another. The disease 
may be local or diffuse, and it may attack the dura (pachymeningitis) and 
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involve the overlying bone, or it may spread from the pia-araohnoid into 
the sublying nervous tissue (meningo-encephalitis). 

The cerebro-spinal fluid is characteristic. It is usually under increased 
pressure, is clear and colourless, and contains lymphocytes and no other cell 
forms. The number of the lymphocytes present is in direct proportion to 
the activity of the meningeal syphilis. The spirochsete has rarely been 
found in the fluid, yet inoculation of apes with the fluid has proved 
successful. 

Symptoms. — Apart from those conditions of nervous syphilis in which 
meningitis is associated with arterial disease, the formation of massive 
gummata and neuronic degeneration, syphilitic meningitis may be described 
as giving rise clinically to the following conditions : 

1. Headache. 

2. Hydrocephalus. — In those acute cases of cerebral syphiliB characterised 
by rapidly oncoming headache, vomiting and papillcedema, mental reduction 
and somnolence without localising symptoms, and which respond readily 
to treatment, it seems certain that ventricular distension, consequent upon 
adhesive meningitis and ependymitis, is responsible. A more slowly oncoming 
ventricular occlusion may give rise to symptoms which cannot be distinguished 
from those caused by a non-localisable intracranial tumour. Syphilitic 
meningeal occlusion may give rise to typical hydrocephalus, and a consider- 
able proportion of the cases of infantile hydrocephalus are of this nature and 
are due to congenital syphilis. A few cases are recorded in which chronic 
hydrocephalus of this nature has occurred in adult life. 

3. Infantile syphilitic meningitis. — This is a chronic malady which 
commences insidiously during the first few months of life, with signs of 
general nervous deterioration. The appearance of the brain is very char- 
acteristic. The membrane over the vertex is opaque and thickened and 
adherent to the cortex. The gyri are shrunken, the sulci wide and the surface 
of the brain has in parts the appearance of wash-leather. The child does 
not get on, and takes an ever-decreasing notice of its surroundings. Power 
of movement lessens, the limbs become rigid and the clinical aspect comes 
to resemble exactly that of a severe cerebral diplegia. Convulsions arc of 
frequent occurrence. The diagnosis is not difficult, for the signs of meningitis 
are obvious and those of congenital syphilis may be present. There is an 
excess of lymphocytes in the cerebro-spinal fluid, both in which and in the 
blood there is a positi ve Wassermann reaction. The prognosis in any case 
where the symptoms have become marked is most unfavourable. 

4. Adult syphilitic meningitis, with a symptom-complex closely resembling 
that of tuberculous meningitis, has been reported on many occasions (see 
pp. 1586, 1587). 

5. Paralysis of cranial nerves. — This common and often isolated symptom 
of nervous syphilis may result from sclerosing basal meningitis or from the 
presence of a gumma in the course of the nerve. Several of the nerves may 
be involved together in one patch of meningitis. Any of the cranial nerves 
may be affected from the olfactory to the hypoglossal, but the third or oculo- 
motor nerve is by far the most frequently attacked. 

Treatment. — The treatment of the above conditions is that appropriate 
for nervous syphilis in general (p. 1659). The combined administration 
of mercury by inunction or of bismuth by intramuscular injection with arsenic 
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compounds by intravenous injection gives the best results. Iodide of 
potassium is also of value and should be administered over a long period. 


(7) Other Forms oe Meningitis 

Meningitis due to the typhoid bacillus is a rare malady. It may occur 
as a primary disease, but is usually a complication in the course of enteric 
fever. It is to be remembered that while many cases of enteric fever present 
cerebral symptoms, in very few can meningitis be proved to exist. The 
meningeal exudation, generally serous, is sometimes purulent. The cerebro- 
spinal fluid contains lymphocytes, and the typhoid bacillus is present. The 
symptoms resemble those of acute meningitis in general. The diagnosis 
depends upon the presence of enteric fever, of Widal’s reaction and the 
discovery of B. typhosus in the cerebro-spinal fluid. The malady is generally 
fatal, but a considerable number of recoveries have occurred, especially 
in children. In rare cases symptoms of meningitis occur in the course of 
rheumatic infection, and Poynton and Paine have brought forward evidence 
that such symptoms are the result of infection of the meninges with the 
Diplococcus rheumaticus. The term “ serous meningitis ” is applied to 
those cases of meningitis in which the cerebro-spinal fluid is clear and sterile. 
In such cases recovery is the rule, and the symptoms are not rarely rapidly 
relieved by lumbar puncture. (For Torulosis, see pp. 204 and 205.) 

Meningism 

The term “ meningism ” is used for a group of cases which present sym- 
ptoms of meningitis and in which no pathological change can be found either 
in the cerebro-spinal fluid, or, if death occur, in the meninges or cerebral 
tissue. It is met with in children in association with acute febrile diseases, 
and is presumably due to the toxin present. Recovery is usually rapid and 
complete. 


HYDROCEPHALUS 

Definition. — The term “ hydrocephalus ” denotes an abnormal accumula- 
tion of cerebro-spinal fluid within the skull. This may be confined to the 
ventricular cavities, giving rise to the variety known as internal hydro- 
cephalus ; or it may involve both the ventricular and the general subarachnoid 
spaces. This distension is associated in many cases with an expansion of the 
cranial bones and enlargement of the skull. 

General Considerations. — Theoretically this abnormal increase of fluid 
may result from one or more of three causes, viz. : (1) excessive production of 
fluid ; (2) interference in the normal flow of fluid ; and (3) defective absorp- 
tion. The fluid is normally produced by the choroid plexuses of the ventricles, 
and flows through the ventricular system into the general subarachnoid space 
by way of the foramina of Luschka and Majendie in the roof of the fourth 
ventricle. It then fills the basal cisterns and, passing forward between the 
tentorium cerebelli and the brain-stem, flows up over the cerebral hemispheres 
to be absorbed by the arachnoid. villi, which project into the walls of the 
venous sinuses and discharge their contents into the venous blood stre am. 
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Some of the fluid passes downwards into the spinal subarachnoid space but it 
is estimated that only one-tenth of the fluid is absorbed from arachnoid villi 
in the spinal spaces. 

Of the causes of hydrocephalus the most important and the one of which 
we have the most precise knowledge is obstruction of the normal cerebro- 
spinal flow, and it is evident that this obstruction may occur at several 
different points and be produced by a great variety of pathological causes. 
Some of these are known and some remain obscure. It will thus be seen that 
hydrocephalus is the end result of a variety of causes and until our knowledge 
is more complete, it is most satisfactorily classified on a clinical basis and 
described as a number of clinical pictures which recur with some frequency. 

The following principal varieties of hydrocephalus are met with : (1) con- 
genital hydrocephalus ; (2) chronic acquired hydrocephalus ; and (3) acute 
acquired hydrocephalus. 

In the majority of cases in which general atrophy of the cerebral tissues 
occurs, fluid accumulates both in the ventricles and in the subaraohnoid 
space ; but such compensating enlargement is not to be regarded as, in any 
sense, of the same nature as true hydrocephalus. Such accumulation of fluid 
is found in cases of cerebral diplegia, general paralysis of the insane, cerebral 
arteriosclerosis, and chronic alcoholism, and it also occurs in the brains of old 
people. It is merely the result of wasting and shrinkage of the brain tissue, 
and the accumulation of fluid takes place in order to fill the space which is 
vacated within the rigid skull. 

(1) Congenital Hydrocephalus 

./Etiology. — Hereditary influences are of importance in the causation 
of congenital hydrocephalus. This disease frequently affects several children 
of the same parents, and it may even appear as a striking familial disease, 
affecting members of several generations of the same stock. Spina bifida, 
meningocele and hydromyelia are of frequent occurrence in association with 
this condition, and irregular or arrested development of the brain-stem and 
cerebellum, particularly the Arnaldo-Chiari malformation, are common. 
Among other bodily abnormalities not infrequently associated with the 
affection may be mentioned hare-lip, cleft-palate, talipes, rectal and testicular 
ectopia, and imperforate anus. In a few cases definite syphilitic lesions 
of the ependyma of the brain-stem in the region of the aqueduct or fourth 
ventricle have been found. In many cases the cetiology remains completely 
unknown. 

Pathology. — The quantity of fluid which is found in the ventricles after 
death varies greatly, usually being 15 to 20 ounces. In long-standing cases 
with great cranial enlargement, very large quantities have been met with. 
The character of the fluid does not usually greatly differ from that of normal 
cerebro-spinal fluid. Its specific gravity varies from 1008 to 1010. It is clear 
and colourless, or occasionally slightly yellow. It contains a very small 
quantity of albumen and a normal quantity of chlorides. The dilatation of 
the lateral ventricles is more extensive than that of the third and fourth 
ventricles, and is usually symmetrical upon the two sides. It affects the 
body more than the cornua of the ventricles, so that the central cortex is post 
thinned. The foramina of Monro are greatly enlarged and the anterior pillars 
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wasted. The convolutions are flattened and the sulci indistinct. The thick- 
ness of the cerebral substance is much reduced. In advanced cases the 
cerebral hemispheres have the appearance of thin-walled sacs, which collapse 
entirely when the contained fluid is allowed to escape. In a few cases the 
aqueduct has been found closed as if by an antecedent ependymitis. 

Symptoms. — In congenital hydrocephalus the enlargement of the head 
is the first noticeable feature. It may take place during intrauterine life, 
and it may be so great as to make delivery impossible without destruction of 
the head. More frequently the cranial enlargement, not noted at the time of 
birth, becomes evident during the first weeks of life. The increase usually 
affects all the diameters of the cranial cavity, and is most marked at the 
vertex and least at the base. Trousseau compared the opening out of the 
cranial bones, which occurs as the head enlarges, to the falling back of the 
petals of an opening flower. The forehead is large, rounded, and projects 
forward, the temporal fossee are obliterated, ana the parietal eminences 
carried backwards. The vertex is often somewhat flattened, as also may be 
the occipital region. The direction of the external auditory meatus alters 
with the increasing size of the head ; normally directed obliquely forwards 
it comes to look directly inwards or even obliquely backwards in severe cases. 
The head is frequently asymmetrical. The sutures may be widely open, 
and then there is marked bulging along these lines and at the fontanelles. 
The skull may attain enormous dimensions, and it may be beyond the child’s 
power to lift or even move the head. Many examples are recorded in which • 
the circumference has been from 60 to 90 cms. The face is characteristically 
triangular, contrasting markedly with the forehead. Wasting of the facial 
subcutaneous tissues and retarded development of the maxilla and mandible 
often render the contrast still more striking. Bulging of the orbital plates 
of the frontal bones presses down the eyeballs, so that the pupils become 
more or less covered by the lower lids, and a band of the solerotic may be 
visible between the iris and the upper lid. The hydrocephalic child often 
uses his hands to depress the cheeks, and so draws down the lower lids out of 
the position which they impair the line of vision. The hair of the head becomes 
scanty, the subcutaneous veins of the scalp are often greatly developed and 
distended, and sometimes a vortex of distended veins radiates from the 
region of the anterior fontanelle. Percussion of the skull gives a character- 
istic, hollow, “ cracked-pot ” note. 

The general nutrition is poor, and bodily development retarded in pro- 
portion to the severity of the effect of the hydrocephalus upon the nervous 
system. The nervous symptoms whioh appear during the course of congenital 
hydrocephalus are both variable and inconstant, depending upon the severity 
of the condition and the rate at which it progresses. They may be summed 
up in the following list in order of frequency : convulsions, mental failure, 
spastic paralysis of the limbs, optic atrophy, deafness, nystagmus, headache, 

S apillcedema, and vomiting. There is no constancy regarding these symptoms. 

onvulsions may be absent, and mental acuity may be unimp aired. Spastic 
weakness occurs in less than half the cases, optic atrophy still more rarely, 
and papilloedema is distinctly unusual. 

Convulsion.— -While it is to be borne in mind that the whole course of 
hydrocephalus in children may run without the occurrence of convulsion, 
yet in the majority of cases this symptom is conspicuous. In some of the 
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post-natal cases the symptoms of cerebral disorder are ushered in by con- 
vulsion, and it is probable that in many cases such convulsions are the im- 
mediate expressions of the morbid process, of which the primary hydro- 
cephalus is the final result. The convulsions which recur at intervals through- 
out the course of the majority of cases of hydrocephalus result from a condition 
of functional instability of the cerebral cortex, which long-continued increased 
intracranial pressure brings about. The convulsions are usually general, 
with loss of consciousness. 

Mental impairment . — All degrees of mental reduction occur, from the least 
noticeable to complete idiocy. The more severe forms are met with in cases 
when cerebral agenesia and porencephaly are associated. The psychical 
reduction is less prominent the greater the age at which the symptoms com- 
mence, and, as a rule, the intelligence is far greater than the severity of 
symptoms (cranial enlargement, paresis, etc.) might lead one to expect. 
Cerebration is usually slow and the disposition placid, and periods of somnol- 
ence are of common occurrence. 

Paralysis . — The effect of long-continued ventricular distension in many 
cases is to cause degeneration of the pyramidal system, and, according to its 
degree, the latter entails bilateral spastic paralysis with contracture. The 
first signs of the onset of this event are exaggeration of the deep reflexes, and 
the change in type of the plantar reflexes from the flexor to the extensor 
response. The lower extremities are affected earlier and to a greater extent 
than are the upper, and at one period of the disease a case may present the 
picture of cerebral diplegic rigidity comparable with that of Little’s disease. 
The upper extremities are affected later. The paresis of the limbs is almost 
always symmetrical and equal upon the two sides. Sensibility is generally 
normal. 

Vision is interfered with in a considerable proportion of the cases. The 
enlargement of the infundibular portion of the third ventricle, by pressure 
upon the inner borders of the converging optic tracts, may cause bitemporal 
hemianopia with atrophy of the nasal portions of both optic disks, this condi- 
tion subsequently progressing to complete blindness and complete optic 
atrophy. 

In rare cases, optic atrophy is the result of papillcedema. Strabismus is 
commonly present and it iB most frequently convergent. Nystagmus is met 
with in the subjects of hydrocephalus who are blind from optic atrophy, and 
it is of frequent occurrence in long-standing cases in which spastic paresis is 
well marked. 

Headache is rarely complained of, and never dominates the clinical picture 
in children, and is never so severe and persistent as that arising from the 
presence of an intracranial growth. Cerebral vomiting is of comparatively 
rare occurrence. 

When one considers the profound anatomical alterations which take place 
in the advanced stages of the disease, the occurrence in some cases of unusual 
symptoms indicative of interference with the functions of the cerebellum, 
brain stem and cranial nerves is easily explicable. Unilateral or bilateral 
ataxy, vertigo, deafness, anosmia and paralysis of cranial nerves, are the 
most important of such unusual symptoms. . 

The signs of failure of the nervous system as a whole usher in the fatal 
result in severe cases. For some days or perhaps weeks before death, hebe- 
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fcude may become profound ; spastic paresis gives place to flaccid paralysis 
with muscular wasting, the deep reflexes disappear, and the sphincter mechan- 
ism loses its control and subsequently it® tone. 

Diagnosis. — On account of the characteristic appearances of the skull 
this seldom presents any difficulty, though in childhood only a careful history 
will serve to differentiate the congenital from the chronic acquired type of 
hydrocephalus. The enlarged skull of rickets is recognised by its different 
conformation, by the absence of nervous signs, with the possible exception 
of convulsions, by the absence of the characteristic change in the percussion 
note, and by the presence of other rachitic signs. The rare condition of 
macrocephaly is not associated with any distortion of the relative pro- 
portions of the skull. It should be remembered that an abnormally large head 
is hereditary, in some families. 

Prognosis. — In all severe and progressive cases the prognosis is hopeless. 
In some of the milder cases the process becomes arrested, and the patient 
may attain to adult life with the possession of all his faculties. In cases in 
which the disease becomes stationary, the prognosis as regards mental capacity 
and the continuance of recurring convulsions has to be considered. If the 
mental capacity at the time of the arrest is fair, it is not likely to deteriorate 
further, unless epilepsy is established. When mental reduction is marked 
at the time of arrest, any appreciable degree of improvement cannot reason- 
ably be expected. A certain number of cases of mild congenital hydrocephalus 
cease to progress and the symptoms retrogress and disappear permanently. 

Treatment. — In those cases in which there is evidence of congenital 
syphilis the employment of antisyphilitic treatment is indicated. 

The results of surgical interference for the relief of pressure or to attempt 
the re-establishment of a way of escape for the cerbero-spinal fluid have been, 
up to the present, so unsatisfactory, that many writers and authorities con- 
sider such measures unjustifiable. It should be remembered, however, 
that in severe and progressive cases one is dealing with a necessarily fatal 
malady, and a few encouraging results have been published, which appear to 
justify further investigation. Ventricular paracentesis is useless, as any 
relief which results is only temporary and it is not without danger if the 
intraventricular pressure is raised. 

(2) Chbonic Acquired Hydrocephalus 

ADtiology. — Hydrocephalus, usually of the internal type secondary to 
obstruction in the cerebro-spinal fluid pathway, may result from a variety 
of causes. Foremost among these is meningitis, especially the posterior basic 
meningitis of infancy and early childhood, but it may result from any type of 
meningitis in which recovery from the initial disease takes place. It is caused 
by occlusion of the foramina of Luschka and Majendie, and results in a 
uniform distension of the entire ventricular system. Another group of cases 
depends upon a primary, non-neoplastic stenosis of the Aqueduct of Sylvius, 
as described by Stookey and others. Some of these cases show a proliferation 
of the sub-ependymal glia with constriction of the lumen of the aqueduct. In 
others the ependyma may undergo proliferation with the development of 
tufts which project into the lumen of the canal and form valve-like obstructions 
to the flow of fluid. Again, in others the lumen itself may be split up into a 
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number of minute channels hardly visible to the naked eye. The ultimate 
cause of this aqueductal atresia i3 unknown. In a third group acquired 
hydrocephalus results from the presence of neoplasms of slow growth which 
obstruct the cerebro-spinal fluid channels ; of these the slowly growing 
cerebellar astrocytomas of early childhood are the most important. Other 
causes are cysts and slowly growing tumours of the third and fourth ventricles, 
supra-sellar (Rathke pouch) cysts, and pineal or other tumours of the mid- 
brain. 

Symptoms. — The symptoms of chronic acquired hydrocephalus depend 
largely upon the age at which the process starts. If the malady begins in 
early infancy the picture is in all respects similar to that of congenital hydro- 
cephalus. If it occurs in early childhood before the sutures of the skull have 
become fused and the bones of the vault indistensible, the picture is that of 
moderate hydrocephalus combined with the symptoms and signs of raised 
intracranial pressure. 

Pressure symptoms often begin abruptly after the signs of hydrocephalus 
have been present for a considerable time. Prominent among these are 
headache, usually paroxysmal in character, vomiting, strabismus, and double 
vision. In such cases papilloedema is common and if left unrelieved leads 
to failure of vision from consecutive optic atrophy, which may come on with 
very great rapidity. In long-standing cases mental failure may occur, and 
weakness and inco-ordination of movement from a combination of disturb- 
ances of the pyramidal and cerebellar systems. There may be considerable 
arrest of physical development, and in cases extending into later childhood 
puberty is commonly delayed or complete infantilism may persist. 

Treatment. — In some cases of acquired hydrocephalus the cause can be 
removed by surgical operation and cure may result. To this category belong 
those due to tumour or cyst formation. Various methods of re-establishing 
the cerebro-spinal fluid flow have been devised in cases of stenosis of the 
aqueduct or occlusion of the meningeal foramina, but reports of successful 
results are few. As in congenital hydrocephalus, the different forms of ventri- 
culostomy have proved disappointing and external decompressions usually 
only afford temporary relief, quickly followed by the added complications of 
cerebral herniation. 


(3) Acute Acquired Hydrocephalus 

This condition results from rapid and severe obstruction to the flow of 
cerebro-spinal fluid in subjects whose skulls are no longer capable of expansion, 
or in the case of children when the expansion of the skull cannot keep pace 
with the ventricular distension. Therefore, unlike the congenital and the 
chronic forms of hydrocephalus there is little or no enlargement of the head 
and the clinical picture is that of raised intracranial pressure, usually without 
localising signs. 

AEtiology. — In former times the term acute hydrocephalus was applied 
to tuberculous meningitis, and ventricular distension indeed plays an im- 
portant part in the evolution of this malady. The use of the term in this 
connection has, however, fallen into disuse. The co mm on cause of the con- 
dition is new formation within the skull in such a position as to obstruct the 
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How of cerebro-spinal fluid. It is thus most often met with in tumours of the 
third and fourth ventricles, and of the posterior cranial fossa. 

Symptoms. — These are the general symptoms of increased intracranial 
pressure of rapid onset and great severity. The majority of cases present 
themselves with the symptom-complex of headache, vomiting and papill- 
oedemn without signs of any local lesion of the hemispheres or cerebellum. 
In severe cases proptosis may be present ; distension of the veins of the scalp 
may be seen ; and the skull commonly has a characteristic “ cracked-pot ” 
percussion note. Radiological examination may reveal a mottled appearance 
of the vault resembling that of beaten silver, and there may be some decalci- 
fication of the posterior clinoid processes and general flattening of the cavity 
of the sella turcica. The diagnosis is confirmed by ventriculography. 

Treatment. — This is essentially that of the underlying cause. 

(•1) Otitic Hydrocephalus 

This term has been used to describe certain cases of raised intracranial 
pressure occurring in the course of middle-ear suppuration, which appear 
to be due to an abnormal accumulation of cerebro-spinal fluid. 

The condition usually occurs in children, and has to be distinguished 
from cerebral abscess. Headache, vomiting, papillcedema and squint are 
common but, unlike cases of abscess, there is little, if any, toxaunia and 
the cerebro-spinal fluid remains normal except for an increase in its pressure. 

There is evidence that the condition is caused by a non-suppurative 
thrombosis of the cortical veins or venous sinuses, and similar cases nave been 
described as a complication of other localised infective processes, e.g. tonsillar 
infections. 

The illness runs a benign course, and complete recovery normally ensues. 
The intracranial hypertension may be controlled by repeated lumbar puncture. 


ENCEPHALITIS 

Inflammation of the brain may bo mot with under widely different clinical 
associations. It may occur as a primary disease or as a complication of 
known infective processes, affecting the system locally or generally, and 
it may occur as an associated event in diseases of the meninges. As a primary 
condition it is met with in a variety of virus diseases of the nervous system, 
pre-eminent amongst which is encephalitis lethargica. These are described 
in a later section. Encephalitis is a constant result of trauma to the skull, if 
tbis be sufficiently severe. It is found as the result of infection of the brain 
with pyogenic organisms, derived either from local sources of infection in the 
neighbourhood of the brain or from pyoamia, and it may then be either sup- 
purative (brain abscess) or non-suppurative. It may occur as a complication 
of many of the acute specific fevers, especially measles, vaccinia, and mumps. 
In these the encephalitis may only be a part of a general inflammation of the 
nervous system — an encephalo-myclitis. Acute encephalitis may be found 
iu rare cases as the sole manifestation of cerebral syphilis. 

In all forms of meningitis there is some degree of extension of the inflam- 
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mation into the brain tissue, and this assumes an important degree in tuber- 
culous meningitis and in some cases of epidemic cerebro-spinal meningitis. 

The symptoms common to all forms of encephalitis are the general 
symptoms of severe intracranial disease — headache, somnolence, coma 
irritability, delirium, convulsions and vomiting ; and, in addition, local 
symptoms of irritation and paralysis, the precise nature of which is deter- 
mined by the position and extent of the lesions. 

(1) Cerebral Abscess 

Synonym. — Suppurative Encephalitis. 

iEtiology. — Suppuration within the brain is never primary, but is the 
result of extension of infection from neighbouring tissues or through the blood 
stream from foci of infection in distant organs. In rare cases, the original 
focus of infection is undiscoverable. 

The following are the important causal factors : 

1. Direct infection from infected regions in the immediate vicinity 
(i adjacent abscess ). — The important cause of infection is any form of infective 
disease in the bones or soft tissues of the head and neck. From 60 to 70 per 
cent, of all cerebral abscesses arise in this way. By far the most common 
cause is chronic suppuration in the middle ear and petrous temporal bone, 
particularly when this is complicated by a superimposed acute infection. 
Infection of the frontal or other accessory nasal sinuses is second only in 
importance to middle-ear disease, and chronic infections of the bones of the 
skull, suppuration of the scalp, orbital cellulitis, carbuncles of the neck and 
face are other causes. 

Adjacent abscesses are usually solitary and commonly occur in the part 
of the brain in closest proximity to the primary focus of disease. Thus, 
abscesses secondary to ear disease are usually situated in the corresponding 
temporal lobe or cerebellar hemisphere, those resulting from disease of the 
nasal sinuses in the frontal lobes and so on. Exceptions to this generalisation 
are, however, met with. 

The exact manner in which the infection spreads to the brain probably 
varies in different cases. In some it occurs by a septic thrombosis of a vein 
communicating between the infected region and the underlying brain. In 
others the organisms gain access to the brain substance by spreading along 
the perivascular spaces from a localised area of meningitis evoked by the 
primary disease. In others still there may be direct spread by continuity 
through the process of '* ulceration ” of the surface of the brain described by 
MacEwen. "When the primary disease affects the upper surface of the petrous 
bone the abscess is co mm only situated in the temporal lobe which may be 
adherent to the tegmen tympani, while if the posterior surface of the petrous 
bone is affected, the abscess is usually in the cerebellum. In cases both of 
direct extension and spread through the perivascular spaces, the cerebro- 
spinal fluid shows the presence of leucocytes, predominantly polymorpho- 
nuclear, during the stage of invasion, indicating that the meninges have been 
involved even though no symptoms of meningitis are present. The organisms 
responsible are commonly' streptococcus, pneumococcus, or staphylococcus. 
The infection may be mixed. Other pyogenic organisms may be found, 3 nd 
rare cases are caused by streptothrix infection. 
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2. Pycemic states . — Abscesses resulting from infection through the blood 
stream are termed “ metastatic or hcematogenous abscesses ” and comprise from 
20 to 25 per cent, of the total. They commonly arise as a complication of 
chronic suppuration in the chest, such as bronchiectasis, empyema, or lung 
abscess. Less commonly they occur as a complication of chrome bone disease, 
puerperal septicaemia, acute infective endocarditis, or other septicsemic 
conditions. Subacute bacterial endocarditis may lead to multiple embolic 
foci of encephalitis but not to actual abscess formation. Rarely metastatic 
abscesses may arise from localised suppuration in remote parts, such as the 
liver and appendix, where there has been no evidence of a pysemic state. 
It is probable that the 10 per cent, of cases of cerebral abscess in which no 
primary cause can be found fall into this category, the original focus of disease 
having undergone complete resolution. 

Metastatic abscesses are commonly multiple but may be solitary. They 
are usually situated in the cerebral hemispheres and originate at the junction 
of the cortex and subcortical white matter or in the central grey masses. 
They are rare in the cerebellum and brain-stem. The organisms responsible 
are streptococcus, staphylococcus and pneumococcus and mixed infections 
may occur. 

3. Trauma . — Traumatic abscesses may result from penetrating wounds 
of the skull, particularly when fragments of metal, clothing, bone and scalp 
are carried into the brain. Such cases are extremely rare in peace but assume 
considerable importance in times of war. Fracture of the base of the skull 
may permit infection to gain access to the brain from the middle ear or naso- 
pharynx. Fractures 'involving the inner wall of the frontal sinuses or cribri- 
form plate may be followed by the development of a cerebral abscess after a 
long latent interval. 

Pathology. — Cerebral abscess — whether adjacent or metastatic in origin 
— usually commences at the junction of the cortex and the subcortical white 
matter. As it increases in size the surrounding brain tissue is displaced and 
severe distortion of the brain and ventricular system results. The com- 
monest site is the temporal lobe, and approximately half of all cerebral 
abscesses are found in this region, a reflection of the importance of middle- 
ear disease as an aetiological factor. The frontal lobes and the lateral lobes 
of the cerebellum are other areas frequently affected. Abscess in the parietal 
or occipital lobes or brain-stem is rare. 

If it has been left unmolested until the patient’s death a cerebral abscess 
may attain the size of a hen’s egg or even of a large orange but many lead to a 
fatal outcome before they attain such dimensions. The cavity contains thick 
greenish-yellow pus, which is often extremely fetid. Commonly the abscess 
cavity is multilocular, and its interior is usually of a greyish-green colour 
and covered with adherent purulent debris. The abscess wall varies greatly 
in character with the age of the abscess. In cases of recent origin there may 
be only a slight line of demarcation between the ragged, irregular cavity and 
the surrounding brain. If the abscess has been present for a few weeks a 
well-defined capsule can be seen and this can often be felt by the exploring 
cannula at operation. In chronic cases the capsule may become so thick that 
the whole abscess can be shelled out of the brain without rupture. The pus 
in such an abscess may become inspissated and sterile. The white matter 
for a wide area surrounding an abscess is very cedematous, and may contain 
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areas of softening and fresh abscess formation. The more acute the abscess 
the more marked is the surrounding oedema. The surface of the brain over- 
lying an abscess often shows a localised area of meningitis with flakes of 
purulent lymph adherent to the pia mater. 

The earliest stages of the development of a cerebral abscess seldom come 
under direct observation but there is every reason to suppose that the initial 
process is the development of an area of encephalitis around the nidus of 
invading organisms. In this area there is a mobilisation of inflammatory 
cells, with dilatation of capillaries and oedema. Gradually liquefaction and 
pus formation take place in the centre, while a fibroblastic reaction at the 
periphery gives rise to the abscess wall. Outside this again is a neuroglial 
proliferation together with a diffuse inflammatory infiltration of the brain 
substance and perivascular spaces. 

Many cases of abscess are associated with a terminal spreading meningitis 
and in a proportion of cases rupture may have occurred either into the ventricles 
or the general subarachnoid space, a complication which is invariably fatal 
within a few hours. In adjacent abscesses it is not uncommon to find an 
associated subdural or extradural abscess, which is invariably in direct 
contact with the primary focus of disease. 

Symptoms. — A cerebral abscess has its origin in inflammation, and con- 
stitutes, when developed, a foreign body within the skull. Death may result 
from the effects of continually increasing intracranial pressure and wide 
interference with cerebral function, or from the spread of the infection from 
the abscess to the meninges and general subarachnoid space. The symptoms 
may be grouped in four classes : (1) Those of local suppuration ; (2) those of 
increased intracranial pressure ; (3) localising signs dependent upon the 
position of the abscess ; and (4) those of the terminal extension of the infective 
process. 

The onset of symptoms is usually extremely insidious and is apt to be 
overshadowed by those of the preceding disease. The usual sequence of events 
is that a case of mastoid suppuration or frontal sinusitis does not progress 
quite as well as it should do as judged by the local condition, and gradually 
the picture of cerebral abscess makes its appearance without it ever being 
possible to state with certainty where the original illness ended and the 
complication began. Similarly with blood-borne infections it is seldom 
possible to determine with precision the time at which an abscess began to 
form, although occasionally a rigor may mark the time of onset. 

The earliest and most constant symptom is headache. This is character- 
istically intermittent in the early stages, felt across the forehead and in the 
occipital region irrespective of the site of the abscess, especially on rising in 
the morning and accentuated by coughing, sneezing or stooping. The pain 
attains to an agonizing degree of intensity and gradually becomes more 
prolonged, frequent and severe until drowsiness begains to dim its severity. 
In some cnse3 a considerable degree of local pain and hypersesthesia to touch 
or pressure may be felt over the site of an abscess. Occasionally during the 
months in which a slowly developing abscess is forming there may be periods 
lasting a day or two of intense occipital pain, nuchal rigidity, vomiting and 
fever. These disturbances may pass as “ bilious attacks ” or “ influenza, 
but are in reality due to meningeal irritation set up by a deeply seated infec- 
tion. Vomiting is a common early symptom. It usually occurs with the 
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headaches but, especially in cases of cerebellar abscess, it may arise suddenly 
and with great violence in the absence of any other symptoms. Mental 
changes axe common. These vary from Blight lassitude and. a vague feeling 
of unwellness to drowsiness and ultimately coma. Delirium is common 
during periods of meningismus. Double vision is often complained of, and 
is usually an intermittent uncrossed diplopia on lateral deviation of the eyes 
which results from weakness of one or both external recti. 

Symptoms of focal disturbance of the nervous system are Icbs constant 
and usually later in occurrence than the symptoms of general intracranial 
disorder. Epileptic disturbances of any kind may occur with abscesses in the 
cerebral hemispheres, taking the form of generalised convulsions, focal 
fits or petit mal attacks according to the site of the lesion. There may be 
weakness on one side of the body or in one limb, or sensory disturbances of a 
similar distribution. Disorders of vision due to the presence of hemianopia 
may be encountered and disturbances of speech are common in abscesses of 
the left temporal lobe. Where the cerebellum is involved the patient may be 
aware of awkwardness of voluntary movement, particularly with regard to 
standing and walking, and giddiness may be complained of. 

The patient usually has a strikingly sallow, earthy complexion with a 
slightly cyanotic tint about the Ups and nose. The tongue is thickly coated, 
the breath extremely offensive, the Ups dry and cracked and often bleeding 
from being picked. The temperature chart is usuaUy characteristic. Eever 
is present but of a very low degree, seldom rising above 100° and often being 
subnormal for a day or two days at a stretch. When it rises above 101° it will 
usuaUy be found that this rise is coincident with symptoms of meningismus. 
In chronic cases the patient may appear to be completely afebrile but careful 
recording wiU usuaUy demonstrate an occasional rise to 99° or 100°, sometimes 
at intervals of many days. Equally valuable is a record of the pulse-rate. 
This is almost always unnaturally slow and in no intracranial condition with 
the possible exceptions of extradural and subdural haemorrhage is this de- 
pression of the pulse-rate so constant as in cerebral abscess. In persons with 
a normal rhythm of 78 to 80 per minute the pulse may often be found to fall 
progressively over days or weeks to 50 or fewer beats per minute. With the 
bradycardia is associated a similar but less striking faU in the respiration rate. 

The mental state is often characteristic. It is best defined as one of irritable 
drowsiness. Left alone the patient wiU remain quiet for hours together with 
eyes closed, only rousing occasionaUy to cry out with intense paroxysms of 
headache. Any attempt at examination is met by a fretful opposition and 
lack of attention which in the early stages are only too often thought to be 
due to sheer bad temper. Mental retardation is more often met with in this 
than in any other intracranial disorder. A question put to the patient may 
remain unanswered, as if unheard, for a minute or more and then, just when 
it is about to be repeated, a perfectly appropriate answer will be given in a 
petulant voice. The patient may often be seen tentatively covering first 
one eye and then the other on account of double vision and in such cases an 
obvious internal strabismus may be present. 

The optic fundi in cases of cerebral abscess commonly show papilloedema 
if the condition lasts for more than a few weeks. The swelling of the discs 
may come on with great rapidity and attain 3 to 4 dioptres of swelling with 
numerous haemorrhages during the course of a few days. It not infrequently 
5i 
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continues to increase in severity for some days after the abscess has been 
drained and may even appear for the first time during this period. Some 
degree of neck rigidity and a weakly positive Kernig’s sign are not uncom- 
monly met with, particularly when the abscess is situated in the cerebellum 
or when an appreciable degree of meningeal reaction is present. Local 
tenderness of the skull to firm pressure or percussion is a common finding 
and may afford valuable help in localising the abscess in doubtful cases. 
The patient may rapidly become emaciated to a remarkable degree, especi- 
ally when the abscess is in the cerebellum. 

Localising signs will naturally vary with the position of the abscess. 
Temporal abscess usually begins in the inferior portion of the lobe and extends 
upwards and forwards. When situated on the left side in a right-handed 
person one of the earliest focal disturbances to occur is disorder of speech. 
At first this takes the form of difficulty, then of inability to name objects 
correctly ; later, difficulty in understanding spoken and written language and 
paraphasia make their appearance. Naturally speech disturbances arc not 
met with in right-sided temporal lobe abscesses except in strongly left-handed 
persons. Another early sign of temporal abscess is disturbance of the contra- 
lateral fields of vision. This nearly always takes the form of a congruous upper 
quadrantic hemianopia which gradually spreads to involve the lower quadrants 
until a complete hemianopia is present. As the abscess extends forward 
towards the motor projection fibres weakness of the opposite side of the face 
of a supranuclear type develops, to be followed by similar weakness of the 
contralateral arm and then of the leg until a complete hemiparesis may be 
present with characteristic increase in the tendon reflexes, diminution or 
loss of the abdominal reflexes and an extensor plantar response. Contra- 
lateral sensory disturbances may be met with but they are late to appear 
and by no means common. Epileptic disturbances may occur in temporal 
lobe abscesses and when these are deeply situated the fits may assume a 
characteristically uncinate form. 

Abscesses in the frontal lobes are on the whole more silent than those 
in the temporal lobes. Whether adjacent or metastatic in origin they usually 
originate well forward in the prefrontal areas and may attain a very large 
size without producing any localising signs whatever. Mental change of the 
kind already mentioned may be an unduly conspicuous feature. Apathy and 
forgetfulness may be marked and an early loss of sphincter control may be 
noted. As the abscess extends backwards towards the motor area a contra- 
lateral hemiparesis develops involving face and arm before the leg, and if the 
lesion is on the left side, an increasing degree of executive aphasia may be w 
evidence in normal persons. Epileptic fits are not uncommon. 

Abscesses situated in the parietal and occipital lobes are rare. Except 
as a complication of osteomyelitis of the skull they are almost invariably 
metastatic in origin. The most important local signs that they give rise to 
are contralateral sensory loss of a cortical type in the case of parietal lobe 
abscesses and defects in the contralateral fields of vision in those situated m 
the occipital region. In either case epileptic attacks may occur. 

Cerebellar abscesses often present great difficulties in localisation. The 
general symptomatology is much the same as in cases where the abscess 
is situated above the tentorium, though on the whole the mental alteration 
is less and the vomiting and occipital pain more marked in cerebellar cases. 
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Nystagmus is a valuable sign which is seldom completely absent and some 
degree of weakness of a lower motor neurone type on the same side of the 
face is often present. Both these signs, however, may be found in cases 
with a localised area of meningitis in the posterior fossa without any abscess 
within the cerebellum itself. The most reliable sign is the presence of hypo- 
tonia and inco-ordination of movement of the limbs on the same side of the 
body. In bed these changes are most readily detected in the arms but, if the 
patient is well enough to walk, the inco-ordination may be very evident 
in the gait. It is by no means unusual for a cerebellar abscess to be present 
for many weeks without producing any detectable localising signs while the 
general condition of the patient leaves little room for doubt as to the presence 
of an abscess somewhere. 

The cerebro-spinal fluid is very seldom completely normal in cases of 
cerebral abscess and examination of the fluid can afford very valuable aid in 
the diagnosis of doubtful cases. Withdrawal of fluid is, however, by no 
means devoid of risk and may lead to a rapidly fatal result, either by pre- 
cipitating medullary failure or by causing the abscess to rupture into the 
ventricle. For this reason when the diagnosis is not in doubt lumbar puncture 
should be avoided, and when there is a suspicion that an abscess is present 
the smallest necessary quantity of fluid only should be withdrawn through a 
very fine needle. The pressure of the fluid is raised and may reach a very 
high figure. The first change to take place in the composition of the fluid 
is an increase in the amount of total protein from the normal 40 mgm. per 
cent, to 60 or even 80 mgm. per cent. With this is found a gradual increase 
in the number of cells to 10 or 20, and rarely more than 100 per cm At 
first the cells are almost entirely lymphocytes, though an occasional polymorph 
may be identified in a long search. As the number of cells increases the 
proportion of polymorphs increases until they may constitute 10 per cent, or 
even 20 per cent, of the total. Finally, as the abscess approaches close either 
to the ventricle or to the convex surface of the brain such a brisk pleocytosis 
may be caused that the fluid becomes turbid in appearance but is still sterile 
on culture with a normal or only very slightly reduced content of chlorides 
and sugar. The finding of a turbid cerebro-spinal fluid in which no organisms 
are seen and which remains sterile on culture is always extremely suggestive 
of a cerebral abscess. 

Diagnosis. — The diagnosis of cerebral abscess should be made from other 
complications of suppuration in the vicinity of the brain, and from other 
expanding intracranial lesions, particularly cerebral tumour. 

The varieties of intracranial complication of neighbourhood suppuration 
most likely to be confused with cerebral abscess are : 

1. Acute spreading meningitis. 

2. Localised meningitis, with or without an extradural abscess. 

3. Infective venous sinus thrombosis. 

4. “ Otitic ” hydrocephalus. 

1. Acute spreading meningitis . — The differential diagnosis here seldom 
presents serious difficulty. The high, sustained fever, rapid pulse, delirium, 
and marked neck rigidity all make the recognition of acute meningitis easy. 
Difficulty does, however, arise when a cerebral abscess is causing a brisk 
meningeal reaction and actual infection of the subarachnoid space is imminent. 
In such cases the symptoms and signs of the two diseases are likely to be 
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superimposed on one another. The finding in such cases of a turbid fluid 
without visible organisms, which is sterile on culture, with normal salt and 
sugar content is very suggestive of an abscess with an acute meningeal 
reaction. 

2. Localised meningitis. — This condition often affords the most difficult 
problem in the differential diagnosis of cerebral abscess. In the presence of an 
acute infection on the outer aspect of the dura, especially if there is an extra- 
dural abscess as is so often the case in mastoid disease, it is not surprising 
that there should be a brisk local inflammatory reaction of the leptomeninges 
on the inner aspect of the dura. This local area of meningitis may produce 
the same local symptoms and signs as an abscess in the same locality and if it 
involves the base of the brain may also give rise to all the signs of raised 
intracranial pressure by obstructing the normal circulation of cerebro-spinal 
fluid. In otitic cases this is particularly likely to occur in the posterior fossa, 
thus simulating a cerebellar abscess. On the whole such cases come on more 
rapidly than abscesses and the symptoms and signs are more fluctuant. The 
temperature is usually higher and the pulse-rate more rapid than in abscess 
and the signs of meningeal irritation more marked. The central nervous 
signs are those which might be expected to result from a lesion on the surface 
rather than in the substance of the brain, for example, cranial nerve palsies. 
There seems every reason to suppose that in some cases this localised men- 
ingitis is capable of undergoing complete resolution. On the other hand, 
it may be but the prelude of a general meningeal spread. 

3. Infective venous sinus thrombosis. — This condition seldom resembles 
cerebral abscess sufficiently closely to present serious difficulty in diagnosis. 
It is characterised by high, swinging fever with frequent rigors, intense 
toxaemia and the other evidences of a pyaemic state. There are no signs 
indicative of raised intracranial pressure or of local disturbance of brain 
function. 

4. Otitic hydrocephalus (see Hydrocephalus, pp. 1597 and 1648). — Otitic 
hydrocephalus is a condition almost confined to children and adolescents. 
It is characterised by the symptoms and signs of raised intracranial pressure, 
including papillcedema, without signs of focal damage to the brain. Its 
onset is more acute and the symptoms more violent than in cerebral abscess 
and the patient’s general condition between paroxysms of headache remains 
remarkably good. Apart from an increase in its pressure and quantity the 
cerebro-spinal fluid is quite normal. 

Cerebral abscess may be distinguished from cerebral tumour by its associa- 
tion with suppurative conditions elsewhere in the body, the rapid increase in 
symptoms, the general reaction of the patient and the changes in the cerebro- 
spinal fluid. In spite of these criteria, chronic cerebral abscesses are not 
infrequently operated upon in the belief that they are true neoplasms. 

Course and Prognosis. — The natural termination of a cerebral abscess 
which is not drained is in the vast majority of cases the death of the patient. 
Cases of spontaneous evacuation of the pus through the ear or nose are 
recorded in the literature, and in a small number of cases the pus becomes 
inspissated and the capsule so enormously thick that the abscess may be 
dormant in the brain for many years and become calcified. Such abscesses 
may later be removed bodily as encapsuled “ tumours,” the nature of which 
is only discovered after section. Death takes place from acute meningitis 
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from spread of the infection to the general subarachnoid space, or from rapture 
into the ventricle. 

Treatment. — The treatment of cerebral abscess is surgical. The condi- 
tion is one of the greatest urgency, as death may occur at any moment. 
Surgical treatment should only be entrusted to an experienced neuro-surgeon, 
andjdirect drainage through the portal of entry, e.g. the middle ear or frontal 
sinus carries a high mortality. In the past the recovery rate has been low, 
but with modern neuro-surgical technique a high proportion of recoveries can 
be obtained. 


(2) Encephalitis Lethargica (see p. 1608) 


(3) Encephalitis Associated with Acute Specific Fevers 

^Etiology. — Acute encephalitis may occur as a rare complication of a 
number of acute specific fevers, especially of the exanthemata. In some 
cases the brain alone may be involved but in others the nervous system may 
be more widely affected and the picture is rather that of an encephalomyelitis. 
The fevers most commonly associated with this complication are measles 
and vaccinia but it occurs also with variola, scarlatina, mumps and varicella 
and many other acute febrile disorders. The incidence of encephalic complica- 
tions of these diseases varies noticeably from time to time. 

The exact relationship of the encephalitis to the preceding infection is by 
no means clear, nor is it certain that the cerebral complications of the different 
exanthemata are identical. The hypothesis that the exanthem merely 
serves to activate some unknown causative agent, such as a latent virus, is 
without confirmation. It must also be borne in mind that all cerebral com- 
plications of acute fevers are not necessarily encephalitic but may result 
from vascular occlusion by thrombosis or embolism, or from haemorrhage, or 
from meningitis. 

Pathology. — In a great many cases recovery ensues, and the pathology 
of the condition remains unknown. A considerable number of cases of measles 
and vaccinial encephalitis have, however, been subjected to full pathological 
examination and have shown a fairly constant condition of the nervous 
system, and the much rarer examples following other fevers have generally 
conformed to this picture. The brain and spinal cord show diffuse congestion, 
particularly of the white matter, sometimes causing petechial haemorrhages. 
Numerous areais of acute demyelination occur, particularly in the peri- 
vascular zones. These are so constant as to have suggested the title “ peri- 
vascular myelinoclasis ” (Hurst) for this group of disorders. In addition 
there is a marked perivascular infiltration with round cells, and a more diffuse 
cellular reaction in the nervous tissue with mobilisation of microglia and 
proliferation of the astrocytes. 

Symptoms. — The time of onset of encephalic symptoms is fairly constant 
in each exanthem. In measles it is commonest towards the end of the first 
week, in vaccinia from 10 to 14 days after the vaccination, and in variola 
during the second week of the eruption. Common symptoms are drowsiness, 
increasing in severe cases to coma, headache, convulsions, cranial nerve 
palsies, dysarthria and dysphagia, and in some cases myoclonic or choreiform 
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movements. Slight signs of meningeal irritation, such as neck rigidity, 
irritability and photophobia, may occur and there may be an increase in the 
fever. Papillcedema may develop. In cases associated •with myelitis marked 
weakness in the lower limbs with retention of urine is common. Loss of the 
abdominal reflexes and extensor plantar responses are frequent. The cerebro- 
spinal fluid is commonly under increased pressure, and shows an increase in 
protein content with a mild lymphocyte pleocytosis (10-50 per cmm.). The 
Lange colloidal gold reaction may be strongly positive and sometimes paretic 
in character. The content of sugar and chlorides is normal. 

Diagnosis. — The occurrence of symptoms of this order at the significant 
period of the different diseases makes the diagnosis, in most cases, clear. 
It should be remembered, however, that acute fevers in children may deter- 
mine the moment of onset of tuberculous meningitis, and that vascular 
disorders may occur in a similar setting. 

Prognosis. — In cases which do not succumb to coma or convulsions during 
the first week, recovery is the rule and is usually remarkably complete. 
Residual paralyses are exceptional. The mortality in vaccinal cases is from 
25 to 40 per cent. ; that in measles and the other common exanthemata very 
much lower. 

Treatment. — This is symptomatic. There is no evidence that specific 
antisera, when available, effect the course of the nervous complications. 

4. Schildeb’s Disease 

Synonym. — Encephalitis periaxialis. 

Definition. — A malady characterised anatomically by a progressive and 
massive demyelination of the white centres of the cerebral hemispheres, pro- 
ceeding from a single focus or from two symmetrical foci, and producing the 
clinical picture of progressively increasing failure of cerebral function, local 
at first, but advancing in terms of the functions of the contiguous regions 
which are next affected, by the spread of the disease from its starting-point. 

/Etiology. — Nothing is known of the essential nature of the disease, nor 
is it certain that all cases included under this heading form a homogeneous 
group. Originally regarded as an inflammatory, probably an infective, 
disease, the increasing evidence of its familial incidence suggests that it may 
be primarily degenerative. It has also been suggested that those cases in 
which an inflammatory reaction is present may be infective, and those in 
which it is absent — as it may be — degenerative. Many of the reported cases 
have occurred in childhood, even as early as the second year. The latest 
case was in the fifth decade of life. The sexes are equally affected. 

Pathology. — The characteristic lesion consists of : (1) A primary de- 
myelination and, later, destruction of the axis cylinders of the central white 
substances of the cerebral hemispheres, which till very late spares the sub- 
cortical zone of white fibres and the radial cortical fibres, and produces a 
translucent jelly-like appearance of the oval centres. (2) A very early and 
perhaps primary overgrowth of the neuroglia, forming a feltwork, which is 
particularly intense round the vessels. (3) A general infiltration of the white 
matter of the brain with round cells, most of which are engaged in the removal 
of altered myelin or in the formation of neuroglial fibres. 

The process commences most commonly as symmetrical patches oi 
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demyelination, in either occipital white centres, less frequently in both 
temporal white centres or in both prefrontal white centres, and spreads 
directly thence until the whole of the oval white centres becomes dcmyelinatcd. 
The corpus callosum is involved, and the demyelination spreads downwards 
through the crura into the brain stem. Sometimes, especially in the central 
regions, the disease starts on one side, and, after playing havoc with the 
white centre of one hemisphere, spreads across the corpus callosum into the 
other. The resulting picture of a brain, normal on the surface, and on section 
with apparently normal cortex and intact subcortical whito bands, but with 
the oval centre completely changed and translucent, is peculiar to this disease. 
Not infrequently other patches of the disease may be scattered throughout 
the central nervous system. This scattered distribution and the prominence 
of demyelination bring Schilder’s disease very close to disseminated sclerosis, 
and it has actually been described as “ disseminate sclerosis in childhood ” ; 
but the massiveness and mode of spread of the lesions, together with their 
distribution, with predilection for the brain and avoidance of the spinal cord, 
its incidence in childhood and its entirely different symptomatology, separate 
Schilder’s disease sharply from disseminated sclerosis. It is largely to 
Collier that we owe the clinical recognition of this malady . 

Symptoms. — The clinical aspect is precisely that which might be expected 
from a progressive destruction of cerebral function, spreading by contiguity 
from the initial seat of the disease. In many of the cases blindness — by 
which is meant blindness without any change in the optic disks and with 
pupils reacting normally to light — has been the first symptom, and is the 
result of the symmetrical demyelination of the occipital white matter. 
As the disease spreads forwards into the temporal regions, bilateral deaf- 
ness appears ; and, later, bilateral ataxy and astercognosis— due to 
parietal involvement, bilateral spastic paralysis — the result of central 
involvement, and complete amentia — due to callosal and prefrontal involve- 
ment, develop. 

In those cases in which the initial seat of the disease is in the temporal, 
central or frontal regions, the first symptom to appear is obviously deter- 
mined by the location, and the order of development of symptoms will be 
changed, but the mode of progress is the same in all. Where the disease 
starts on one side only, hemianopia or hemiplegia is the first symptom, and 
these are followed by the train of added signs produced by the extension of 
the disease into other regions. Complete mindlessness and paralysis always 
dominate the clinical picture in the end. The disease-process within the 
brain sometimes causes swelling with increase of intracranial pressure, and 
signs of the latter may appear in the form of headache, vomiting and papill- 
cedema. Such cases are not common, and most of them have been regarded 
in life as cases of intracranial tumour. Fits are by no means uncommon. 
Sometimes they constitute the initial manifestation of the disease, and they 
may occur at any time during its course, and may be local or general. Fever 
ia usually absent, but there may be irregular pyrexia and some of the more 
acute cases have been pyrexial throughout. The cercbro-spinal fluid is 
normal in the majority of the cases, but sometimes there is an increased 
protein content and a small excess of lymphocytes. 

Diagnosis. — The onset with cerebral blindness or with bilateral deafness, 
followed by signs of progressive cerebral destruction, is so rare in any other 
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disorder as at once to suggest the diagnosis of Schilder’s disease, indeed no le$s 
than two-thirds of the reported cases have shown this picture. When the 
disease begins unilaterally, and more particularly when headache, vomitin'* 
and papillcedema are present, the distinction from intracranial tumour i! 
difficult or even impossible, for in both diseases the local commencement and 
the progressive destruction occur. In Schilder’s disease, however, high- 
grade papillcedema is not met with, and consecutive optic atrophy does not 
occur. It should be borne in mind that any locally commencing progressive 
destruction of the brain may be an example of this malady. 

Course and Prognosis.— In most cases Schilder’B disease is regularly 
progressive to a fatal termination. In some, however, periods of stand- 
still have been noted, while in a few others marked improvement for a time 
has occurred. The duration has varied from 7 days to 36 months, with an 
average of 9 months. 

Treatment. — No treatment is at present known that will influence the 
course of the disease. 


VIRUS DISEASES OF THE NERVOUS SYSTEM 

Certain viruses have a selective affinity for the nervous system and are 
therefore spoken of as “ neurotropic.” They act upon the nerve cell, and to 
a less degree upon glia cells, but not upon the white matter. They are capable 
of multiplication and of exerting their pathogenic action only within the 
nerve cell, where their life and activity are short-lived. 

The essential lesion resulting from their presence is an acute necrosis of 
the nerve cell, leading to the death and destruction or to the damage of the 
cell. A secondary glial and vascular reaction ensues as a result of which 
lymphocytes pass into the cerebro-spinal fluid from the perivascular spaces in 
the affected regions of the nervous system. 

The so-called post-infective encephalitis that may follow the acute exanthe- 
mata has not the pathological characters common to the proved virus infec- 
tions of the nervous system, since the lesion is one of demyelination and not 
an attack upon the nerve cell. The nature of this form of encephalitis remains 
obscure (see p. 1605). 


ENCEPHALITIS LETHARGICA 
Synonym. — Epidemic Encephalitis. 

Definition. — An acute febrile disease, occurring sporadically and 
epidemically, due to the infection of the nervous system, it is believed from 
the nasal passages and by a purely axonic route, by a virus, which can be 
inoculated into the nervous system of monkeys, reproducing the disease. 
The malady has its principal incidence upon the upper parts of the nervous 
system, the cerebrum, basal ganglia and brain-stem. Though very definite, 
it is remarkably polymorphic, and it is sometimes mono-symptomatic, and 
its type has changed greatly during the passage of an epidemic. The absence 
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of evidence of case to case infection has necessitated the assumption that 
infection is transferred by carriers, or by those in the pre-symptomatic stage 
of infection only. 

History . — When we read of the influenza epidemic which swept over 
Europe in 1580 and which was accompanied by a malady so peculiar as to 
gain the title of “ schlaf krankheit, ” and afterwards of the epidemic described 
by Sydenham in 1675 as “ febris comatosa,” the “ sleeping sickness ” of 
Tiibingen in 1712 and Dubini’s epidemic of the fatal “ electrical chorea *' in 
Northern Italy in 1846, we cannot but agree with von Economo’s conclusion 
that these epidemics were epidemics of lethargic encephalitis. The subsequent 
epidemics of Mauthner’s “ Nona ” in Piedmont in 1891, and also Pfuhl-Leich- 
tenstern’s “ haemorrhagic encephalitis ” in 1905 have been shown to be similar 
with lethargic encephalitis, both clinically and pathologically. The malady 
became pandemic from 1917, reaching a maximum in 1920, and then declined 
almost to vanishing point over the next 15 years. We have, however, seen 
a good many end-results of cases which had their commencement from 1920 
onwards, showing that in England this malady was constantly present, 
though unrecognised. The number of recognised sporadic cases has again 
increased since 1937. 

^Etiology. — During the period of its frequent incidence, the disease 
occurred both sporadically and epidemically, with no centre of spread. It was 
more prevalent in the cold season of the year. No age is exempt from the 
malady, and cases have occurred in the seventh decade of life, but it is rare in 
young children and seems to be most incident in the first half of adult life. 
While the mode of infection is unknown, it presumably takes place, as in 
poliomyelitis, from human vectors alone, and probably by droplet infection. 
When once the virus has gained access to the nervous system by a peripheral 
axionic route, it is “ virus en cage,” to use Economo’s term. It is imprisoned 
within the nervous system and cannot get out, but it may there survive for 
long periods, giving rise to second and third attacks after apparent recovery, 
or to exacerbations of symptoms after long intervals of remission. Character- 
istic of the disease is the occurrence of progressive nervous sequelae long after 
the slight, evanescent symptoms which marked the epoch of infection. 

The height of the epidemic incidence of lethargic encephalitis has many 
times coincided with a severe epidemic of influenza, but no further connection 
between the two conditions is known. Claimed at one time as an aberrant 
form of poliomyelitis infection, von Economo’s disease has proved quite 
distinct, both in its age incidence, seasonal prevalence, morbid anatomy 
and symptomatology. Economo first succeeded in transferring the disease 
to the monkey by intracerebral inoculation in 1916, and Loewe and Straus 
first proved that the infective agent was filtrable. 

Pathology. — The pressure and quantity of the cerebro-spinal fluid are 
always increased, and in a few of the cases blood or the products of haemor- 
rhage are present. In about one-third of cases the cell oount has been normal. 
In the rest there has been a moderate lymphocytic pleocytosis, with little or no 
protein increase, the titre of the sugar tending to a high normal and that of 
the chlorides being normal. No prognostic indications can be derived from 
the nature of the fluid. The vessels of the brain are markedly congested 
and full of blood, and the colour shows a characteristic change from the 
normal throughout the whole of the grey matter, varying from a rosy flush 
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to a deep salmon-pink, giving rise to the term “ the rose-coloured brain." 
When hardened in formalin, this colour becomes a heavy purple grey. Both 
subdural and deeply seated haemorrhages are occasionally found. Economo 
describes the anatomical picture as one of unvarying constancy. It is that 
of an cedematous and congested brain, with all the grey matter conspicuously 
reddened in contrast to the white matter, which is of normal colour. There 
is a non-purulent and, properly speaking, a non-haemorrhagic inflammation 
of the whole grey matter exclusively, the white matter being uninvolvcd. 
There is most conspicuous perivascular lymphocytic cuffing remarkable for 
the absence of any polymorphs, with an intense cellular infiltration of the 
grey matter with elements of the microglia, while the neuroglia is unaltered 
and demyelination does not occur. Accompanying and succeeding these 
inflammatory changes is a certain measure of neuronophagia, with primary 
loss of the ganglion cells. 

Symptoms. — In the acute forms of the malady the onset is often ushered 
in by general symptoms, such as shivering, malaise, headache, and fever and 
bodily pains, a characteristic thickly coated white tongue and constipation, 
and sometimes vomiting and persistent hiccough. This train of symptoms 
usually appears in the story as an attack of “ influenza.” The pyrexia does 
not usually last longer than a week. Countless such attacks of “influenza,” 
distinguishable only by the occurrence of transient diplopia, or of slight 
somnolence, and often even without any such distinguishing features, have 
been completely recovered from at the time, but have been followed, after 
long intervals, by the slow onset of the Parkinsonism of lethargic encephalitis. 
Again, the epoch of infection may apparently give rise to no symptoms at 
all, and long afterwards an insidious onset of Parkinsonism ensues. ' 

So many and varied may be the clinical aspects of this disease that it is use- 
ful to consider the separation of clinical types which Economo has laid down : 

A. Acute Types. 

(1) The somnolent and ophthalmoplegic type. 

(2) The hyperkinetic type. Spontaneous involuntary movements, 

sleeplessness, great mental unrest, delirium and mania are here 
characteristic. 

(3) The amyostatic and akinetic type. In this type Parkinsonian 

tremor and rigidity, salivation and the greasy face are con- 
spicuous. 

(4) The cerebellar type. The symptomatology is that of the cere- 

bellum, and recovery usually occurs. 

(5) ^,The bulbar type. 

(6) The ophthalmoplegic type. 

(7) The neuxitic type, which simulates acute fibrositis. 

(8) The mono-symptomatic type : 

(а) Characterised by persistent trismus. 

(б) Characterised by persistent hiccough. 

B. Chronic Types. 

(1) The progressive Parkinsonian type. 

(2) The mental type. 

A combination of all the types wa3 very common in the pandemic of 
1917-20. 
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The Nervous Signs. — Mental symptoms . — An increasing lethargy, which 
often becomes very deep, is present in many of the cases. In this condition 
the patient will lie for days without stirring a muscle, taking no heed of his 
surroundings and passing the dejecta under him unheeding. Yet when 
roused by command and vigorous bodily stirring, he will wake up and hold a 
very intelligent conversation, lapsing back at once when he is left alone, 
even though his mouth be half full of unswallowed food. In this condition, 
flexibilitas cerea may often be demonstrated in' the limbs. The lethargy may 
last for three weeks or longer even in patients who completely recover. It 
passes away gradually, Unrousable coma is invariably a sign of impending 
dissolution. Subsequent memory of events during the early days of the 
lethargy may be remarkably retained. Insomnia may be a troublesome early 
symptom, and even when the patients are markedly lethargic they will 
complain that they cannot sleep. Lethargy, however, may be completely 
absent and the early mental state be that of vivacious excitement and talka- 
tiveness. Irritability and restlessness may be present. In some cases the 
first nervous sign may be delirium or mental aberration, which may rapidly 
develop into acute and violent mania ; such cases are rapidly fatal. In cases 
which recover after severe symptoms, considerable mental reduction and self- 
obvious mental change may persist. Indeed, it has been said that no sufferer 
from this disease ever regains his original mentality, and it is a common experi- 
ence to find the personality very seriously changed in the way of mental 
reduction. Complete incapacity for any sustained work, entire change of 
character, anti-social tendencies, moral perversion and depressed neurasthenic 
states are not uncommon sequels of the disease. (See also pp. 1866, 1867.) 

Convulsions are very rare, but they may undoubtedly occur as in other 
forms of encephalitis. Indeed, the initial clinical picture may be dominated 
by convulsion, and closely resemble “ status epilepticus ” from other causes. 

Ophthalmoplegia and other paralyses in the region of the cranial nerves 
are most often nuclear in type, but peripheral paralysis of any cranial nerve 
may be met with, most commonly unilateral paralysis of the facial nerve. 
The pupils may show every abnormality which a lesion of the nervous system 
can produce. Inequality, unroundness, eccentricity and loss of light reflex 
and ciliary paralysis may occur. The loss of light reflex may be unilateral. 
The external ophthalmoplegia, being nuclear in origin, involves both eyes 
in terms of their conjugate movements, and the upward and downward 
movements are as a rule more severely impaired than are the lateral move- 
ments. Bilateral ptosis is very usual, and is a most important and valuable 
early indication of the disease. The common error is to consider it part 
of the sleepy state. The nuclear ophthalmoplegia is often irregular, giving 
rise to strabismus and diplopia. Either in addition to the above or existing 
alone, there may be peripheral paralysis of any of the oculo-motor nerve 
trunks. The degree of the ophthalmoplegia varies in different cases from 
slight diplopia with hardly noticeable strabismus to complete paralysis of 
both eyes. It may be rapidly ‘transient or permanently severe. In severe 
cases which survive there is always some improvement in the degree of 
paralysis in the course of time. 

Vision . — The diplopia and loss of accommodation cause much defeot of 
vision, but many of the patients complain of a loss of vision in each eye, 
which is too great for any such explanation, the cause of which is not yet 
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explicable. Papillcedema has been reported in a few cases, in one of which 
at least meningeal haemorrhage had occurred. It is transient and never 
reaches a high degree. 

Bilateral nuclear facial paralysis and bulbar paralysis are not uncommon. 
Paralysis of any individual cranial nerve may occur, and also of any individual 
spinal root. Such paralyses always completely recover in the course of time. 

Symptoms indicative of lesion of the basal ganglia are among the most 
common features of the disease, and they are often the most persistent. Thtae 
consist of weakness of movement, rigidity with slowness of movement, and 
spontaneous involuntary movements. The weakness, rigidity and slowness 
of movement give rise to a peculiar immobility of facial and bodily expression 
and movement. The face is mask-like, the neck stiff and the head moved 
little and slowly, the trunk bent forward and stiff, the arms held away from 
the trunk, the whole appearance of the patient closely resembling that of 
paralysis agitans. Rapid fluttering of the eyelids when gently closed is 
characteristic of this condition. The spontaneous involuntary movements 
may be of a rhythmic tremulous nature, as in paralysis agitans, or there may 
be slow rhythmic, choreiform, athetoid, myoclonic, irregular or highly compli- 
cated movements : these may be met with at any stage of the malady, but 
most commonly appear some little time after the acute stage has passed 
away. Fibrillation and fascicular twitching of the muscles is very common 
in the acute stage. In cases where bulbar symptoms, either of a spastic or 
flaccid kind, are present, hypersalivation of the nature of a true sialorrhoea ifl 
often a most troublesome symptom. 

In addition to the above common symptoms and signs, other indications 
of involvement of the cerebral hemispheres may occur. Bilateral spasticity 
with signs of involvement of the pyramidal systems, increased jerks, lost 
abdominal reflexes and extensor plantar responses are common. Hemiplegia, 
aphasia and hemianopia may occur. Meningeal symptoms may be very 
marked in the early stages, such as suboccipital headache, painful stiffness of 
the neck, head retraction, vomiting and Eernig’s sign. Indeed, rapidly fatal 
cases have occurred in which the clinical picture throughout was hardly distin- 
guishable from that of acute meningitis, but without any leucocytosis in 
the cerebro-spinal fluid. A major incidence of the lesions upon the cerebellum 
gives rise to the picture of acute cerebellar ataxy following a lethargic onset, 
and the end-result may be a condition closely resembling a usual type of 
disseminate sclerosis. Such cases make a good recovery in the course of time. 

Peripheral pains are sometimes very severe and are usually quite local. 
They may be the first signs of the illness, and may persist for months after 
recovery. They are presumably due to the lesions around the nerve roots 
which have been already referred to. 

Spinal symptoms . — Since lesions have been found in the spinal cord, it 
is only to be expected that focal spinal symptoms should be met with in rare 
cases. These are usually acute atrophic paralyses sinilar to those of polio- 
myelitis and recover completely. It has been argued, however, that tlitf 
atrophic palsy is due to a lesion of the spinal roots. More severe lesions may 
apparently give rise to a condition resembling acute transverse myelitis. 

Sphincters . — The incontinence which is almost constantly present, even 
when the lethargy is far from deep, is the result of the lethargy. Transient 
conscious dysuria is however not infrequent in the early stages of the 



1613 


ENCEPHALITIS LETHARGICA 

disease. The deep reflexes may be lost in severe cases during the acute 
stages, and they are usually absent in premortal conditions. Otherwise they 
tend to be exaggerated, especially if involvement of the pyramidal system be 
present. The condition of the abdominal and plantar reflexes depends upon 
the presence or absence of lesions affecting the pyramidal tracts. In the 
former case, the abdominal reflexes will be absent and the plantar reflexes 
of the extensor type. 

Attention must be drawn to a group of cases in which the initial manifesta- 
tions of the disease are so slight as not even to interfere with the daily work or 
to call for medical attention, and yet in the course of months, or it may be even 
years, the most serious and completely incapacitating paralysis appears. 
Such a patient may notice that he sees double, and does not feel very well for 
a few weeks. He recovers, but after a few years begins to manifest the signs 
of a slowly oncoming Parkinsonism. A similar result in the slow and late 
development of grievous symptoms may follow any attack of lethargic 
encephalitis and make the prognosis in this malady very difficult. 

Sequels. — The disabilities which this malady may leave in its wake 
seem endless and ever increasing as clinical experience widens. The mental, 
paralytic and Parkinsonian end-results have already been referred to, but 
special mention must be made of the so-called oculogyric crises, and of 
involuntary spontaneous movements, having the general features of habit, 
spasms or tics. 

Oculogyric crises . — This term is applied to recurring attacks of tonic 
conjugate deviation of the eyes. Tins is almost always upwards and is 
accompanied by wrinkling of the forehead, extension of the neck and in fact 
aU the muscular activity associated with the act of looking upwards. Devia- 
tion of the eyes to one side is exceedingly rare. The attacks may occur several 
times a day or only at an interval of months. They are often very specific in 
their times of occurrence and may be precipitated by a variety of stimuli 
such as emotion, fatigue or watching a moving picture. The attack may last 
from a few minutes to many hours and often passes off only after sleep. It is 
commonly associated with an intense degree of mental depression and while it 
lasts the patient may experience recurring obsessional thoughts, be impelled to 
carry out stereotyped movements or develop ideas of reference, particularly 
feelings of persecution. 

Patients suffering from oculogyric crises always show some signs of 
Parkinsonism. The attacks often gradually grow less frequent over a period 
of years and may cease completely.' Their frequency and duration is in many 
cases considerably reduced by the regular administration of Benzedrine 5 to 
lOmgm. twice daily. 

Post-encephalitic tics . — A great variety of stereotyped involuntary move- 
ments are met with in post-encephalitic subjects usually in association with 
some degree of Parkinsonism. Rhythmic movements of the jaws, tongue and 
face are common. Alterations in respiratory rhythm with sighing, gasping 
inspirations may occur. Torticollis, indistinguishable from the variety met 
with in elderly subjects, is not rare and there may be hideous recurring 
contortions of the face and trunk and most grotesque mannerisms of gait and 
speech. 

Diagnosis. — A diagnosis of lethargic encephalitis is not rarely made, 
but must be received with the very greatest reserve at the present time. 
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Under this title most neurologists have encountered a great variety of nervous 
disease, including intracranial tumour, cerebral abscess, subdural htomatoma, 
tuberculous meningitis, and the like. In typical cases the diagnosis presents 
no difficulty, the reusable lethargy, incontinence, ophthalmoplegia and 
negative, lymphocytic, or blood-containing cerebro-spinal fluid being so 
characteristic as to preclude possibility of error. The less usual forms of the 
malady, and especially those with very gradual onset and slight symptoms, 
often present great difficulty and require much care and full knowledge of the 
possible symptomatology of the disease for their recognition. There is no 
specific laboratory test for the malady, and the diagnosis must be based upon 
clinical grounds. Where meningeal symptoms are prominent, distinction has 
to be made from other forms of meningitis and from poliomyelitis. Here, the 
cerebro-spinal fluid is of the highest importance, as no polymorpho-nuclear 
leucocytes occur in lethargic encephalitis. In cases commencing with peri- 
pheral pains, excitement, maniacal symptoms or convulsions, careful look- 
out should be kept for the advent of ptosis, ophthalmoplegia, or lethargy, the 
appearance of which, following such symptoms, should at once suggest the 
diagnosis. It must be borne in mind that the cli n ical picture of the disease 
may be dominated by a hemiplegic condition, and that an apoplexy may 
occur during the acute stage of the disease. Slight cases of the disease are 
frequently unrecognised, or are indeed unrecognisable in the early stages, 
but here the diagnosis can often be made with certainty from the end-results ; 
the peculiar ophthalmoplegia, the spontaneous involuntary movements, and 
the paralysis agitans-like syndrome being almost pathognomonic of the 
malady. 

Course. — The course of the disease is extremely variable. It may be a 
slight transient illness lasting but a few days, and leaving no sequelm after 
a few weeks ; or a most malignant disease, fatal in a few days. In others, 
.symptoms indicative of fresh lesions may occur repeatedly weeks and even 
months after the onset. 

Prognosis. — A rapid onset and quick development of severe symptoms, 
marked pyrexia, delirium and maniacal excitement are bad prognostic signs 
and indicate a rapidly fatal issue. After the third week of the disease, the 
probabiliries are all in favour of survival. The prognosis, however, as to 
how much permanent damage to the nervous system will eventually remain 
i3 hardly possible, since slow improvement may go on for months and even 
years. Of the acute cases occurring at the height of an epidemic, 40 per cent, 
are quickly fatal, 30 per cent, are reduced to chronic invalidism, and 30 per 
cent, recover completely (Economo). The spontaneous movements, even 
when very marked, may clear up in from 3 months to a year. The weakness, 
rigidity and tremors, which form the paralysis agitans-like picture in many of 
the cases, persist indefinitely. 

Treatment. — Nothing being known of the infcctivity and mode of spread 
of the disease, isolation and disinfection are not usually employed. Each 
case must in England be immediately notified to the public health authorities. 
No treatment is known which has any specific influence upon the disease. 
Intravenous injection of collosol iodine solution (150 c.c. for a dose), repeated 
on the second and fourth days, has been advocated, and is certainly without 
harmful effects. Intravenous sodium salicylate, in 15-grain doses in normal 
saline daily, certainly seems to clear up the symptoms in some cases and may 
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do permanent good. It remains therefore to use those measures which will 
help to keep the patient alive and those which relieve symptoms. Relief of 
the constipation is most important and is often followed by striking improve- 
ment in the symptoms. After the acute stage, treatment is concerned with 
combating the physical and mental listlessness and depression, removing the 
rigidity with massage, passive movements and exercise, and withal brighten- 
ing the days of a convalescence which is often long, tedious and hard to bear. 

HERPES ZOSTER 

Synonym. — Zoster ; Shingles. 

Definition. — An acute infection of the posterior root ganglion, probably 
by a neurotropic virus, leading to severe pain in the distribution of the 
corresponding posterior root, and to the appearance of a crop of vesicles 
in the cutaneous distribution of the root. 

Etiology. — The virus of zoster stands in some as yet undetermined 
relation to that of chicken-pox, and the appearance of the latter malady 
in a susceptible subject some 14 days after contact with a case of zoster has 
been too frequently recorded to be of the nature of coincidence. 

The disease is seen at all ages, but according to Head is perhaps most 
common in adolescents. In elderly patients it is frequently a more serious 
as well as a more painful affection than in young persons. It may arise 
without discoverable cause and with a febrile reaction and considerable 
malaise. It may also occur apparently ** symptomatically ** during the 
course of arsenical medication, or during such illnesses as pneumonia, tabes 
dorsalis and tuberculosis. 

Pathology. — The essential lesion is an acute inflammation of the dorsal 
root ganglion of the same histological character as the lesion of acute anterior 
poliomyelitis. There are degenerative nerve cell changes, with accompanying 
microglial reaction and perivascular infiltration with round cells. Later, 
degenerative changes occur in the fibres of the dorsal roots and of the 
peripheral sensory nerves. The Gasserian ganglion and the thoracic and 
upper two or three lumbar ganglia are most often affected. There is an 
increased protein and lymphocyte count in the cerebro- spinal fluid. 

Symptoms. — There may be an onset with fever which persists for 2, 3 
or even 4 days. There is from the first pain at the place at which later 
the herpetic eruption is to appear. This occurs on the third or fourth day 
of the illness. At first the rash is a patchy erythema, upon which appear 
small vesicles filled with clear fluid. Prom the fifth to the tenth day the 
vesicles dry up and shrink progressively until a scab is formed. This dually 
drops off, sometimes leaving considerable scarring. These scars may be 
anaesthetic to touch, pinprick and temperature sense. The pain before 
and during the evolution of the cutaneous lesion may be intense. It is 
of a burning and itching quality, and in frail and elderly persons it may 
persist as a most intractable post-herpetic neuralgia for months or even 
years. 

Zoster of the ophthalmic division of the fifth nerve is most commonly 
found in elderly persons. Corneal vesicles may form and burst, giving rise 
to ulcers, which may spread and end in residual scarring (nebulce), which 
impairs vision. 
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Herpes of the geniculate ganglion occasionally occurs. The vesicles 
are found in the pinna, and there is pain in this region, over the. mas toid 
and sometimes in the fauces (see p. 1532). 

Localised paralysis may accompany herpes. Thus, in ophthalmic herpes 
there is occasionally third-nerve palsy, with ptosis and squint. In geniculate 
herpes, facial palsy with loss of taste over the anterior two-thirds of the 
tongue is the rule. In herpes of the lower thoracic ganglia there may bo 
paralysis of the oblique abdominal muscles on the affected side. The marked 
local bulging of the abdominal wall which ensues resembles at first sight 
the presence of an abdominal tumour. These paralyses do not invariably 
clear up, though the facial palsy of geniculate herpes does so more frequently 
than the paralysis of the abdominal muscles. 

Treatment. — The course of the cutaneous lesions is not influenced by 
treatment, which is directed to keeping the vesicles dry and free from infection. 
For this purpose a dusting-powder of starch or zinc oxide, or a collodion 
dressing may be used. 

During the acute stage, pain may be relieved by aspirin or phenacetin, 
but the post-herpetic neuralgia of some elderly and debilitated patients 
may prove intractable, and so severe as to render life scarcely tolerable. 
A neurosis may be grafted on this pain and render the situation extremely 
difficult for the doctor. Various local remedies have been recommended, 
including rays of all lands, local heat, electrical currents, analgesic applica- 
tions, and so on. But none can be relied upon to afford material relief, 
though the neurotic patient may obtain some comfort from any of them 
that commands his faith. It may be necessary to keep the patient under 
some such mixture as the following : tinct. gelsemi min. 10, phenazone grs. 
10, phenobarbitone. sol. gr. £, sod. bromid. grs. 10. Aq. chlorof. ad fl. oz. 1 
t. d. s. 

A warning may be sounded against prolonged bromide medication for 
elderly subjects. It sometimes renders them confused and feeble, and 
these debilitating effects may take some weeks to pass off even after bromide 
is withdrawn from administration. For such patients, small and carefully 
adjusted doses of phenobarbitone are probably better. 

RABIES 

Synonyms. — Hydrophobia ; Lyssa. 

Definition. — This is an infective disease due to a filtrable virus which is 
located in the salivary glands and central nervous system. It is transmitted 
to man and most warm-blooded animals through infective saliva of canines 
or blood-lapping bat3. There is a long and variable incubation period, and 
a short pyrexial illness of sudden onset characterised by fever, nervous exalta- 
tion and violent muscular spasms involving the oesophagus and respiratory 
system. Once symptoms have supervened, the patient invariably succumbs. 

/Etiology. — The disease is generally transmitted either by the licking 
of a freshly abraded surface of skin or the bite of an infected dog. In Eastern 
Europe and the Orient, wolves not uncommonly transmit the disease and, 
owing to extensive laceration of the tissues, a greater proportion of people 
bitten by them develop the disease than with either dogs or jackals. It has 
been estimated that wolf bites entail a mortality of 80 per cent. In Trinidad, 
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in 1925 an epidemic of paralytic rabies in man was attributed to tbe bites of 
vampire bats, cattle being tbe original source of infection. 

The virus of rabies . — This belongs to the class of neurotropic viruses that 
have a special affinity for attacking the grey matter of the nervous system. 

Pasteur, in 1881, discovered that rabies could be transferred in series 
from animal to animal by Bubdural inoculation of emulsions of central nervous 
tissue derived from an infected dog. In rabbits, after some twenty passages, 
the virus became modified : firstly, the incubation period of ordinary street 
virus which varied from 8 to 60 days was reduced to 7 days ; and, secondly, 
it lost its capacity to reproduce the disease on subcutaneous inoculation. 
Such a virus is known as fixed virus or virus fix4. Street virus, on the other 
hand, is transmitted from the local wound via the peripheral nerves to the 
central nervous system, and if the sciatic nerve be inoculated the lumbar cord 
becomes infectious several days before the virus can be demonstrated in the 
brain (di Vestea and Zagari). This accounts for the fact that cases bitten 
about the face, head and neck have such a short incubation period. The 
virus is destroyed at 50° C. and i3 attenuated by drying — a fact made use 
of in the preparation of antirabic vaccine by the Pasteur method. 

Pathology. — Excess of cerebro-spinal fluid, petechial haemorrhages of the 
piarachnoid and injection of its vessels may be found at autopsy. Histological 
examination reveals cellular infiltration of the perivascular lymph spaces 
as well as Negri bodies within the cytoplasm of the nerve cells and their 
processes. These bodies were described by Negri in 1903. They are globular 
or ovoid structures, of variable diameter (0-5-25-0 microns), and are especially 
common in the Purkinje cells of the cerebellum and the hippocampus. 
These inclusion bodies are present in the brain of 97 per cent, of dogs infected 
with street virus. 

Symptoms. — The period intervening between the bite and the clinical 
manifestations varies from 1 to 2 months as a rule, the limits being 11 days 
to over a year. Pace, head and neck bites have a shorter incubation period 
than those on the upper extremity, and arm bites a shorter incubation than 
those implicating the leg. The onset is generally sudden, but prodromal 
symptoms are sometimes noted for a day or two before a hydrophobic 
syndrome appears. For convenience, three stages are described. 

1. The invasion stage . — This includes prodromal features such as pain 
in the scar, fever, headache, rapid pulse, anxiety, restlessness, insomnia, 
irregular and sighing respirations, and phases of rushed speaking. 

2. The stage of excitation . — This supervenes in 24 to 48 hours. There is 
intense restlessness, mental excitement, hyperesthesia and hydrophobia 
which consists of a sudden spasmodic spasm of the muscles of the mouth, 
pharynx and larynx and, to a greater or lesser degree, the whole respiratory 
musculature. A typical attack may be induced by offering the patient water. 
As the glass approaches the mouth, the head retracts in a series of spasmodic 
jerks associated with gasping respirations, while any water reaching the mouth 
is immediately ejected. The shoulders are elevated, the chest expanded, 
and the sterno-mastoid and platysma muscles contracted. Later, the synaptic 
resistance in the reflex arcs becomes so lowered that a variety of sensory 
stimuli such as a sudden sound, cold air, strong light, a strange smell, and even 
the suggestion of water may suffice to induce the attack. The voice is altered. 
Frothy saliva collects in the throat and mouth and is flung off the lips during 
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the attacks which may be characterised by intense fury or the most profound 
terror. Later, opisthotonus and general respiratory spasm are superadded. 
In the interval the mind is clear, the patient remaining quietly at rest in bed. 
Examination of the central nervous system reveals, as a rule, nothing more 
than increased deep reflexes. Glycosuria is not uncommon, and vomiting, 
exhaustion and emaciation characterise the final stage of the illness. Death 
during the paroxysm may occur from dilatation of the right heart, though 
sometimes near the end the spasms ameliorate or cease altogether. 

3. Stage of ‘paralysis . — If the patient survives long enough, paralysis of 
various types, including ascending spinal paralysis, paraplegia and hemi- 
plegia, may supervene. The patient lies helpless and exhausted, and generally 
dies in coma. In man this stage is rarely seen in canine-transmitted rabies, 
but paralytic rabies is commonly encountered in the bat-transmitted variety 
in Trinidad. 

In the Trinidad outbreak all the cases were of this variety, and all proved 
fatal. The onset is acute, with fever and headache. Numbness and burning 
sensations in one or both legs, paresis of the legs and retention of urine 
follow. After 2 or 3 days the paraplegia becomes more complete, and the 
plantar and tendon reflexes disappear. One limb is commonly affected before 
the other. In a few days the paralysis begins to ascend, involving the muscles 
of respiration, articulation and deglutition. There is dyspnoea and rest- 
lessness. The sufferer remains conscious, but may be delirious. Sensory 
changes are of variable intensity. A final brief coma precedes the fatal 
issue. During this time the temperature swings round 103° E., and there is 
profuse sweating. Hydrophobic symptoms are exceptional, and when present 
slight. The cerebro-spinal fluid yields an increased globulin content, but is 
otherwise normal. The duration of the illness is from 4 to 8 days. 

Rabies in the dog . — These animals never show the hydrophobic syndrome 
observed in man. The earliest manifestation appears to be a change in 
temperament, followed by irritation and exacerbations of vicious fury in 
which the animal runs amok, biting wildly anything in its path. Later, 
swallowing becomes difficult, the bark is altered, the jaw drops and general 
paralysis ensues. Death invariably follows some 2 to 5 days after the first 
symptoms appear. In dumb rabies the stage of excitation is absent. 

Diagnosis. — As a rule, little difficulty is experienced in diagnosis, but 
occasionally tetanus, the cerebral type of typhus fever, bulbar paralysis from 
any cause, and datura and other poisonings encountered in Oriental countries 
may need differentiation. Lyssophobia or hysteroid counterfeiting of the 
disease generally manifests itself within the first 10 days, and is unaccom- 
panied by fever or other serious features. 

Prognosis. — By no means all patients bitten by rabid animals die, 
but once clinical manifestations appear the disease invariably ends fatally. 
Estimates varying from 5 to 33 per cent, have been made of the death-rate 
in untreated patients, but of those receiving early anti-rabic inoculations in 
Pasteur institutes, not more than 1 per cent. die. The mortality varies with 
the site of the bite, the interposition of clothing, the number of tooth-marks, 
the extent of tissue laceration and the rapidity with which efficient local 
treatment has been instituted. Head, face and neck bites are particularly 
dangerous, as well as bites from wolves and jackals. 

Treatment. — This is entirely preventive, and in England the muzzling 
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order and the strict quarantine of ail imported dogs has led to the eradication 
of rabies. In endemic areas canine bites should be promptly treated, and the 
suspected dog chained up, muzzled, and kept under observation. Should the 
animal be alive at the end of 10 days it is proof that the bitten person has not 
been infected. This rule, universally followed in Pasteur institutes, is based 
(1) on the knowledge that the infected dog never survives longer than 6 days 
from the onset of its illness, and (2) that the saliva of a rabid dog is never 
infective for more than 4 days before the onset of symptoms. In suspicious 
cases, especially the head, face and neck bites, treatment should be com- 
menced without delay and discontinued if the dog survives. 

The virus of rabies differs from that of yellow fever in not passing through 
the intact skin, and where there is a history of being licked by an animal 
suspected of rabies prophylactic inoculation need not be advised unless fresh 
skin abrasions were present at the time. 

Local treatment . — If seen within 30 minutes, bleeding should be encouraged 
by the application of a ligature just tight enough to obstruct the venous 
return and the parts bathed with permanganate solution. Subsequently, 
each tooth-mark should be probed separately and cauterised or treated with 
pure phenol. For 3 days the wound should not be sutured ; this particularly 
applies in the case of face bites. 

Anti-rabic vaccination . — Owing to the long incubation period, it is feasible 
to attempt immunising the patient either by the inoculation of attenuated, 
living, fixed virus, as in the Pasteur and Hogycs methods, or by the injection 
of carbolised or etherised vaccines in which the fixed virus has been killed. 
The Pasteur treatment consists of a series of 18 injections of emulsions made 
from the spinal cord of rabbits which had been dried for periods of from 
14 to 3 days. Semple introduced carbolised vaccine ; the most potent 
preparation consists of a 5 per cent, carbolised suspension of sheep brain 
infected with Paris virus. In mild cases the course consists of 2 c.c. injected 
subcutaneously each day for 7 days ; in average cases of 5 c.c. for 14 days ; 
and in severe cases, such as head, neck and face bites, in wolf bites, or in 
children bitten on the bare skin, 10 c.c. are injected daily for 14 days. Itchy 
swellings may appear at the site of the inoculations about the eleventh day, 
but other complications following inoculation are fortunately rare. Paralytic 
accidents, however, have been recorded with all methods ; they include a 
mild facial neuritis, dorso-lumbar myelitis and an ascending paralysis of 
Landry’s type which is fatal in about 30 per cent, of cases. 

Treatment of the paroxysm . — No specific treatment is known. Measures 
directed to alleviate the suffering of the patient should be instituted. These 
include chloroform inhalations and morphine, hyoscine, chloral and atropine 
in large doses. Curare and tetrado-toxin have both been employed for the 
relief of spasms. 


ACUTE ANTERIOR POLIOMYELITIS 

Synonyms. — Infantile Paralysis ; Heine-Medin Disease. 

Definition. — An acute infectious disease characterised by local or wide- 
spread muscular paralysis consequent upon the destruction, by the action of 
a specific neurotropio virus, of anterior horn cells in the spinal cord or corre- 
sponding cells in the medulla. 
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.Etiology. — A constant feature of the disease is its incidence in young 
children. They appear to be immune during the first year of life, sus- 
ceptibility being greatest in the second, third and fourth years, and there- 
after declining. Cases during adolescence and early adult life are not un- 
common, but the disease is rare after middle life. It is possible that a very 
large proportion of the community has at some time been infected by 
poliomyelitis, only a very small proportion (less than 1 per cent.) having 
developed symptoms of infection. From 50 to 80 per cent, of the adult 
population possess serum containing protective antibodies, and this fact is 
taken as presumptive (though not certain) evidence of previous infection. 
That such clinically latent infection is possible may be seen from the occur- 
rence of the many “ abortive ” cases of poliomyelitis in all epidemic outbreaks. 
The disease is much more prevalent during the hotter months of the summer, 
usually the months of August and September in the Northern hemisphere, 
and the months of March and April in the Southern. It is spread by human 
carriage by infected persons in the initial stage of their illness, and probably 
also by healthy carriers. The nasopharyngeal secretions are infective 
during the first ten days of the illness, and in the past “ droplet infection ” 
has been regarded as the chief mode of transmission, but there is evidence 
that the gastro-intestinal tract may also act as the portal of entry. It has 
been said that case-to-case infection does not occur, but the long-continued 
case-incidence in certain small, enclosed communities strongly suggests that, 
however difficult it may be to trace, such infection does in fact occur, and 
must be allowed for in dealing with outbreaks of the disease. There is some 
evidence that water and milk may also act as a channel of conveyance of the 
virus. It has been shown that the viruB may be recovered from the 
faeces of infected patients and from the sewage of communities affected by 
an epidemic. 

Invasion and Spread op the Virus in the Central Nervous System. 
— It is now clear that the view formerly held that the virus of poliomyelitis 
reached the nervous system by way of the olfactory nerves is erroneous, and 
that in the human subject the gastro-intestinal tract in the spinal form of 
the disease and the tonsillar bed in the bulbar form provide the natural 
portals of entry. The virus has been isolated from the faeces of both human 
beings and of inoculated apes, and there is evidence that it can reach the 
spinal cord by way of nerves innervating the gut. That the virus reaches the 
central nervous system by neural channels and spreads by the same path 
has been accepted since Weston Hurst’s observations, and Howe and Bodian 
have confirmed and extended his findings. Passage takes place in the axon, 
but multiplication of the virus and the essential interaction between virus 
and nerve cell takes place only in the cell body. The mesodermal and glial 
reaction, characteristic of poliomyelitis, is a sequel to this interaction and 
does not take place in the neighbourhood of cells which are not susceptible 
to the virus. The virus spreads in the central nervous system along fairly well 
defined paths and its effects are limited to certain structures. It favours 
short rather than long neurones for its passage, the concentration of virus 
being built up in the cell stations on the routes composed of short paths. 

It is believed that all the symptoms of the declared disease, from the 
first onset to the appearance of paralysis, are due to the effects of the viru3 
acting upon nerve cells in its passage from the site of entry, until it reaches 
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its site of election in the ventral horn cells of the lumbar region of the 
cord. 

Pathology. — The virus of poliomyelitis is an obligatory intracellular 
parasite, and its action takes place entirely within the nerve cell. The 
changes seen in the nervous system vary with the virulence of the infection. 
The virus has a special affinity for the anterior horn cells of the spinal cord and 
in severe infections these cells in portions of the cord undergo acute necrosis. 
If the experimentally infected animal be destroyed at this initial stage no 
lesions other than these cell changes are found, and the rapidly ensuing 
cellular exudation and meningeal infiltration seen in fatal human cases are not 
present. But the necrosis of nerve cells in the surviving patient is naturally 
shortly followed by phagocytic processes, and amceboid (microglial) cells 
and polymorphonuclear leucocytes rapidly invade the affected areas and 
clear away the dead nerve cells. It is essential to bear in mind, however, 
that these processes are secondary and not, as used to be thought, the primary 
and essential lesion of poliomyelitis. In less severe infections, less acute 
forms of nerve cell changes are seen, and with these the cellular exudation 
is almost wholly of amoeboid microglia cells. These phagocytic cells fill the 
perivascular spaces in the affected parts of the cord. Together with leucocytes, 
these cells finally overflow into the cerebro-spinal fluid. They appear here even 
before the development of paralysis ; and it is this early indication of meningeal 
infiltration that led to the view formerly held that a meningitis preceded the 
involvement of the nervous system. In the affected regions of the grey matter 
of the ventral horns, some cells always remain unaffected by the virus. Some 
degree of encephalitis is a constant feature, although it is not usually clinically 
manifest. 

Lesions in the viscera have been described ; namely, hyperplasia of the 
lymphoid tissue and splenic enlargement — but these are not constant, and 
their presence at the final stage of the malady is of uncertain significance. 

Cerebrospinal fluid . — The fluid is clear, colourless, or faintly yellow, and 
under high pressure, and the titre of chlorides and sugar is normal. The 
protein content is increased. There is usually a pleocytosis from a moderate 
to a very large number of cells, which disappears rapidly with convalescence 
and is usually gone in a fortnight. It is usually described as polymorpho- 
nuclear at first and rapidly becoming lymphocytic, but in our experience tins 
is certainly not the rule. We have seen the fluid normal throughout in 
indubitable cases; we have seen a pure lymphocytosis throughout and 
from the preparalytic stage ; and we have seen high polymorph pleocytosis, 
both early and late, and also with a relapse on the tenth day. The nature 
and number of the cells seem not to afford any prognostic indications. 

Blood . — In the early stages of the malady, there is a constant and very 
marked polymorpho-nuclear leucocytosis, which may reach as high as 30,000. 
This leucocytosis disappears when the fever abates. 

Symptoms. — It has been the practice to divide the clinical course of 
poliomyelitis into an initial stage of general infection ; a second stage of 
meningeal involvement ; and a final stage of paralysis from invasion of the 
nervous tissues. Cases in which recovery ensued after a brief febrile illness 
and without paralytic manifestations were spoken of as “ abortive,” it being 
supposed that the infection had died out before the virus had invaded the 
spinal cord. This classification, based as it was upon an erroneous pathology, 
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may now be abandoned in favour of a division into prepaxalytic and paralytic 
stages ; it being understood that in both stages, and therefore also in abor* 
tive cases, the virus has in fact invaded the nervous system before any 
symptoms whatever have appeared, and that even the symptoms of the 
preparalytic stage are almost certainly the expression of the action of the 
virus upon the nervous system. In short, there is no clinical stage of polio- 
myelitis in which the virus has not already gained access to nerve cells, and 
begun to exert its pathogenic effects. The failure of serum therapy in the 
past is probably to be explained by this fact. 

The 'preparalytic stage . — This may last from I to 4 or 5 days. It ia 
almost invariably febrile, the temperature rising to 103 or 101 degrees. 
The pyrexia lasts for from 1 to 3 days and then declines, sometimes finally, 
sometimes recurring for a day or two as paralysis develops. 

To those who have studied the disease in the course of a large epidemic 
there can be no doubt that the clinical picture of the opening phase is patho- 
gnomonic, and clearly to be distinguished from that of other febrile illnesses 
of childhood. Draper has given a very vivid account of this stage, from 
which the following statement is taken. The child is commonly flushed 
and miserable, and may be drowsy, but it presents a typical appearance of 
mingled apprehension and restlessness, and may be very irritable. In 
severe infections the child breathes rapidly, appears preoccupied and in a 
state of tenseness. An ataxic tremor and involuntary muscular jerking3 
may be present. Extreme fearfulness, and confused and alarming dreams 
are common. The child is hypersensitive to even the lightest touch and 
resents being moved. Vomiting, probably of central origin, may also be 
present. Headache, pain in the neck and back, stiffness of the spine and 
pain in the back on active or passive flexion, diminution of tendon jerks, 
and some diffuse weakness all appear in sequence, and Anally paralysis 
suddenly appears in one or more groups of muscles. 

The paralytic stage . — It was formerly the practice to differentiate 
number of types of poliomyelitis according to the localisation of the paralytic 
symptoms. Thus there were cerebral, cerebellar, brain-stem, spinal and 
neuritic types. As Weston Hurst has pointed out, it is impossible to produce 
in the experimental monkey, no matter what the site of inoculation of the 
virus, any but a spinal type of paralysis, and it is extremely doubtful if in 
the human disease there are any other than brain-stem and spinal cases. 
The remaining cases are probably due to some other cause than the virus of 
poliomyelitis, and they will not be considered here. 

1. Spinal Form. — In young children, the paralysis is often not apparent 
until the second or third day of the illness. In older children and in adults, 
the paralysis is usually present within 2 4 hours of the onset. The paralysis 
is always of the flaccid variety, with loss of the deep reflexes in the region 
of the paralysis, and subsequent atrophy of the muscles if it is lasting ; it 
develops very rapidly in most of the cases, and seems to have its full limit of 
distribution almost at the moment of its appearance, which facts correspond 
exactly with the experimental pathology. In some cases, however, the 
paralysis spreads rapidly from its original site, either in ascending or, more 
rarely, in descending fashion. The ascending cases are very liable to be 
terminated with fatal bulbar involvement. In rare cases, relapse occurs, and 
the paralysis, after remaining stationary for several days, may spread 
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suddenly to other regions. This event, which is due to a recrudescence of the 
infection, has also been observed in experimental poliomyelitis. 

The paralysis is generally much more widely spread at the onset than it 
is destined to be permanently. At first all four limbs may be completely 
helpless, and later there may be complete recovery in all but one limb. 
The widely spread temporary paralysis is due to a recoverable affection of 
the nerve cells, whereas the permanent palsy is the result of an actual destruc- 
tion of the cells by a necrotic lesion. The paralysis may affect any muscles 
of the body, but those of the legs are by far the most commonly involved, 
while those supplied by the nuclei of the brain stem are never permanently 
paralysed. The trunk muscles may be affected alone, giving rise to spinal 
deformity, usually of a scoliotic or kypho-scoliotio type. Thus, poliomyelitis 
comes to be one of the very co mm on causes of spinal curvature in the young. 
The narrowing down of the initial paralysis begins to show itself after the 
end of the first week, and any muscle which will recover useful power will 
have done so before the end of the third month. The paralysed muscles 
undergo atrophy, which is more rapid and complete in those cases in which 
there will be no subsequent recovery ; they give the reaction of degeneration. 
They are flaccid from the first, and in the course of time tend to develop a 
variable degree of contracture, and yet it is common to see a limb which 
remains permanently flail-like. Any muscle which shows a response to 
faradism 3 weeks after the onset will completely recover. When a limb 
Is paralysed, there is usually a considerable degree of vasomotor paralysis, 
and there may be subsequent retardation of growth. Considerable deformities 
of the body and limbs may arise as the result of the loss of support, which 
results from the paralysis, 'rom the action of unopposed muscles, and : rom the 
contractures. Such deformity may involve actual dislocation of joints, as in 
the shoulder joint, when the deltoid is paralysed and the pectorals escape. 

The local lesion of the spinal cord is by no means confined to the grey 
matter, and may occasionally involve the contiguous white matter of the 
lateral column sufficiently to give rise to signs of lesions of the pyramidal 
tract, and in rare cases of lesion of other neighbouring tracts, such as the 
spino-thalamic tract, with a result in a Brown-S4quard’s syndrome of pyra- 
midal deficiency upon the same side and loss of pain and temperature sense 
on the opposite side below the lesion. Paralysis of the cervical sympathetic 
is not rare when the lower part of the cervical enlargement is involved, with 
the usual signs of a small pupil and low-lying lid on the affected side. It is, 
however, generally a transient event. 

Disturbances of sensibility of an objective kind are rare, and are almost 
always transient, and amount to blunting of pain and temperature sensibility, 
from involvement of the spino-thalamic tracts which are contiguous to the 
ventral horns. Subjective disturbances are common, and consist of severe 
local pains in the limbs, back and neck. Tenderness of the muscles, and 
pain on moving the joints are sometimes very prominent, and may persist 
for many weeks. The dominance of the clinical picture by persistent pains 
in the periphery constitutes the so-called “ neuritic ” form of poliomyelitis. 
Sphincter disturbance is quite common in the early stages in cases in which 
the lumbo-sacral enlargement is affected, but it is always rapidly transient. 

The reflexes, both superficial and deep, are at ’first lost iu the affected 
region, and indeed are generally absent throughout the body in the early 
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stages Of a severe caBe, from the general effect of the virus upon the serve 
elements. In the later stages they return, or remain permanently absent, 
according as the muscles recover or not. Any sign of a returning reflex, either 
deep or superficial, in the early days of the illness is a most useful prognostic 
indication that the muscles concerned with the reflex will entirely recover. 

2. The Brain-stem Form. — In this type, the incidence of the lesions 
is upon the grey matter of the brain stem from the medulla to the region 
of the red nucleus. The general symptoms of the onset are as in the Bpinal 
form. In place of the paralysis of trunk and limbs there is bulbar, facial, 
trigeminal or ocular paralysis, according to the situation of the lesions. 
An extensive lesion of the medulla itself proves very rapidly fatal. lesions of 
the upper brain stem are more commonly survived, and the resulting clinical 
pictures are, in order of frequency of occurrence, facial paralysis and ocular 
paralysis with nystagmus. 

Diagnosis. — During the stage of general pyrexial symptoms and before 
the paralytic manifestations appear, a definite diagnosis can hardly be made; 
but it may be suggested by the time of year, by the prevalence of an epidemic, 
and by the combination of a polymorpho-nuclear leucocytosis in the blood 
with a lymphocytosis in the cerebro-spinal fluid. When the paralysis first 
sets in, the diagnosis has to be made from acute rheumatism, in which the 
painful joints may cause an appearance of severe paralysis. In the same 
way, syphilitic pseudo-paralysis (acute syphilitic epiphysitis) may be diagnosed 
from poliomyelitis. From acute polyneuritis, which may have a pyrexial 
onset with similar general symptoms, poliomyelitis can generally be distin- 
guished by the sudden onset of the paralysis and by the absence of sensory 
disturbance and any tendency to spread, and probably by the lymphocytosis 
in the cerebro-spinal fluid, and later on by the permanent atrophic paralysis. 
In the rare spreading types of poliomyelitis, the latter points alone serve to 
make the diagnosis. 

From almost all of the local lesions of the spinal cord, membranes and 
roots, whether these axe of rapid onset, as for example haematomyelia and 
acute myelitis, or of slow onset, such as tumour, inflammation and pressure, 
poliomyelitis is at once distinguished by the absence of the conspicuous 
sensory loss and sphincter trouble which accompany the former diseases. 
In the final stage of permanent muscular paralysis and atrophy, deformities 
and contractures, poliomyelitis presents little difficulty of diagnosis, but it 
should be borne in mind how frequently deformities of the trunk and especially 
lateral curvature of the spine have their origin in slight attacks of this malady 
where the lesions are confined to the dorsal region. 

Poliomyelitis may simulate meningitis so closely as to be hardly dis- 
tinguishable. The skin in the former malady may be suggestively flushed 
and pink. A sterile cerebro-spinal fluid with no micro-organisms and with 
a mixed lymphocytic and degenerating polymorph pleocytosis and with the 
chlorides and Bugar content normal can hardly be from any other case than 
one of poliomyelitis. 

Course. — Most commonly within a few days of the onset of the paralysis 
a very considerable remission occurs, and the paralysis becomes much 
narrowed down in its limits ; thus, with an initial paralysis of all four limbs 
and trunk, the limbs recovered rapidly, leaving a permanent partial paralysis 
of the trunk, and in a case where both legs were paralysed, the one recovered 
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power within the first week, leaving the other permanently crippled. Some- 
times, however, there is no rapid improvement or narrowing of the region 
of paralysis whatever. 

The paralysis remaining after the rapid improvement is final, and 
admits of such improvement only as may occur from the recovery of a few 
cells which have escaped destruction upon the confines of the inflammatory 
lesions, and such recovery is very slow and never reaches more than a slight 
degree. A certain slow improvement in those paralysed muscles which 
retain some voluntary power is often observable, and is referable to hyper- 
trophy in those elements which remain and to the acquisition of the aptitude 
which necessity produces. Improvement on these lines continues for three or 
four years. On the other hand, children afflicted with this disease during the 
period of active growth will often show what seems to be a progressive diminu- 
tion of power in the weak muscles, and which is, in reality, a relative failure 
of these mucles under the strain of the increasing weight and length of the 
body and limbs. 

Death is unoommon at any stage in the spinal form of poliomyelitis 
except during epidemics, when severe general symptoms are followed by 
widely spread paralysis, involving all the respiratory muscles, and in these 
cases it takes place in the first few days after the appearance of the paralysis. 
Weakness of the respiratory muscles and epecially total intercostal palsy is 
not infrequently an indirect cause of death, even at long periods after the 
onset, if bronchitis or broncho-pneumonia occur. 

Prognosis. — It is rare for complete recovery to occur in any case of 
spinal poliomyelitis in which paralysis has once set in. Though recovery 
may bo nearly complete, yet there seems always to be some region in which 
permanent muscular atrophy persists, and in cases which otherwise clear 
up, this is frequently in the spinal muscleB, giving rise to a lateral curvature. 
From this condition of nearly complete recovery to one in which there is 
not the slightest recovery from the initial paralysis, there is every gradation. 
The prognosis is not influenced by the severity or otherwise of the general 
symptoms, for the paralysis may be slight where the general symptoms are 
severe, and vice versa. Incomplete paralysis or the presence of reflex 
action, either superficial or deep, in any region at the end of the first week 
after the paralysis has set in, is a buto indication that useful recovery will 
occur in that region. Those regions which remain completely paralysed 
for several weeks after the onset are certain to remain permanently disabled. 
The prognosis as to the eventual usefulness of disabled limbs, or as to eventual 
power of walking, depends upon a consideration of the muscles which are 
permanently paralysed, as to whether they are essential muscles or not, 
and whether they can be assisted by any mechanical apparatus which is 
light enough for the weak limbs to carry. 

Second attacks of poliomyelitis are exceedingly rare, but such eases have 
been recorded. The occurrence of progressive muscular atrophy in subjects 
who have in early life been afflicted with poliomyelitis is not very rare, and 
it is usual for the progressive atrophy to commence in the region originally 
affected by the poliomyelitis. Potts has recorded a series of 28 such cases, 
and several others are to be found among the records of the National Hospital. 

Treatment. — In the acute stage, the patient should be kept at rest upon 
a soft bed and fed upon a diet suitable to the febrile condition. Since the 
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malady is an infections, specific fever, and since the virus is known to exist 
upon the nasal, buccal and respiratory mucous membranes, and is presumably 
spread therefrom, bed and utensil isolation is necessary, with sterilisation of 
any contamination from the mucous membranes and mild daily disinfection 
of the mouth and nose. Salicylates, especially in the form of aspirin, will 
relieve the pain and fever, and seem to be decidedly beneficial. If pain be 
very severe there is no contra-indication to the use of morphine. If the 
respiratory muscles are seriously involved, belladonna or atropine iB of great 
service both in stimulating the respiratory mechanism and in che ckin g 
accumulation of bronchial secretions. 

In cases in which the respiratory musculature is involved and in which 
a fatal issue may for this reason ensue, apparatus has been devised to effect 
an artificial respiration in the hope that the paralysis may recede and the 
respiratory musculature resume its function. It is particularly during 
epidemic outbreaks that such cases are seen, the paralysis progressively 
ascending from the lower limbs, or spreading by “ jumps ” at short intervals. 
There are two main types of apparatus, the Drinker respirator and its deriva- 
tives which consists of a closed compartment in which the patient lies recum- 
bent, his head protruding through a rubber collar. A motor then produces 
alternating air pressures which passively move the chest. Another type, the 
Bragg-Paull respirator, consists of a rubber apparatus strapped round the 
chest which, again by the use of a motor, by alternate inflation and emptying, 
moves the chest. There may be a few cases in which a really good result can 
be achieved, namely, a useful measure of general muscular recovery ensues 
and the patient can take up a more or less active life. More numerous, 
however, are those in which although sufficient active thoracic movement to 
sustain life returns, the patient remains bedridden for life. Cases are on 
record also in which survival depends upon permanent retention in a Drinker 
respirator. It is probable, therefore, that such machines will find their greatest 
field of usefulness in other maladies than poliomyelitis, such, for example, as 
carbon monoxide poisoning and other essentially temporary causes of respira- 
tory weakness. A modification of the Drinker mac hin e is now provided in 
most hospitals throughout the country. 

It has been claimed by Contat in Switzerland that heavy dosage with 
potassium chlorate during the pre-paralytic stage of the illness averts the 
development of paralysis. It is known that the virus of poliomyelitis is highly 
sensitive to oxidising agents. The patient is given nasal instillations of 2 per 
cent, solution of the substance, 5 drops four times daily. By mouth the dose 
ranges from 6 grains in the 24 hours in an infant to a total daily dosage of 
from 60 to 80 grains in an adult. This total is spread over frequent small 
doses during the 24-hour period. The administration is begun as early as 
possible and continued during the febrile period (2 to 3 days), and progressively 
diminished to cease on the fifth or sixth day. It is said that no albumin, red 
cells or casts are found in the urine during this medication. Contat also 
employed potassium chlorate as a prophylactic in contacts. 

Serum therapy . — Since Netter first initiated this method of treatment 
some thirty years ago, the administration of the serum of individuals who 
had recovered from a known attack of poliomyelitis (“ convalescent scrum ”) 
has been a widely used method of treatment. Convalescent serum has been 
experimentally found to contain protective antibodies, and it has been 
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thought that it might prevent the development of paralysis if administered 
during the preparalytic stage, and might limit the extent and severity of 
paralysis if given early in the paralytic stage. Re-assessment of the 
clinical evidence strongly suggests that these beliefs are illusory, and that 
serum therapy is unavailing at any stage of the malady. This result is 
indeed what the experimental evidence should have led us to expect. For 
Flexner found that the administration of convalescent serum to an inoculated 
monkey protected only if it were given at the same times as the dose of virus, 
or within 12 hours and before the appearance of symptoms. Administered 
after this moment, it was uniformly ineffective. But it is only after the 
appearance of symptoms that it can be given in the human subject. Again, 
the theory adopted to rationalize serum therapy was that poliomyelitis 
was a general infection, with later involvement of the nervous system. 
Serum administered in the preparalytic stage was thought to prevent invasion 
of the nervous system. We know now that the nervous system has already 
been invaded before any symptoms whatever develop, and that this sup- 
posed prevention is from the nature of things quite impossible. Controlled 
observations in New York, in which 50 per cent, of the patients in an extensive 
epidemic were given serum and the remaining cases denied it, have indicated 
that serum therapy has no influence upon the course of the individual case. 
Kleinschmidt, in Ins analysis of the 1938 epidemic in Cologne, added further 
confirmation to this judgment. 

Rest and posture . — It is all-important to secure as complete physiological 
rest as is possible for the weak or paralysed muscles for some time after the 
onset. Even in the slightest cases, the patient should be kept in bed for at 
least 3 weeks, during which time attempts at volitional movements should be 
discouraged. The posture of the paralysed region should be such as to secure 
the relaxation of the paralysed muscles ; for if they are kept stretched by the 
action of opponent muscles which are not paralysed, recovery is greatly 
hindered. Appropriate postures can be secured by pillows, sandbags, splints 
and other devices. After a few weeks have elapsed, massage and passive 
movements Bhould be regularly employed and re-educational exercises com- 
menced, where there is sufficient power. Electrical treatment in any form 
is of very doubtful value. Re-education should be assisted by every 
appropriate mechanical device, but it must be carefully borne in mind 
that every mechanical apparatus which overweights the weak limb places 
a millstone around the neck of recovery. The lightest possible shoes 
should be worn, and if splints are indicated the excellent and almost 
weightless, moulded, celluloid splints should be employed, to the absolute 
exclusion of all heavier varieties. In the re-education of the legs for walking, 
a walking-machine on wheels is a necessity. Contractures and deformities, 
which hinder useful action, should be dealt with by passive movements, 
splinting, tenotomies and other surgical procedures. 

Prophylaxis. — There have been recorded many cases of acute bulbar 
poliomyelitis in children upon whom tonsillectomy and adenoidectomy had 
been performed during the course of a local outbreak of poliomyelitis. It 
appears that this operation opens a port of entry to the virus. The onset of 
the disease is at an interval of 10 to 20 days, and the issue is commonly fatal. 
The performance of these operations upon children is therefore strongly 
contra-indicated during outbreaks of poliomyelitis. 
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VASCULAR DISORDERS OF THE NERVOUS SYSTEM 

ARTERIAL THROMBOSIS AND HEMORRHAGE 

Cerebral thrombosis and cerebral haemorrhage seem hitherto to have 
been described in test-books of medicine as quite separate conditions, almost 
antagonistic and mutually incompatible, between which it was possible 
and even highly essential to make a differential diagnosis for the purpose 
of applying very dissimilar lines of treatment in the respective conditions, 
each line of treatment being the worst possible for the other condition. It 
cannot, however, be too forcibly pointed out that primary arterial throm- 
bosis and primary arterial haemorrhage depend in every case upon degenera- 
tion of the arterial wall, and that every condition of degeneration of the 
arterial wall may cause either thrombosis or haemorrhage indifferently. 
It is a usual experience to find in patients who have had severe strokes 
that thrombosis was the cause of the earlier, and haemorrhage of the final 
apoplexy. Even in that condition, which has always been held to be the 
most important antecedent of cerebral haemorrhage — renal disease with 
high arterial tension — Janeway has recently found that thrombosis and not 
haemorrhage was the cause of apoplexy in many of his cases. On account, 
therefore, of the identity of the underlying pathological condition in every 
case, and the clinical association of thrombosis and haemorrhage of the cerebral 
arteries, and the difficulty of distinguishing them clinically, the two conditions 
are here described together. 

Etiology and Pathology. — The arterial degeneration which may result 
in cerebral thrombosis and haemorrhage is due to the following causes: 
(1) Atheroma, which is the common cause both of thrombosis and of haemor- 
rhage in the second half of adult life, and which is by far the most frequent 
cause of haemorrhage. It must be especially borne in mind that cerebral 
atheroma may be local in the cerebral vessels, and unassociated with general 
atheroma of the systemic vessels. (2) Syphilis, which is the commonest cause 
of thrombosis in the first half of adult life, and which is less frequently the 
cause of haemorrhage. It may affect both the large and the small arteries, 
even to the smallest. All the coats of the artery are affected, and in the case 
of the finest vessels there is conspicuous lymphocyte accumulation or 
“ cuffing ” round the vessel. In the neighbourhood of the affected vessels 
there is always syphilitic cerebritis in the form of lymphocyte exudation and 
cedema, and meningitis, if the lesion come to the surface. This is the most 
recoverable of all thrombotic lesions of the brain. (3) Arterial hypertrophy, 
with secondary focal degeneration of the media, with or without its commonly 
associated renal disease, which is of the nature of “ small white kidney ” in 
children and younger adults, and of the various types of “ granular kidney ” 
in older subjects. (4) Abnormal conditions of the blood, especially when 
associated with feeble cardiac action and low blood pressure, as in septiccemio 
conditions. Haemorrhage into the brain may also complicate polycythtemia 
and acute leukaemia. (5) In association with new-growths of the brain, both 
thrombosis and haemorrhage are common events, especially when the neoplasm 
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is soft and rapidly growing. The vascular lesion may occur quite early in the 
course of the new-growth, and apoplexy may be the first sign of its presence. 
(6) Infla mm atory conditions of any nature may cause thrombosis and hemor- 
rhage. The vascular lesions are usually small, but they may be extensive, 
and may cause death. (7) Traumatic lesions, such as the passage of a bullet 
through the brain, or a blow upon the head, or concussion from high explosives, 
may cause extensive thrombosis or hemorrhage. 

Cerebral hemorrhage results often enough from the direct rupture of a 
true aneurysm, or of one of those irregular local thinnings of the vessel wall 
which is called a “ false aneurysm,” and may take place from an artery the 
wall of which is softened by disease though there be neither thinning nor 
bulging of the vessel wall. 

Syphilitic cerebral thrombosis is not usually a pure pathological process, 
for the vascular disease is often accompanied by acute syphilitic encephalitis, 
with much lymphocyte extravasation in the vicinity of the diseased vessels, 
aud acute local oedema, which increase the evascularisation when thrombosis 
occurs. The symptoms of loss of cerebral function are not all due to the 
thrombosis, but are in part due to the recoverable acute inflammatory 
condition, and it is for this reason that syphilitic apoplexy often Bhows much 
more recovery thau do other forms of apoplexy. 

Thrombosis is a more common cause of apoplexy than i3 haemorrhage, 
but it is much more frequently survived, while haemorrhage is frequently 
fatal, witbin from a few hours to a few days of its onset. It follows there- 
fore, that in the autopsy room of a general hospital, haemorrhage is seen much 
more often than is thrombosis, while in infirmaries, where the survived 
cases of apoplexy collect, thrombosis is almost invariably the lesion found to 
be primarily responsible for the apoplexy. 

Thrombosis tends to occur when an habitually high blood pressure, is 
temporarily lowered and the circulation less active, and is always strongly 
suggested when apoplexy occurs during sleep and conditions of quiet, and 
after exhaustion, exposure to cold, severe purgation, and in debilitated states 
generally. It is preceded by slowing of the circulation in the area affected, 
and this may be productive of prodromal symptoms. Or there may be 
alight local thromboses preceding the main thrombosis, also giving rise to 
prodromal symptoms. Thrombosis may thus have an ingravescent onset, 
especially when clotting occurs in distal branches of an artery and extends 
towards the main vessel ; but, on the other hand, it may have an absolutely 
sudden onset when the clotting occurs primarily in a large artery. The 
immediate effect of the thrombosis is a condition of infarction with oedema, 
extending widely in the vicinity, and it is this oedema which causes the loss 
of consciousness so eommonlysecn a fewhours after the apoplexy has occurred. 
The oedema tends to pass off in a few days, and the area bereft of circulation 
by the thrombosis tends to become narrowed by collateral circulation from 
surrounding regions, and any recovery of function within the affected region 
must be by collateral circulation from elsewhere. In many cases, however — 
perhaps the majority of those which are clinically ascribed to cerebral throm- 
bosis — actual thrombosis does not occur, but cerebral tissue to which the 
circulation has been inadequate for a long time eventually undergoes softening 
rather abruptly. There is little essential difference between the two groups 
of oases, and it is customary to apply the term cerebral thrombosis to all. 
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The affected area at an early stage is bright red in colour, and soon becomes soft 
and shrunken (red softening). Later, the blood pigments degenerate with the 
production of bilirubin and are partly absorbed, producing a yellow-coloured 
lesion (yellow softening). Finally, much of the thrombosed tissue becomes 
necrotic and is absorbed, leaving one or several cystic cavities. These cavities 
are never so sharply defined as those resulting from embolism, because of the 
more complete necrosis occurring with the later lesion. Still, a severe arterial 
thrombosis occurring at an early age may result in a porencephaly. Cavities 
found in cases of apoplexy after years have elapsed, are too often attributed 
to haemorrhage. In reality they are nearly all due to thrombosis. The 
cerebro-spinal fluid in thrombosis is never found to contain blood, but some 
little time after the apoplexy it is often coloured yellow or yellowish-brown 
from escape of changed blood pigments, when the lesion has reached the 
surface of the convexity or the surface of the ventricle, and pleocytosis may 
be found after a recent softening. 

Haemorrhage, which is usually described as an apoplexy of sudden onset, 
may be so when the escape is from a large vessel. When the bleeding com- 
mences from a smaller vessel, the symptoms are not sudden in their onset, 
but gather rapidly. Such a haemorrhage i3 much like an avalanche. Com- 
mencing from a small vessel the haemorrhage tears a small cavity, and in so 
doing opens up fresh bleeding points, and with increasing destruction more 
and more bleeding occurs from every piece of torn tissue, until the haemor- 
rhage reaches such a size as to burst, commonly into the ventricle, and much 
more rarely on to the surface. Indeed, it is difficult to conceive how a 
haemorrhage into such a soft and vascular tissue as is the brain should ever 
stop. As a matter of fact, it rarely does so, but causes death in the first 
attack of haemorrhagic apoplexy, within from a few hours to a few days 
after the onset, from widespread tearing up of the nervous systennand burst- 
ing into the ventricle. One of the most important clinical distinctions 
between apoplexy due to thrombosis and apoplexy due to haemorrhage is 
that the former is often survived, and that the latter is almost invariably 
fatal within a short time of the onset. 

Haemorrhage may occur anywhere within the nervous system, but its 
common seat of commencement is in the centrum semiovale, and the vessel 
which bursts is one of the perforating arteries, of which the lenticulo-striate 
which carries the name of the “ artery of haemorrhage ” is the most common. 
Such bleedings are often called “ capsular haemorrhages.” It must be 
pointed out that this term capsular refers to the region outside the corpus 
striatum or external capsule, and not to the compact internal capsule as it 
converges to the crus cerebri. The cerebro-spinal fluid in cases of hamior- 
rhage contains blood within a very short time of the onset, and lumbar 
puncture often withdraws what is practically pure blood. 

While both thrombosis and haemorrhage may occur in any part of the 
brain, the semi-oval pentre, the calcarine region and the pons are the common 
sites of both of them in that order of frequency. Haemorrhage is rare except 
in these regions, while thrombosis is not uncommonly met with elsewhere. 

Symptoms. — The nature of the symptoms in apoplexy will depend upon 
the site of the vascular lesion ; and as the seinioval centre or region of the 
middle cerebral artery is the commonest site for all the vascular lesions, hemi- 
plegia is the common result ; and this is associated with aphasia, if the lesion 
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is in the left hemisphere, and involves or isolates the cortex. "When the cal- 
carine artery is the site of the lesion, hemianopia results ; and this is apt to be 
accompanied by word-blindness, if the lesion be on the left side. Pontine 
apoplexy involves the appearance of double hemiplegia, bilateral ataxy and 
bilateral loss of sensibility, with signs of involvement of cranial nerve nuclei 
and cranial nerves. Cerebellar apoplexies and thrombosis of the posterior 
inferior cerebellar artery produce acute ataxy with forced movements and 
vomiting. 

Prodromal symptoms in the form of transient weakness of one or both 
limbs of one side, transient aphasia and giddiness occur in thrombosis only. 
An ingravescent onset occurs in thrombosis when the clotting occurs 
in the periphery of arterial distribution first and spreads towards the main 
trunk. When commencing in the parietal region, tingling and numbness 
of an extremity first occur, followed by a spread of these symptoms over half 
of the'body, and subsequent weakness deepening into hemiplegia, and when 
commencing in the ascending frontal convolution a peculiar sensation of 
heaviness in the limbs gradually increases until hemiplegia is obvious. 

The onset in embolism is always instantaneous; it may be sudden in 
thrombosis, and in hemorrhage from a large vessel. In hemorrhage it iB 
always rapid. Consciousness is lost or not, according to the severity of the 
initial lesion and the site it occupies, and to the magnitude of the processes 
which follow the initial lesion, namely, the oedema of embolism and thrombosis 
and tearing of the brain tissue in haemorrhage. In haemorrhage, conscious- 
ness is lost soon, and the rapid development of severe symptoms which 
progressively deepen, is a most important early indication that this is the 
nature of the lesion. In calcarine thrombosis the initial symptoms may be 
so slight as to pass unnoticed by the patient, whose first indication of defect 
may be, that he runs into objects on his blind side. Convulsion sometimes 
occurs at the onset, and this nearly always indicates thrombosis, rarely 
embolism, and never haemorrhage. There may be some local spasm in the 
region of the cranial nerves in pontine haemorrhage, but this is not convulsion. 

Conjugate deviation of the eyes is a common feature of all apoplexy. 
When the lesion is irritative at its onset, and not too destructive, and 
always when convulsion occurs at the onset, there may be active conjugate 
deviation, the eyes being turned away from the side of the lesion and towards 
the paralysed or convulsed side in hemiplegic cases, or the blind side when 
hemianopia is present. But this active conjugate deviation lasts but a short 
while and is followed by a paralytic conjugate deviation in the opposite 
direction, both eyes being directed away from the paralysed side and towards 
the side of the lesion. This variety of conjugate deviation may last for 
a considerable time, but usually disappears with the onset of deep coma. 

The pupils are often unequal ; they may be contracted, or dilated widely, 
and may be insensitive to light. In severe apoplexy, when as the result of 
the cerebral shock or when haemorrhage or oedema have so raised the pressure 
as greatly to reduce the physiological activity of all the intracranial elements 
with the production of deep coma, the pupils are widely dilated and insensi- 
tive. In pontine lesions, the pupils are often contracted to pin-point size, 
and this condition is of important localising significance. 

In proportion to the severity of the general intracranial disturbance, 
respiration tends to be hurried, noisy and stertorous, and with increasing 
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pressure to become Irregular, grouped or of the Cheyne-Stoke3 type. The 
blood pressure tends to be raised and the pulse full in all conditions of 
apoplexy, provided the heart will respond to the requirement of an increased 
blood pressure in the face of an increased intracranial pressure. Swallowing 
is often impossible, and the sphincters may be relaxed or retention may occur! 

In the usual variety of apoplexy where the lesion is in the area of the middle i 

cerebral artery and the local sign of the lesion is hemiplegia, it will be obvious ! 

that when the general intracranial pressure becomes severe and the coma 
becomes deep, the hemiplegia becomes less apparent, or masked by the 
universal condition of paralysis consequent upon the general intracranial 
condition. The physician often see3 the patient for the first time when there 
is considerable coma, and he must determine upon which Bide the lesion u 
situated, and endeavour to have some perspective as to prognosis by deter- 
mining the severity of the lesion. 

The following points will serve to determine the side of the lesion when 
these signs are present : (1) The paralytic conjugate deviation is towards 
the side of the lesion. (2) The corneal reflex, when any is present, is dimin- 
ished or lost on the hemiplegic side. (3) Painful stimulation will elicit leas 
response or no response upon the hemiplegic side (hemianGesthesia). (I) The 
patient may respond by blinking to a feint made with the observer’s hands 
towards the patient’s eyes upon the sound side, and not on the hemiplegic side 
(hemianopia). (5) The limbs on the hemiplegic Bide when raised and allowed 
to fall passively, do so in a more lifeless, inert and flaccid fashion than upon 
the sound side. f61 And when there is any difference between the knee-jerks, 
abdominal reflexes and plantar reflexes, the former tend to be diminished and 
lo3t on the hemiplegic side while the plantar reflex will be of the extensor type 
on the hemiplegic Bide. It must be remembered in this connection, that a 
Bevere lesion of one cerebral hemisphere abrogates for a time at least most of 
the functions of the whole hemisphere, and that the hemianesthesia and 
hemianopia, here referred to, do not necessarily indicate that the destructive 
lesion involves the visual and sensory paths. And further, that the condition 
of coma due to increased intracranial pressure of itself causes such signs as 
bilateral I 033 of abdominal reflexes and knee-jerks, and bilateral extensor 
responses in the plantar reflex. 

The severity of the lesion may be judged — (1) Prom the depth of the 
coma ; (2) from the degree to which the patient responds to any form of 
stimulation and from the general signs of nervous depression present — for 
example, a condition of complete bilateral flaccidity with complete loss of aU 
reflex action and of all response to stimulation indicates a most severe lesion ; 
and (3) from signs of failure of respiration as shown by irregular, grouped or 
Cheyne-Stoke3 breathing. It is further important to arrive at a determina- 
tion if possible a3 to whether the condition present is stationary', deepening 
or showing signs of amelioration. 

Vomiting is not an uncommon occurrence in the early hours of apoplexy 
and before coma becomes deep. Hyperpyrexia is often seen in fatal cases 
before the end. It is especially common and may reach a high degree in 
pontine apoplexy. It may be preceded by initial depression of temperature. 

It is of fatal prognostic import. 

Hemiplegia is the commonest sequel of vascular lesions of the brain. The 
signs which serve to indicate its presence in the comatose subject have already 
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been enumerated. After cerebral thrombosis it may happen that the initial 
hemiplegia is completely recovered from, but unless this recovery begins 
early and progresses rapidly it is not likely to be complete. The essential 
feature of hemiplegia is the loss of voluntary movements on one side of the 
body, but as this loss begins to pass off, certain new features make their 
appearance. These are muscular hypertonus, increased tendon jerks, and 
associated movements. 

The restoration of movements follows a certain order. Deviation of 
the tongue and facial asymmetry clear up early ; nest, the leg begins to 
recover ; and finally — and often very incompletely — the arm. The return 
of movements in the limbs is selective. In both upper and lower limbs, 
movement at the proximal joints recovers first and most completely. In 
the leg, extension and plantar flexion recover more completely than flexion 
and dorsiflexion. As a result, the patient can often stand when he cannot 
lift the foot and leg to step properly, and has instead to circumduct the 
limb when walking. In the arm, flexion movements recover first and best, 
while the fine skilled movements of the hand and fingers are frequently 
lost for ever. 

The development of hypertonus, or spasticity is as selective as the return 
of movements. In the leg, the extensor group of muscles becomes spastic ; in 
the arm, the flexor group. Thus, the arm tends to take up a position of ad- 
duction, with flexion at elbow, wrist and digits. The leg is always spastic 
in extension, and does not go into flexion contracture, as may happen in 
spastic paraplegia from spinal cord lesions. The degree of hypertonus varies, 
and is greatest when the loss of movement is greatest. 

The tendon jerks are exaggerated, and there is clonus (knee and ankle) 
in the affected limbs. The Babinski plantar response persists, but the 
abdominal reflexes, which are initially lost on the affected side, sometimes 
return after a period of months. 

The forced immobility of shoulder and distal joints in the arm may lead 
to the formation of adhesions. 

The so-called associated movements are involuntary changes of attitude 
of the paralysed limbs which accompany forceful voluntary movements, or 
such involuntary movements as, yawning. 

Cerebellar Abovlexy. — This is usually the result of thrombosis of the 
posterior inferior cerebellar artery, which is a branch of the vertebral artery, 
and the clinical picture is very unlike that of cerebral apoplexy. The patient 
is .seized with a sudden intense vertigo which throws him to the ground, as 
in M6ni&ce’s disease. Incessant vomiting and forced movements follow, the 
forced movements rotating the patient, so that he comes to rest prone, with 
that side of the face corresponding with the side of the cerebellar lesion in 
contact with the pillow. There is intense ataxy, usually bilateral at first, 
and later becoming confined to the limbs and .trunk on the side of the lesion. 
The patient is unable to lift his head, or to maintain the sitting or standing 
position. When placed in such a position he positively dives to the ground 
when released. Nystagmus with the long alow movement to the side of the 
lesion, and a short fast movement in the opposite direction is conspicuous, 
and the skew deviation of the eyes is sometimes seen. There is much general 
hypotonia of limhs and trunk which soon becomes limited to the side of the 
lesion. Head retraction, pain and stiffness of the neck and opisthotonos 
52 
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may occur. When the patient’s condition recovers sufficiently to allow of 
examination, all the signs of a unilateral cerebellar lesion will be found. 
Consciousness is not often lost. Since the posterior inferior cerebellar artery 
also supplies the lateral region of the medulla, signs indicative of disturbance 
of this region are usually present, and these may dominate the clinical picture 
rather than the cerebellar signs. Chief amongst them are analgesia and tber- 
mansesthesia of the face and head, due to implication of the as yet uncrossed 
quinto-thalamic path, and of the limbs and body upon the opposite side, 
due to involvement of that part of the spinothalamic tract which has crossed 
below this level. Between these two areas of sensory loss there is often a 
gap where sensibility is normal, corresponding with that part of the spino- 
thalamic tract which is crossing obliquely at this level, and therefore is too 
near the middle line to be affected. Paralysis of the motor vagus is often 
found from involvement of the nucleus ambiguus, and, from the extension 
of the lesion or of consecutive oedema towards and across the middle line, 
it sometimes causes severe dysphagia and dysarthria, and one of the great 
dangers of this form of apoplexy is extension of the thrombosis to that part 
of the medulla which contains the respiratory and other vital centres. When, 
however, such extension does not take place, and if the destruction of the 
lateral lobe is not too extensive, the most remarkable recovery may take place. 

Diagnosis . — The nature of the lesion . — Thrombosis should be diagnosed, 
notwithstanding the presence of high arterial tension or renal disease, in all 
cases of. apoplexy without organic cardiac valvular disease, when the onset 
occurs during sleep or under circumstances of quiet, depletion, or exhaustion, 
and in all cases where prodromal symptoms are marked, or where the onset 
of the apoplexy is gradual, and in apoplexies occurring in advanced age, for 
then haemorrhage is almost unknown. All slight apoplexies and nearly all 
those that survive the first 10 days after the ictus, are due to thrombosis. 
Thrombosis should be diagnosed in all primary apoplexies in young syphilitic 
subjects, and in this connection the serum reaction and the cytology and 
reactions of the cerebro-spinal fluid are all-important in the diagnosis. 

Puerperal apoplexy is mostly due to thrombosis of cerebral veins (see 
pp. 1647-1650). 

The cerebro-spinal fluid affords important indications, since haemorrhage 
into the brain in most of the cases soon bursts on to the surface or into 
the ventricle. If blood is absent from this fluid a few hours after the 
ictus, thrombosis or embolism is highly probable and haemorrhage is very 
unlikely. Any infarction coming to the surface may in the course of time 
cause the fluid to be blood-tinged or yellow. It is important to bear in 
mind that the infarct conditions of embolism and thrombosis are followed 
by packing of the infarcted region with polymorphs, and that these may 
escape from the surface in such numbers as to load the cerebro-spinal fluid 
with such a high polymorph pleocytosis as to suggest the presence of sup- 
purative meningitis. 

Haemorrhage is a likely cause of apoplexy occurring during exertion, 
especially if it occurs at a moment of severe physical strain, or at the height 
of passion. It is always a probable lesion in cases where a previous thrombotic 
apoplexy has occurred, the final event, where multiple strokes have succeeded 
one another, being almost invariably haemorrhage. An apoplexy with rapid 
onset and with symptoms rapidly deepening, with a quick onset of deep 
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coma, and the development of pyrexia and signs of respiratory failure, is 
usually due to haemorrhage. The certain test that an apoplexy is due to 
haemorrhage is the .presence of blood in quantity in the cerebro-spinal space 
as proved by lumbar puncture. In cases of small white kidney in the young 
and of granular kidney before the age of 50 years, where the blood tension is 
very high, and where there is severe retinitis, haemorrhage is the most likely 
cause of stroke. 

Embolism should be diagnosed in all cases in which there is an obvious 
cardiac valvular lesion, particularly mitral stenosis, septic endocarditis, aortic 
disease or aneurysm. It is true that syphilitic cerebral thrombosis may 
occur with syphilitic aortitis, but the combination is rare, for syphilitic 
aortitis usually occurs at a much later age than does syphilitic cerebral 
thrombosis. 

The position and extent of the lesion . — The position of the lesion may be 
judged by the nature of the initial signs, whether visual, sensory, motor or 
apkasic, cerebellar or pontine, and later by the permanent symptoms resulting 
from the lesion. It must be carefully borne in mind in this connection, that a 
severe lesion of a cerebral hemisphere may entirely abrogate the functions 
of that hemisphere during the acute stage, initially by a process of shock and 
afterwards by the occurrence of oedema in the vicinity of the lesion, which 
may spread widely. The extent of the lesion may be gathered by the severity 
or otherwise of the early symptoms and their rate of increase, and by early or 
immediate loss of consciousness, and by the completeness of the paralysis 
resulting. The more severe the extent of the lesion the sooner do grave signs 
of general cerebral failure appear. 

Differential Diagnosis. — The diagnosis of coma due to a cerebral vascular 
lesion is usually made without difficulty from the history, and from the presence 
of unequivocal signs of local lesion of the brain. In a patient without history, 
and when the coma has become so deep as to remove the unilaterality of 
physical signs, the diagnosis may be difficult from other causes of coma such as 
uraemia and diabetes, poisoning by opium, alcohol and its derivatives and coal 
gas, and in cases of difficulty search is to be made for the usually obvious 
signs of these conditions. Uraemia may present especial difficulties, for it 
is often associated with cerebral vascular lesion, and transient hemiplegic 
attacks may occur in this condition. This is true also of the crises of essential 
hypertension, which are described in more detail on page 1640. Absolutely 
sudden death which is so often recorded in death certificates as due to 
apoplexy, is usually associated with a stoppage of the heart following the 
obliteration of one of its coronary arteries. Apoplexy never causes sudden 
death. There is one recorded case of death from cerebral haemorrhage in 
5 minutes, but it is rare in any apoplexy for death to occur in less than 2 hours. 
Other conditions causing hemiplegia with coma must be taken into considera- 
tion. Epilepsy, especially when the convulsion is unilateral, may be followed 
by marked unilateral paralysis (Todd’s paralysis), which may last for a con- 
siderable time. Here the history of recurring attacks and the complete 
recovery will easily prevent confusion. 

Cerebral malaria and sunstroke may closely resemble apoplexy, and 
should always come to mind when rapid coma follows the development of 
cerebral symptoms in circumstances where these causes are likely. The 
congestive attacks of general paralysis of the insane are peculiarly diffi- 
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cult to diagnose from apoplexy, and especially so when occurring as the 
initial manifestation of the disease. These attacks take the form of rapidly 
occurring attacks of hemiplegia, aphasia, hemianopia, hemiansesthesia or of 
some combination of these conditions, usually associated with initial con- 
vulsions and followed by coma. The diagnosis of a syphilitic thrombosis is 
made with reason because of the positive serum reactions, and cerebro-spinal 
fluid examination. If energetically treated the patient recovers with mar- 
vellous rapidity and completeness, only to develop slowly the characteristic 
signs of general paralysis. It is the too rapid recovery in a case of apparent 
syphilitic thrombosis which should suggest the possibility of the stroke being 
a congestive attack in general paralysis of the insane. 

In all cases of coma without history, especially when there are signs of 
local cerebral involvement, a careful examination of the head should be made 
for traces of recent injury. 

Prognosis. — In thrombosis due to atheroma the apoplexy may be rapidly 
fatal from extension of the thrombosis and secondary oedema. In cases which 
survive, considerable recovery may occur in proportion to the extent of the 
lesion, but in these subjects an apoplexy is usually the beginning of the end, 
since the underlying pathological causes, arterial disease and failing cardiac 
action, still exist and are not amenable to any radical treatment. It is astonish- 
ing, however, how many of the cases of apoplexy due to atheromatous throm- 
bosis survive for years without any recurrence of the thrombosis or occur- 
rence of haemorrhage. A majority of the cases of apoplexy from syphilitic 
thrombosis make a fair recovery, which obviously depends upon how much 
permanent thrombosis occurs in the lesion of acute syphilitic encephalitis 
which is responsible for this condition, and upon the early application of 
appropriate treatment for syphilis. In some of these cases even, no recovery 
occurs. 

In cases of haemorrhage, the immediate prognosis is the gravest possible, 
the great majority of the cases surviving but a few hours. 

Treatment. — When arterial disease is known to be present, the only 
measure which can in any way tend to safeguard the patient from apoplexy 
is moderation in all things : in diet, alcohol, mental and physical exercises, 
and above all moderation in all measures tending to cause marked variation in 
blood pressure. It is highly probable that no treatment influences the course 
and fatal issue of apoplexy due to haemorrhage. Thrombosis and embolism, 
however, allow some scope for treatment, which should be the same in the two 
conditions ; and as medical treatment in cases of hemorrhage is useless and 
cannot avert the fatal result, one line of treatment may be recommended in 
all cases of apoplexy. 

From the onset of symptoms a careful stimulant line of treatment should 
be adopted, and all depletive measures that may be calculated to lower 
the blood pressure and diminish the force of the cardiac action should be 
scrupulously avoided. Absolute rest is, in the first place, essential when 
prodromal symptoms appear, and at the onset of an attack diffusible stimu- 
lants in the form of alcohol and liquid food should be given ; the heart’s action 
may be improved by strychnine, while restlessness may be combated with 
bromides. If the patient is conscious, he should make as little effort as possible. 
His head and shoulders should be raised, special care being taken that the neck 
is not bent, and that nothing shall interfere with the return of blood from 
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the head. If there is unconsciousness with stertor, the head and shoulders 
should be turned upon one side, so that the tongue does not fall back and 
impede respiration. If there be much cyanosis from impeded respiration, 
as is often seen in plethoric subjects, it is advisable to withdraw blood, 
by venesection, for such relief of embarrassment acts as a stimulant to the 
circulation. Purgation should be avoided, and the bowel relieved at intervals 
by enemata. Stimulating food in a liquid form should be administered 
with stimulants at regular intervals ; and if there is any difficulty in swallow- 
ing, the food should be administered with the nasal tube. The bladder 
should be carefully watched from the first, lest retention should occur, and 
the catheter passed when necessary. Lumbar puncture should, when 
necessary, be performed for diagnostic purposes, and it frequently gives 
relief from symptoms due to -the high intracranial pressure. Bed-sores and 
hypostatic bronchitis must be avoided by the usual measures. In the oases 
that survive the first few days, passive movements should be used daily to all 
the joints of the affected side in hemiplegic cases, for this will obviate the 
painful residual adhesions which form in the jo’nts of the paralysed limbs, and 
especially in the shoulder joint, and subsequently cause so much pain and 
misery to the patient. With the return of the power of voluntary movement, 
active exercises take the most important place in treatment. The final state of 
hand-and-finger movements depends not alone on the severity of the damage 
done to the brain, but in part upon the thought given to devising active exer- 
cises for it and the assiduity with which the patient can be persuaded to 
employ them. To avoid fatigue it is best to ordain a given daily period of some 
minutes to systematic exercise. A rubber sponge of appropriate size, fixed 
in the palm by a strip of webbing passing round the hand, will limit the 
passive flexion of the fingers, and will provide a resilient resistance against 
which the patient may move his paretic digits. Massage is an adjuvant, 
but never a substitute, for active exercises in the patient who can undertake 
them. Electrical stimulation of the muscles is absolutely contra-indicated. 
It has no other effect than to aggravate the spasticity that is so serious a 
hindrance to free movement. A hemiplegic patient after apoplexy, should 
be got upon his legs and encouraged to make attempts to walk as early as 
ever the returning power allows any possibility of the attempt. 

GENERALISED CEREBRAL ATHEROMA 

./Etiology and Pathology. — For the aetiology and pathology of atheroma 
the article on pp. 1072, 1073 should be consulted. In many subjects the cerebral 
arteries are affected at an earlier age and more severely than any others in the 
body. Males are the victims of generalised cerebral atheroma more often 
than females, and the symptoms, though most common in the sixties and 
later, are recognisable in the more severe cases soon after the age of 50. The 
brain is the seat of innumerable minute vascular lesions. There are numerous 
small softenings on its surface, and the cerebral cortex becomes thinned in 
consequence of degenerative changes. In the central parts of the brain, 
especially in the basal ganglia, small cysts develop from the softenings and 
eventually a mesh-like condition — the status Iacunatus — may result. 

Symptoms. — The onset of this condition is insidious and its course 
steadily progressive. Mental changes or physical changes may predominate 



1638 


DISEASES OF THE NERVOUS SYSTEM 


and both are liable to abrupt exacerbations -which are to be attributed to small 
cerebral vascular lesions. The mental symptoms are often noticeable first. 
The patient’s range of interests becomes reduced and intellectual activities 
of all kinds are gradually discarded. Memory for recent events becomes 
faulty, while that for events long past remains unimpaired. Confusion is 
liable to occur and the patients becomes unable to adapt themselves to new 
circumstances and are obstinately conservative. Emotional control becomes 
impaired, and affective response may be inadequate. Previously existing 
tendencies to anxiety, or depression or paranoid traits may become exaggerated. 
Confusion and lack of attention may lead to incontinence and disorders of 
dress. Dysaphasia is common and apraxia may also occur. 

The physical symptoms take the form of a slowly developing muscular 
rigidity which has been called “ pseudo-Parkinsonism.” The facies becomes 
“ set,” movements becomes less free and in walking the step becomes gradually 
shortened until it may be only a few inches ; this marche a, petit pas is very 
characteristic. The patient becomes unable to relax his muscles and if as he 
lies in bed passive movements of the limbs are attempted by the examiner, 
great resistance is encountered. The grasp reflex may be discovered in one 
or both hands. The tendon jerks are exaggerated and the plantar reflexes 
indefinite or weakly extensor. 

In some instances the most pronounced physical feature is a spastic 
paralysis of the muscles innervated from the pons and medulla and hence 
called “pseudo bulbar-palsy.” The physical basis of this syndrome is 
uncertain ; the lesions concerned are bi-lateral and may be situated in the 
anterior parts of the internal capsules or possibly in the brain-stem itself. 
The facies becomes set, voluntary movements of the lips are restricted, the 
tongue is spastic and looks small and cannot be protruded beyond the teeth, 
and movements of the palate, pharynx and vocal cords are all similarly 
limited. The result is dysarthria of a degree which may render the patient’s 
speech unintelligible, together with difficulty in mastication and in swallowing 
(dysphagia). There is no muscular wasting. The jaw jerk is exaggerated. 
The lips may be held apart and the saliva trickles from between them. 
Emotional movement temporarily inhibits the rigidity of the facies and is 
exaggerated as a consequence of the pyramidal impairment. Moreover, in 
consequence of the bilateral pyramidal disturbance uncontrolled laughter or 
crying may occur, and there is usually a tendency towards one or the other 
so that the patient who suffers from uncontrolled laughter may laugh even 
on hearing bad news, and the patient who suffers from uncontrolled crying 
may weep when he is amused. General atheroma is usually well marked and 
arterial hypertension may or may not be present. The state of the retinal 
arteries is not a reliable guide to that of the cerebral arteries. 

Diagnosis. — If mental symptoms predominate in the early stages the 
diagnosis will have to be made from general paralysis of the insane and the 
absence of characteristic signs of nervous syphilis, together with negative 
findings in the blood and cerebro-spinal fluid, will exclude the latter. Other 
forms of pre-senile dementia, such as Alzheimer’s disease (see p. 1862) and 
Pick’s disease (p. 1861), are not associated with the same degree of motor 
disturbance as is usual in atherosclerotic dementia. When physical symptoms 
predominate, the presence of atheroma and signs of early dementia, and 
usually the absence of tremor, differentiate the condition from paralysis 
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agitans. When pseudo bulbar-palsy is present, the diagnosis from motor- 
neurone disease (amyotrophic lateral sclerosis) may be difficult, but the com- 
plete absence of wasting, the presence of rigidity in the facies and upper limbs 
and the association of atheroma are usually sufficient to make the distinction. 
When arterial tension is high and changes in the optic fundi are present the 
picture may closely resemble one of cerebral tumour, and the differentiation 
depends largely on the presence of arterial hypertension and the extensive 
retinal lesions, which distinguish neuro-retinitis (hypertensive neuro-retino- 
pathy) from the papillcedema of raised intracranial pressure. 

Prognosis. — The course of the disease is gradually downward and may at 
any time be terminated by a severe “ stroke,” but in general the patients 
survive for years and severe cerebral vascular accidents are uncommon 
among them. In the end the patient becomes bed-ridden and dies in conse- 
quence of an intercurrent infection, or, when he has reached a debilitated 
state, from a terminal cerebral thrombosis. 

Treatment. — This can only be symptomatic, and the patient should be 
kept up and about as long as possible. It is unfair and unwise to put too 
much dietary restriction on him, and if he is a small or moderate eater no 
further limitation is required. 


HYPERTENSIVE ENCEPHALOPATHY 

In a preceding paragraph on the differential diagnosis of apoplexy (p. 1635), 
mention was made of the sudden and transient cerebral symptoms associated 
with essential hypertension, and some further reference to them is necessary. 
It is known that the subjects of this variety of hypertension may ultimately 
succumb to cerebral haemorrhage, but it should also be borne in mind that 
they are subject from time to time to what are known as “ hypertensive 
crises.” The patient is the possessor of a persistently high blood pressure. 
The attack is precipitated by a further rise in this, and develops with intense 
headache, sickness and sometimes drowsiness or even semi-coma. Examina- 
tion will reveal the presence of hypertensive retinitis in most cases, but in a 
proportion there is a definite papillcedema with retinal haemorrhages and 
exudate. Accompanying these symptoms there may be hemiparesis, hemi- 
anopia, focal or generalised fits, or other indications of local cerebral lesion. 
The crisis is brief, lasting from a few hours to several days, and usually ends 
in recovery, but recurrence is likely, and finally many subjects develop 
cerebral atheroma and succumb to cerebral haemorrhage. Intervals of 
several months may intervene between succeeding crises. 

The presence of papilloedema is taken to indicate that cerebral oedema 
is complicating the situation. The transient nature of the crisis, and particu- 
larly the rapid appearance and disappearance of such symptoms as hemi- 
paresis, exclude the possibility of arterial thrombosis or other material 
lesion of the kind, and spasm of the arteries has been invoked to account 
for the symptoms. There is no conclusive evidence that this occurs. 
Yet while the cerebral arteries are not under the same measure of 
vasomotor control as arteries elsewhere in the body, it is known that some 
such control exists, and it may be that in arterial hypertension more intense 
spaBm is possible than in healthy arteries. At least, it may be said that no 
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hypothesis better founded or more in harmony with the facts of clinical 
observation has been formulated. 

Differential Diagnosis. — As has been indicated, the transitory character 
of the symptoms excludes gross vascular lesions such as thrombosis, and the 
same may be said of intracranial tumour and lead encephalopathy. Yet it 
may be admitted that while it is present the hypertensive crisis shows many 
points of resemblance to the last two named conditions, especially when 
papillcedema is found. Flumbism in children and young persons not un- 
commonly develops with headache, vomiting, convulsions and focal signs, 
and the development of an intense papillcedema, sometimes also with high 
blood pressure and albuminuria, and search for other indications of lead 
poisoning and careful history-taking are necessary to exclude this condition. 
In intracranial tumour, the systolic blood pressure is rarely above normal 
limits, the history is longer and the condition progressive. Urcemia can 
usually be excluded, since in essential hypertension the blood urea is within 
normal limits, and the only abnormality in the urine may be a trace of 
albumin. 

Treatment. — Venesection is indicated as the first step, and when there 
is papillcedema or other signs of cerebral cedema (convulsions, high cere- 
brospinal fluid pressure) lumbar puncture and the withdrawal of cerebro- 
spinal fluid, and also the intravenous or intramuscular administration of 
hypertonic solutions are necessary. As a measure of urgency from 50 to 
70 c.cm. of a 50 per cent, solution of dextrose or sucrose may be given intra- 
venously. For less urgent cases and as a measure that can be repeated for the 
relief of headache, six ounces of a 20 per cent, solution of magnesium sulphate 
may be given per rectum at 6-honrly or less frequent intervals. The con- 
vulsions may be treated by rectal administration of paraldehyde (240 to 
360 minims in water), or by the hypodermic injection of 3 grains of soluble 
phenobarbitone in solution. 

The subsequent management of the case is that of the underlying essential 
hypertension. 


CEREBRAL EMBOLISM 

Cerebral embolism is infinitely less common than thrombosis. 

^Etiology. — The embolus may be : (1) a fragment of blood clot, (2) a 
vegetation or detached portion of one of the cardiac valves or in rare instances 
an atheromatous plaque, (3) air bubbles, or (4) globules of fat. 

(1) The commonest cerebral embolus is a detached fragment from a clot 
which has formed in the left auricle in a case of auricular fibrillation. Less 
frequently it comes from a clot in the dilated auricular appendage in a case of 
mitral stenosis without fibrillation, or from one on the inner surface of the 
infarcted ventricular wall after coronary thrombosis. Other sources of clot 
einboii are aneurysms of the large vessels between the heart and the brain, 
a clot covering an atheromatous ulcer in the first part of the aorta, and clots 
which may form in the pulmonary veins and even in the left heart in suppura- 
tive conditions of the lungs. In exceptional cases a patent interventricular- 
septum may provide a route by which emboli from the systemic veins can 
reach the brain without passing through the lungs — paradoxical embolism 
(sec p. 1093). Cases of cerebral symptoms associated with venous thrombosis 
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do so, and consequently air emboli from almost any part of the body may reach 
the cerebrum. The commonest single cause of air embolism to-day is probably 
damage to the surface of the lung by the needle in the course of producing or 
refilling an artificial pneumothorax, and it occurs also during major operations 
on the lung. It may follow insufflation of air into the vagina, or it may occur 
in association with retained placenta, and even as a result of division of veins 
during the operation of Caesarean. section, 

(4) Fat emboli are a cause of cerebral complications after fracture of one 
of the long bones, and may cause death. Like air emboli, fat globules pass 
through the pulmonary filter. 

Emboli usually pass into the middle cerebral arteries or their branches, 
because these are the direct continuation of the carotid arteries. Very rarely 
the internal carotid is obstructed, but if it is the circulation in its branches is 
usually maintained by the circle of Willis. Next in frequency is the posterior 
cerebral artery, and then the vertebral. Because of the mode of origin of 
the left carotid artery, emboli affect the left half of the brain more frequently 
than the right. In a case of infective endocarditis, the cumulative effect of 
innumerable minute infected emboli may cause extensive softening in the 
left hemisphere at a time when the right hemisphere is little affected. 

Symptoms. — The onset is immediate, A stroke due to embolism is the 
most suddenly occurring of all the apoplexies and there are no prodromal 
cerebral symptoms. Unless a large vessel, such as the middle cerebral artery , 
be occluded consciousness is usually not lost, but a staporose state may occur 
either with the onset or after a few hours, and may last several days. Hemi- 
plegia is the common physical syndrome and it may be of all degrees ol 
severity according to the siae of the cerebral lesion. When emboli are 
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depends largely on the course of the causal condition which is responsible, 
and whether the emboli are affected or not. In cases of bronchiectasis, for 
example, the emboli, being infected, generally give rise to multiple cerebral 
abscesses. Puerperal cases of cerebral embolism in the absence of cardiac 
and other disease usually do well. 

Treatment. — As far as the cerebral lesion is concerned treatment is the 
same as for thrombosis. In most cases the condition responsible for the 
embolism calls more urgently for treatment, and in cases of auricular fibrilla- 
tion complete rest for several weeks and appropriate treatment of the cardiac 
disorder is essential, in order to diminish tne risk of further emboli occurring. 


INTRACRANIAL ANEURYSM 

Aneurysms within the cranium are common and may conveniently be 
considered in four groups. 

Minute atheromatous aneurysms of the arteries at the base of the brain 
are frequent and may be numerous in elderly subjects, but only in rare 
instances do they cause symptoms. The clinical disturbances to which they 
occasionally give rise result either from bleeding, or from their pressure on, 
and even adhesion to, the adjacent ocular nerves, and are thus s imil ar to 
those of the more important group which follows. 

Of the remainder the great majority are “ berry ” aneurysms situated 
on or near the circle of Willis. An aneurysm of this kind develops at a bifurca- 
tion of an artery in consequence of a congenital defect in certain individuals 
of the elastic lamina at this point. It is thus not congenital, but develops at 
the site of a congenital weakness. The importance of “ berry ” aneurysms 
is that they may, and frequently do, rupture, causing sub-arachnoid haemor- 
rhage. Otherwise only a small proportion of them give any evidence of their 
presence. Aneurysms situated on the posterior or lateral portions of the 
circle may interfere with the third cranial nerve, giving rise to paralysis, 
which is as a rule, partial, and which may be either gradual or sudden in its 
onset. Less commonly aneurysms situated laterally on the circle compress 
the optic tract just behind the chiasma, and so produce homonymous defects 
in the visual fields, and in rare instances aneurysms on the anterior com- 
municating artery cause pressure on the optic chiasma with consequent 
disturbance, possibly of variable intensity, in the central or temporal parts of 
the visual fields. 

Aneurysms of the internal carotid artery are usually situated within the 
cavernous sinus. Such an aneurysm may develop gradually, or, more com- 
monly, after an initial period of slow development, it may dilate rapidly or 
even suddenly, until it comes into contact with the wall of the sinus ; or again, 
it may rupture into the sinus becoming an arterio-venous aneurysm. "Whether 
the development of the aneurysm be slow or rapid, the various oculo-motor 
nerves and the branches of the trigeminal nerve situated in the wall of the 
sinus become affected. The patient experiences severe pain in one side of the 
forehead, or in the forehead and cheek, and if the onset is sudden, he may 
vomit. Double vision comes on rapidly and may proceed to complete paralysis 
of the third, fourth and sixth cranial nerves, but the paralysis is more often 
partial. Ptosis is always a feature. The affected eye may become proptosed. 
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Racemose or oircoid aneurysms of the middle cerebral artery may cause 
localised or generalised fits, or attacks of a migraine syndrome. A bruit may 
be audible to the patient, or may be heard on ausculation over the eye or over 
the carotid artery. It is always louder after a fit, and may be present only at 
that time. Proptosis of the eye on the affected side is usually apparent when 
looked for. Temporary paralysis of the affected arm and face may he present 
after a fit, and eventually some weakness may become permanent. In 
occasional cases some calcification, either in the vessels of the aneurysm or in 
the cerebral cortex may be revealed by X-rays. In a special group of cases, 
there is an external as well as an internal angioma, the external manifestation 
being usually situated in the territory of the trigeminal nerve. (Stages- 
Weber syndrome.) 

Subarachnoid Hemorrhage 

Synonyms. — Spontaneous Subarachnoid Haemorrhage; Meningeal 

Haemorrhage. t f , , 

Bleeding into the subarachnoid space may be an accompaniment ox bead 
injuries and it may also follow intraventricular hemorrhage, but the usual 
cause of uncomplicated, or, as it is sometimes called, spontaneous^ sub- 
arachnoid haemorrhage, is rupture of a cerebral aneurysm on the circle of 
Willis or on one of its component arteries. What has been called here the 
“ berry ” aneurysm may rupture suddenly and freely, with the produchon 
of fatal apoplexy, or there may be recurrent leaking of blood m small amounts 
from such an aneurysm, leading to a syndrome of meningeal ^tetan 
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both pupils may be small and sluggish, but in fatal cases the pupils ultimately 
dilate. Examination of the optic fundi may reveal sub-hyaloid haemorrhage 
or papillcedema. Lumbar puncture produces a fluid that resembles pure 
blood. 

Recovery from haemorrhage of this severity is by no means uncommon, 
lu fatal cases death commonly ensues within 24-36 hours or at some time 
during the first fortnight from fresh bleeding. If this period be safely passed 
the prognosis as to recovery becomes good. The course of the illness may, 
however, be prolonged. The patient gradually recovers from coma, taking 
possibly many days to regain full and continuous consciousness. The tempera- 
ture rises after 24 hours and remains at 99-5 or 100° F. for about a week, and 
the urine may contain abundant albumin and some sugar — either of which 
may lead to an erroneous diagnosis if the possibility of its occurrence be not 
known. 

Headache is intense and may last for two or three weeks, with irritability 
and some stiffness of the neck. The knee-jerks or ankle-jerks, or both, are 
commonly abolished a few days after the onset, but they return after a further 
week or two and in slighter cases sooner. The patient who has recovered from 
his coma shows at first little intellectual activity, but answers rationally 
and briefly when questioned. A few weeks later, however, he is liable to 
manifest psychotic disturbances of the Korsakoff type, having no recollection 
of his visitors when they come again and giving them confabulatory accounts 
of his imaginary doings, which show that he is disorientated in place and time. 
This disturbance soon passes off completely and in some cases is almost 
ephemeral, and the patient eventually regains his full intellectual powers. 

From such a severe illness not every patient escapes unscathed. Focal 
damage may be caused, either by the hsemorrhage or by subsequent clotting. 
If the aneurysm lies close to, or partly embedded in, the brain, its rupture 
may cause considerable cerebral laceration, which if not fatal may leave 
partial hemiplegic weakness. If the aneurysm be at the bifurcation of the 
basilar artery, clotting in or around it may give rise to thrombosis in one 
of the branches entering the brain-stem, with resultant motor or sensory 
hemiplegia of the opposite side of the body, associated, possibly, with oculo- 
motor paralysis on the side of the new lesion. Oculo-motor palsies also arise 
from involvement of the nerves in clot, and strabismus is perhaps the com- 
monest residual defect. 

(2) The meningitic syndrome . — In this case, the haemorrhage is less 
abundant and therefore consciousness may not be lost. There is violent 
headache, restlessness, delirium, rigidity of neck and spine, Kernig’s sign, 
bilateral extensor plantar responses, and sometimes diplopia and squint. 
Within a few hours, or somewhat later, ophthalmoscopic examin a tion may 
reveal the presence of flame-shaped hcemorrhages in the nerve fibre layer of 
the retina, or massive hoem'orrhage in the sub-hyaloid space. The last-named 
is characteristic of subarachnoid haemorrhage. A low-grade papillcedema is 
occasionally also observed. 

In non-fatal cases of both types, the temperature may remain raised for 
7 or 8 days, and the urine for the first 48 hours only may contain abundant 
albumin and some sugar. The addition of these features to the clinical 
picture may, if the possibility of their occurrence is overlooked, lead to an 
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Differential Diagnosis.— The recognition of subarachnoid haemorrhage is 
an easy matter m those cases in which the train of symptoms calls at once 
tor the examination of the cerebro-spinal fluid and blood is found in the fluid. 
I he distinction of the apoplectic forms from other varieties of cerebral hemor- 
rhage can only be made : (1) by the age of the patient, practically all 
haemorrhagic apoplexy in the first half of life being the result of ruptured 
aneurysm ; and (2) by preceding symptoms, such as headache, diplopia, 
ophthalmoplegia and migrainous phenomena. Adie suggested that all cases 
of migraine with transient ophthalmoplegia were due to aneurysms, and it 
seems certain that many of the numerous cases of sudden death occurring in 
sufferers from ophthalmoplegic migraine have been the result of terminal 
fuemorrhage duo to the presence of aneurysm, but on the other hand, the 
majority of the cases of migraine with ophthalmoplegia make perfect recovery. 

Prognosis. — When the aneurysm ruptures frankly and widely and 
the bleeding can be free, the outlook is hopeless, and death occurs in from a 
few minutes to a few hours ; nor does drainage avert the consequences of so 
large an opening into a main arterial trunk. If, as so commonly happens, 
there is a slower leakage which perhaps is intermittent, the outlook will 
depend : (I) upon the cessation of the bleeding and the healing of the leak by 
clotting ; and (2) upon the possibility of the free escape of the effused blood 
into the subarachnoid space. In many of the cases of subarachnoid haemor- 
rhage, the bleeding ceases and healing of the aneurysm, by clotting and 
calcification, occurs with complete recovery. In other cases there may be 
repeated attacks of leaking at intervals of weeks, months, or even years, and 
again, many of such patients make good recovery m the end. 
b Treatment —In the case of subarachnoid hemorrhage the patient must 



should still be kept in bed 
first fortnight recurrent hemorrhage is 
the course of convalescence. 


more 


likely to occur than later during 



1646 


DISEASES OF THE NERVOUS SYSTEM 


CHRONIC SUBDURAL ILEMATOMA 

Synonym. — Pachymeningitis Hemorrhagica. 

Etiology. — This condition is a consequence of hemorrhage from veins. 
The latter name, now superseded, expressed the belief that it was inflam- 
matory, and it was supposed that it was more or less confined to chronic 
alcoholic subjects and sufferers from general paralysis of the insane. 

It is now known that the lesion is traumatic in origin, and is the result of 
venous ha;morrhage. Falls, especially those on the forehead or occiput, not 
at the time apparently productive of serious injury, may yet cause tearing of 
the cortical veins as they pass from the surface of the brain to enter the dural 
sinuses. The tear is commonly in the subdural space on one or both sides of 
the vertex. Thereafter blood leaks from time to time from the torn veins 
and collects on one or both sides of the vertex, external to the arachnoid 
membrane. Though by no means unknown in young subjects, this type of 
lesion is much commoner in patients over 50 years of age. 

Pathology. — The periphery of the clot formed tends to organise so that 
a fine capsule is built up round the hsematoma. The latter remains liquid 
in its centre, and such haematomas may reach a large size. The underlying 
cerebral hemisphere collapses in a peculiar way downwards and medially, 
and the brain-stem is thereby pushed over to the other side, so that the margin 
of the crus, which contains the pyramidal tract, may be indented by the free 
edge of the tentorium against which it is pressed. As a result of this inter- 
ference with the pyramidal tract of the opposite side, a haemiparesis may be 
caused on the side of the haematoma. 

Symptoms and Diagnosis. — The difficulty which still frequently sur- 
rounds the diagnosis of subdural haematoma depends in large measure upon 
a general unawareness that it is a not uncommon lesion, and from a survival 
of the old and now obsolete notion that its occurrence is largely confined to 
sufferers from the two affections named above. It must be emphasised 
again, therefore, that subdural haematoma may follow an apparently trivial 
head injury in persons at all age periods ; that essentially its symptomatology 
is that of a space-occupying lesion, with a feature characteristic of haematoma : 
namely, a remarkable fluctuation in the course and severity of the symptoms ; 
that owing to the frequently bilateral nature of the lesion the signs are apt to 
be difficult of localising interpretation ; and finally that in the presence of such 
a blurred picture of raised intracranial tension a history of head injury some 
days, weeks, or even months before the onset of symptoms should always 
give rise to the suspicion that a haematoma, and not a new growth, may be 
present. 

There is almost invariably a latent period in the development of a sub- 
dural haunatoma. This may vary from a matter of days to one of weeks or 
months. On the whole, it may be said that in young persons the latent period 
is apt to be shorter and the symptoms more severe and of more rapid evolu- 
tion than is commonly the case in elderly subjects. In young subjects, 
too, there is usually no difficulty in obtaining a history of head injury, 
cither a fall upon the head or a blow sustained at sport or in some other way. 
The initial symptom is usually headache, fluctuating in intensity, apt to 
be most severe on awaking in the morning or on physical exertion. With 
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despite the fluctuations are amongst the features which are characteristic 
of subdural haanatoma and help to differentiate it from that of intracranial 
new growth. When the syndrome develops rapidly, it is more common to 
meet a marked slowing of the pulse than in new growth. 

In most instances there is no trace of blood in the cerebro-spinal fluid. 

In all cases there is a great liability to a rapid development of coma 
with a fatal issue. Yet, the occasional finding at necropsy of what is clearly 
a subdural hsematoma of very long standing, unsuspected during life, shows 
that from time to time the sequence of events briefly reviewed above fails 
to develop. Though it has to be confessed that even in such cases it is 
highly probable that careful clinical examination and an awareness on the 
part of the examiner of the symptom-complex of hsematoma might have 
made diagnosis possible during life. 

Diagnosis and Treatment. — The features which should make clinical 
diagnosis possible have been described, but in certain doubtful cases certainty 
can be obtained only by an exploratory operation. This consists in bilateral 
trephine holes and tapping of the subdural space, and if necessary in the 
turning down of osteoplastic flaps and the evacuation of the cyst when found. 
It is clear*that treatment is essentially surgical. 


THROMBOSIS OF CEREBRAL SINUSES AND VEINS 

Thrombosis of the cerebral sinuses or veins may occur as a primary 
condition, or it may be secondary to infective processes spreading to the 

sinuses from contiguous infected regions. nforf 

/Etiology.— Primary thrombosis is a rare condition. It is said to affect 
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sinus may become infected as a part of a general pytemia, or infection may 
spread directly through its wall from a focus of local disease, most commonly 
from an extradural abscess due to ear disease or frontal sinusitis. In most 
cases, however, the sinus becomes infected from a local spreading septic 
thrombosis of the veins which open into the sinus, from an infected spot at a 
distance. Thrombosis of sinuses may aho occur from injury, as by bullet 
wounds and fractures of the skull, and may also result from surgical pro- 
cedures in the region of the sinuses. 

In the condition known as otitic hydrocephalus (see p. 1597), a sterile mural 
clot or deposit of fibrin beginning in the lateral sinus above an infected 
middle ear extends into the superior longitudinal sinus, or spreading sterile 
clot may obstruct both lateral sinuses, and consequent interference with the 
absorption of cerebro-spinal fluid gives rise to hydrocephalus. 

’ Patholpgy. — The affected sinus,if filled with clot, is distended and bulging, 
and feels to the touch as if it were injected with a solid mass. In many of the 
non-infected cases, however, the clot does not fill the sinus. This applies 
particularly to the superior longitudinal sinus, where there may be extensive 
mural clot with retention of a blood-channel. One or several veins draining 
into the sinus may become obstructed and thrombosed, and in cases in which 
the sinus is filled with clot, all the veins entering it may suffer blockage and 
thrombosis. Thrombosis of a vein causes intense congestion of the convolu- 
tions which it drains, and a moderate degree of subarachnoid haemorrhage 
due to rupture of the small tributary veins. The underlying brain softens on 
its surface and, later, a saucer-shaped depression is left at the site. The 
cavernous and lateral sinuses do not drain the brain directly, and blocking of 
one of them does not cause so much cerebral disturbance as obstruction of the 
superior longitudinal sinus. Thrombosis of the cavernous sinus may, however, 
extend to the ophthalmic veins and cause blindness, and at the same time the 
nerves which lie in its outer wall — the third, the fourth, the ophthalmic 
division of the fifth, and the sixth nerves — may be paralysed. 

In the infective forms, the clot very quickly breaks down into pus, and 
general pycemia results, or the spread of infection along a tributary vein may 
give rise to a cerebral abscess. 

Symptoms. — Many cases are infective and the clinical picture is greatly 
complicated by (1) the presence of infective disease in relation to the cranium, 
e.y. in the ear ; and especially by (2) the onset of pyaemia. The symptoms 
due to thrombosis of individual sinuses or of cerebral veins are more easily 
recognised in the non-infective or “ primary ” cases. 

Superior longitudinal sinus . — This sinus has two functions : (1) it is a 
channel into v.’hich drain the veins from the upper and medial surfaces of the 
cerebral hemispheres ; and (2) by the Pacchionian bodies associated with it, 
it forms part of the mechanism by which the cerebro-spinal fluid is absorbed 
into the blood stream. Complete obstruction of the sinus by a clot gives rise 
to (a) extensive bilateral venous thrombosis on the surface of the brain, with 
resulting spastic paralysis of the legs and upper arms, the hands and face 
being spared ; and (&) increased intracranial pressure, and in most cases 
some degree of papillcedema. In many cases, however, the clot does not 
obstruct the sinus. Mural clot may obstruct, one or more of the entering 
veins and thus give rise to hemiplegia, which may or may not be ushered in 
by convulsions ; or again, bilateral paralytic phenomena of any degree may 
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is mlected and manifestations of pyEemia rapidly ensue. Meanwhile the clot 
way extend into the jugular vein, and cause pain and stiffness in the' side of 
the neck, and occasionally the thrombosed jugular vein may he felt beneath 
the anterior border of the stemo-mastoid as a tender solid cord. There may 
be tenderness and swelling over the region of the mastoid emissary vein, and 
the cervical lymph glands may be enlarged. If when Queckenstedt's test is 
performed the jugular veins are compressed separately, compression of the 
vein on the side of the obstructed sinus causes little or no rise in the mano- 
meter, whereas compression of the other gives a normal result. 

Cavernous sinus. — Thrombosis of this sinus is usually consequent upon 
septic spots or injuries on the face, sepsis in the frontal sinus or orbital cellulitis. 
Ordinarily the thrombus is infected. There is oedema of the orbit, with prop- 
tosis and oedema of the conjunctiva, forehead and face. Ambylopia, or blind- 
ness, is the rule, but the appearance of the fundus of the eye usually remains 
normal until the late stages. Paralysis of the ocular muscles and anesthesia 
of the eye may also occur. The condition usually becomes bilateral within a 
day or two. 

Diagnosis. — This usually depends on the presence of some of the con- 
ditions with which sinus or venous thrombosis is known to be associated. 
The possibility of clot in the superior longitudinal sinus and related veins 
should always be considered ; (1) in regard to any convulsive or paralytic 
phenomena coming on within a month of childbirth or abortion ; (2) when 
m an elderly or debilitated patient manifestations, which may include alexia 
and visual disorientation, suggesting vascular lesions on the two sides of th e 
brain occur within a few days of each other ; (3) when signs of hydrocephalus 
appear in association with or soon after an attack of otitis media, and tbere 
areZ other indications of cerebral abscess; and 4) when or 
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formerly ominous, has been greatly improved by the introduction of the 
sulphonamide drugs and penicillin. With lateral sinus thrombosis, recovery 
usually follows prompt operation. 

Treatment. — In the non-infective cases the first indication is to allay 
convulsions if present, and doses of soluble phenobarbitone up to 3 grains at a 
time may be administered by intramuscular injection, or by mouth if that is 
possible. Coumarin and other anti-coagulants may be employed to prevent 
the spread of thrombosis, but they should be used with full knowledge of the 
risk of toxic effects. For the paralytic phenomena, the treatment is identical 
with that of cases of cerebral arterial thrombosis. 

The infective cases should be treated immediately as cases of septicsemia, 
and if the local exciting conditions are likely to involve any collection of pus, 
such as an epidural abscess, appropriate prompt surgical measures should be 
taken. 


VENOUS EMBOLISM 

Cerebral embolism occurs in association with phlebitis in the lower limb3 
and also after childbirth or abortion. It is believed that the emboli pass up 
from the veins of the legs or pelvis by way of the vertebral venous plexus, 
which communicates with the intracranial venous sinuses and so with the 
cerebral veins. The symptoms are those of sudden venous thrombosis and 
may include severe convulsions. In some cases there is evidence of throm- 
bosis in the superior longitudinal or some other venous sinus. Since all the 
entering veins of a sinus are narrower than the sinus itself, the sinus cannot be 
obstructed directly by an embolus, and it is supposed that the embolus lodged 
on the wall of the sinus forms the basis of a new clot. The diagnosis depends 
on the presence of phlebitis or the history of recent childbirth or abortion. 
It is important to remember that after abortion or puerperal infection the 
embolus may be infected and cerebral abscess ensue. The treatment is the 
same as for venous or sinus thrombosis. 


SYPHILIS OF THE CENTRAL NERVOUS SYSTEM 

Until about thirty years ago syphilis was responsible for more cases of 
organic nervous disease (except in the aged) than any other single factor. 
In recent years it has lost this pre-eminence, yielding place both to tumours 
and to disseminated sclerosis, but it is still a very active agent, and the 
increase of syphilis during the present war may yield an aftermath of nervous 
syphilis in the years to come. The decline of nervous syphilis corresponds 
approximately with the introduction of arsenical remedies for the treatment of 
acute syphilis. 

It is known that in many cases the meninges become infected with the 
syphilitic organism early in the secondary stage, but in most cases, especially 
if adequately treated, "this infection dies out within a year or two. In a 
number of patients, however, it persists and may become very resistant to 
treatment. After an interval, which is seldom less than two years, syphilitic 
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disease of the meninges and of the blood vessels of the central nervous system, 
may give rise to symptoms, and in other instances, after an interval varying 
between five and thirty years, disease of the cerebral parenchyma may 
become manifest as general paralysis of the insane, or degeneration of fibres 
in the posterior nerve roots and spinal cord may give rise to tabes dorsalis. 

In meningeal and vascular syphilis the lesions are composed of miliar y 
gummata. They commence with the collection of spirochaetes in the spaces 
surrounding the small arteries, and this is followed by an inflammatory 
reaction with oedema and the exudation of many lymphocytes and plasma 
cells around the small vessels. These cells may wander freely into the nervous 
tissues away from the vessels and may form clumps, often containing giant 
cells, and these too are miliary gummata. The initial peri-arteriolar inflam- 
mation is followed in many instances by invasion of the whole vessel wall 
(panarteritis), and often the most conspicuous feature in such panarteritis 
is a proliferative endarteritis which may give rise to thrombosis. 

The sequence of events in the primary degenerative processes in par- 
enchymatous syphilis is less well known and these processes are as yet unex- 
plained. In only one form of nervous syphilis, namely, general paralysis of 
the insane, is the spirockasta pallida found in the parenchymatous elements 
of the central nervous system. 

In cases of nervous syphilis the Wassermann reaction is usually positive 
in the blood. The most frequent exceptions to this are in cases of tabes 
dorsalis, in which disease the blood Wassermann reaction is negative in about 
30 per cent, of cases. 

The cerebro-spinal fluid in nervous syphilis shows typically a group of 
changes, comprising lymphocytosis, excess of albumin, and a positive Wasser- 
mann reaction. The Wassermann reaction may, however, be negative in the 
fluid when it is strongly positive in the blood and this combination is commonly 
met with in cerebral meningo-vascular syphilis. It is thus essential in all 
cases in which syphilis is a possible cause of central nervous symptoms to 
examine the Wassermann reaction both in the cerebro-spinal fluid and in 
the blood, since either may give a positive result when the other is negative. 
In some cases of nervous syphilis, particularly tabes, the cerebro-spinal 
fluid is normal in every way. 


GENERAL PARALYSIS OF THE INSANE 

Synonym. — Dementia Paralytica ; General Paresis. 

Definition. — This is a progressive disease of the*brain due to syphilis, 
causing mental and physical deterioration and finally dementia and 
paralysis. 

^Etiology. — Infection with the Treponema pallidum is the essential 
cause, and the disease usually begins between eight and twenty years after 
infection. The incidence is much greater among males than among females, 
and the onset of the disease occurs most often between the ages of 30 and 50. 
It may appear in adolescence as the result of congenital infection. The 
incidence among syphilitics in general has been estimated as high as 5 per 
cent., but among those who have been well treated in the early stages the 
incidence is probably less than 1 per cent. It formerly represented about 



1652 


DISEASES OF THE NERVOUS SYSTEM 


10 per cent, of all cases of neurosyphili3 and 22£ per cent, of those treated as 
hospital in-patients. 

Pathology. — At necropsy the brain appears definitely atrophic, the 
sulci being 'widened and the convolutions reduced in size. These changes are 
most pronounced over the anterior and middle portions of the hemispheres, 
but in some cases only the occipital poles escape. The meninges often show 
considerable thickening and opacity, and the pia adheres firmly to the cortex. 
On section the cortex is found to be reduced in thickness. The ventricles are 
enlarged as a result of the atrophy of the brain substance, and their ependymal 
lining appears granular or “ frosted.” 

The essential changes are in the ganglion cells of the cerebral cortex. 
Microscopical examination under the low power shows that many of these 
cells have disappeared and that those remaining are arranged irregularly. 
The cells are often shrunken, and their nuclei stain deeply. In association 
with the neuronic damage there is a marked reaction of the glial cells and 
histiocytes (rod cells). The subpial lamina of glial tissue is increased. The 
histiocytes proliferate and hypertrophy and when stained with Prussian 
blue, arc found to contain iron in their cytoplasm, — a pathognomonic finding. 
Many of tho cortical blood vessels are surrounded by a perivascular “ cuff ” 
of lymphocytes and plasma cells, and the vessels often show proliferative 
changes in their endothelium. 

The spirochseta pallida can be demonstrated in the nervous tissue. 

Symptoms. — For months before intellectual defect becomes apparent 
the patient has usually shown some defect of emotional control. He has 
become excitable, moody, liable to outbursts of temper, and easily moved to 
tears by music or the cinema. Thereafter he begins to show a lack of con- 
centration and persistence ; he ceases to pursue his old interests and adopts 
new ones in rather rapid succession. At this stage he is “ full of ideas,” but 
soon begins to show deficiency of judgement in applying them, seeing only 
the great advantages of his schemes and forgetting his own limitations. 
He assumes his ability to attain every wish, and this may lead to outbursts 
of wild extravagance. By this time he has become forgetful, inattentive 
to business and careless. Within a short time he has actual delusions con- 
cerning his own capacity, and he may boast of his physical power, wealth, 
or social position (delusions of grandeur). Unlike the paranoiac, who may 
refuse to disclose liis delusions or who may reason skilfully from his false 
premises, the paretic reveals his delusions readily, and can be made to betray 
their falseness by his own words. To the direct question regarding his occupa- 
tion, the Emperor, the possessor of untold wealth, the world’s greatest 
general, will reply unconcernedly that he is a boot-black, or the champion 
athlete of the universe will give answers showing a complete absence of 
familiarity with any branch of sport. 

In many other cases tho symptoms are merely those of simple dementia 
with gradual reduction of interests and of mental and physical activity. 
The patient’s ability to perform his usual work is gradually impaired, especi- 
ally if it is of a mental character, and when calculation is involved his mistakes 
become frequent. In a large number of such cases the patients are depressed 
in the early stages, and the subsequent delusions may be melancholic or 
hypochondriacal. As the diseaso progresses, memory becomes more and more 
defective, excitability und activity give way to apathy and lethargy, and 
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memory fails, confusion arises in the construction of long sentences, proper 
names are forgotten, the choice of adjectives and verbs becomes more and 
more limited, and the vocabulary diminishes until only interjections arc left. 
Written language suffers in the same way, and may show defects of execution 
and of ideation before spoken speech is noticeably altered. Tremor becomes 
marked in the bands and other parts of the body and, because of the unsteadi- 
ness of the band the writing deteriorates, and with the intellectual deteriora- 
tion words are often misspelt. 

Apart from tremor there are no physical signs that can be counted upon 
in the early stages. Pupillary abnormalities are very common, but they 
simply indicate central nervous syphilis and have probably been present 
for some time before the onset of general paralysis. The complete Argyll 
Robertson phenomenon is not very common, but incomplete forms of it 
and inequality and irregularity of the pupils are usual. Signs of disturbance 
of the pyramidal system — extensor plantar reflexes and exaggeration of the 
tendon-jerks— usually occur before long. If any of the tendon jerks are 
absent, as is not uncommon, it is because of the presence of an element of 
tabes dorsalis. Incontinence of urine often occurs early, but it 13 more often 
due to lack of attention than to any failure of the sphincter reflexes. At a 
later stage control of both bladder and rectum is always lost. .Sexual impo- 
tence is present in most cases for several years before mental symptoms 
appear, but in a few of the more acute cases the onset is accompanied or 
preceded by a phase of sexual excitement. 
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Clinical Types. — Exalted or expansive form. — This form includes the 
cases in which elation, euphoria and grandiose ideas are prominent. 

Simple demented form. — The patients often seek advice of their own accord, 
complaining of diminished mental and physical power or failing memory. 
Mental deterioration runs its course without marked depression or exaltation. 

Depressed form. — This common form is characterised by melancholic 
and hypochondriacal delusions. Some have delusions of persecution. Very 
often the patient exaggerates his afflictions to a degree not seen in other 
forms of insanity (melancholic megalomania). Remissions are common. 

Maniacal form. — The features of this form are attacks of acute maniacal 
excitement, which may resemble acute delirious mania. Remissions are 
common, and apparent complete recovery may be made ; but the attacks 
recur, each one leaving the patient more demented. 

Tabo-paresis. — The condition known as tabo-paresis consists of a com- 
bination of certain features of general paralysis with certain features of tabes. 
The mental symptoms are as a rule relatively mild, tremor and the speech 
disturbances are moderate, the knee-jerks and ankle-jerks are absent, and 
there is usually some sensory impairment of tabetic type and distribution ; 
the pupil reactions are likely to be of the Argyll Robertson type, and optic 
atrophy may be present. A considerable number of cases of nervous syphilis 
in which optic atrophy is the first recognised feature develop as cases of 
tabo-paresis. 

Sekological Reactions. — Provided the patient has not recently received 
antisyphilitic treatment, his blood will almost certainly give a positive 
Wassermann reaction. A negative result, however, should not be accepted 
as conclusive evidence against the presence of general paralysis of the insane. 
The cerebro-spinal fluid in an untreated case usually shows an increase in the 
number of white cells and in the protein content, with excess of globulin ; 
the Wassermann reaction is invariably strongly positive, and Lange’s colloidal 
gold test almost always shows maximal changes in the first four or five tubes 
(paretic type of curve). 

Diagnosis. — The diagnosis depends on the combination of mental changes 
with typical changes in the cerebro-spinal fluid. Tremor is almost invariably 
present, at any rate in the voice. In the complete absence of tremor, even 
when the fluid changes are typical, it may be doubted whether the condition 
present is general paralysis of the insane and not one of the other forms of 
cerebral syphilitic disease. Cerebral meningo-vascular syphilis may cause 
mental deterioration and paralysis, but tremor is seldom prominent, and the 
changes in the cerebro-spinal fluid, especially the colloidal gold reaction, are 
likely to be somewhat less intense. 

In the absence of reliable examination of the cerebro-spinal fluid or blood, 
the history of change in the patient’s character, combined with intellectual 
deterioration, impaired emotional control, and tremor, is almost sufficient 
for the diagnosis. Commonly the patient himself has little or no insight into 
his altered state, and may express his subjective sense of well-being and of 
intellectual acuity in glowing terms that arouse a suspicion of the true state of 
affairs in the trained observer. The non-syphilitic conditions which cause a 
similar gradual change are rare with the exception of arterio-sclerotic dementia. 
The latter usually occurs at a later age than general paralysis and is associated 
with less tremor. In general paralysis pupillary abnormalities are almost 
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aasomated with tremor. Pupillary abnormalities are absent (see p. 1862). 
In the absence of pupillary or other clinical signs of nervous syphilis it may 
be impossible to distinguish the depressed form of general paralysis of the 
insane from other states of depression. In many cases the tremulousness mav 
suggest the correct diagnosis, but some tremor may also be seen in cases of 
depression with agitation due to other psychoses. When a history cannot be 
obtained and the patient is in a maniacal or a hypomanic state, the differ- 
entiation from other forms of mania may for a time be impossible. 

Course and Prognosis. — The onset is usually maidioua. The disease 
may then progress steadily or in the early stages show exacerbations with 
maniacal outbursts. In. the absence of effective treatment death usually 
occurs within three years, and in a large proportion of cases the duration is 
about one year. If convulsions are frequent, the termination is likely to 
occur sooner, and acute cases may ran their course in a few weeks. Usually 
the disease is less acute in women than in men. 

The duration of tabo-paresis is generally a good deal longer than that of 
general paralysis, and in cases due to congenital infection the course is often 
prolonged. 

Treatment.— P bophylactic. — T he eventual occurrence of general 
paralysis of the insane may be feared in any case in which two years or more 
after infection the positive reactions in the cerebro-spinal fluid and serum 
are resistant to successive courses of thorough antisyphilitic treatment. 
Preventive treatment then consists in a course of malaria or other induced 
pyrexia (see next paragraph) together with a further course of chemical 
antisyphilitic treatment. If the interval from the time of infection is as long 
as five years and the colloidal gold curve, after two courses of chemical treat- 
ment, is of the paretic type, such preventive treatment should not be delayed. 
CcWvB.-It was hoovered in 1917 that general paralysis could be 
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condition during the pyrexial periods, but improvement is seen when the 
malaria is stopped, and it continues for many months. The tremor shows 
great dimi nution or complete cessation by the time the malaria is finished. 
Pupillary and reflex abnormalities are not affected by the treatment. Malarial 
therapy has certain disadvantages. The mortality associated with it is con- 
siderable unless it is carried out in an institution with a specially trained and 
experienced staff, infection is uncertain, and in England infected mosquitoes 
or blood may not always be immediately obtainable ; further, if the fever has 
to be arrested because the patient has become exhausted, it cannot be re- 
started after he has improved. The treatment is not suitable for patients 
with cardiac lesions. 

Various more easily controlled methods of producing pyrexia have been 
tried, and the following are used : (i) Injections of pyrifer, a bacterial pre- 
paration. These do not usually produce such high temperatures as malaria, 
but fairly satisfactory effects (104° F.) can be obtained. It may be necessary 
to use doses larger than those suggested by the makers, (ii) Injections of 
sulphur in oil. The temperatures obtained, however, are often inadequate. 
Various physical methods of causing pyrexia, for example diathermy, 
electrical “ short-wave ” baths, radiant heat baths, hot-air baths (Kettering 
hypertherm), and hot-water baths. The last three methods can raise the 
temperature of the patient to 105° F., but they have the disadvantage that a 
patient who is restless and not quite rational must be kept for hours in some 
kind of container. The means at present showing most development is the 
heating of the body by electrical “ short waves,” and this method seems likely 
to supplant the others when the new forms of apparatus for it become generally 
obtainable. This procedure, like malarial therapy, calls for experience and a 
trained staff, and even on these terms is not free from danger. 

Malarial treatment should be followed by courses of chemical anti- 
syphilitic treatment until the Wassermann reaction is negative in the blood 
and in the cerebro-spinal fluid. If one of the other forms of pyrexial therapy 
is used, the chemical treatment can be given concurrently. Each course of 
chemical treatment should consist of eight weekly injections of tryparsamide 
(1 gram at first, then 2 grams), inunctions of mercury (1 to 2 drachms of 
ointment of mercury) six times each week for six weeks, and oral administra- 
tion three times a day of a mixture containing potassium iodide 10 to 20 
grains and solution of mercuric chloride (1 in 1000) £ to 1 drachm. A course 
of weekly injections of bismuth may be used as an alternative to inunctions of 
mercury. 

The effect of combined pyrexial and chemical treatment is almost always 
to arrest the active disease, but the clinical results are often disappointing. 
The most satisfactory cases are those in which convulsions or other acute 
phenomena have brought the patient under treatment before mental deteriora- 
tion has become obvious. When mental deterioration is evident, arrest of the 
disease leaves the patient as a rule incapable of useful mental work and 
unfit to hold any position of responsibility. Some patients return to employ- 
ment in a simple capacity, but many remain in the mental hospitals as 
“ good working dements.” Patients with grandiose delusions often do well. 

Meagher surveyed the result of treatment in the English Mental Hospitals. 
Only 25-3 per cent, of the patients had been discharged by the end of four 
years after their treatment, and 31 per cent, had died. 
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CEREBRAL SYPHILIS 

Synonym.— Cerebral Meningo- Vascular Syphilis. 

is f of th ® caaes to which the term “ cerebral syphilis ” 

is applied the chief incidence of the syphilitic process is upon the meninges 
»nd blood vessels, tie brjun being affe'cted in a less degme Ld ",3 
processes. Actual syphilis of the bram is uncommon. It occurs, however 
m two forms : (1) Gumma of the brain, and (2) a diffuse gummatous infiltra- 
tion throughout the cerebral hemispheres or even in the cerebellum, the 
meninges always being involved to some extent. 

. ■‘Etiology.— Cerebral syphilis (as distinct from general paralysis of the 
insane) occurs in about 4 per cent, of all persons who acquire syphilis. The 
onset of symptoms is commonest from 1 to 5 years after infection, but it may 
be as early as 2 or 3 months or as late as 30 or 40 years. Characteristically, 
the patients are young men, but a “ stroke ” due to syphilitic vascular disease 
may occur at any age and at any interval after infection. 

Pathology. — Both the meninges and the cerebral blood vessels are 
always affected, but the degree of involvement of each is subject to great 
variation. When the disease falls chiefly upon the meninges it most frequently 
causes a diffuse, subacute or chronic, gummatous leptomeningitis at the 
base of the brain. Less often it affects the coverings over the convex surface 
of the brain, and if so it is usually more intense over the frontal and parietal 
lobes than over the occipital and temporal. In severe cases a gelatinous 
exudate fills the sub-arachnoid space and extends along the vessels and 
nerves. Later, the newly formed tissue organises and forms sclerosed gum- 
mata. Hydrocephalus may result. Many symptoms of cerebral syphilis 
are caused indirectly and result from hydrocephalus or vascular disturbances. 
In rare instances syphilitic infection gives rise to an acute diffuse meningitis 
indistinguishable without special tests from other kinds of acute meningitis 

^ In caS es where the main incidence falls upon the blood, vessels, the arteries 
at the base of the brain, forming the circle of Willis or arising from it, together 
toanohes, are most often attacked. To tie naked eye they te 
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results in parts from which the blood-supply is cut off. Obliterative changes 
also occur in the veins and peri-vascular spaces, and lead to further impair- 
ment of the nutrition of the brain. 

Gumma of the brain is rare. When present it arises from the meninges 
and may be multiple, and the convexity of the hemisphere in the motor 
region is the site of election. A gumma may spread so as to involve the 
over-lying bone. 

Symptoms. — The symptoms of basal meningitis are partly general and 
partly local from involvement of some of the cranial nerves. The general 
symptoms are headache, lethargy and impairment of intellect and memory. 
The headache is deep seated and severe. The lethargy is variable and may 
pass off for a time or may deepen into stupor. Any one or several of the 
cranial nerves may be paralysed. Ocular symptoms are rarely absent, 
pupillary changes being the rule and external ocular palsies common. Mild 
papillcedema is also common and optic atrophy may occur in one or both eyes. 
A symptom presumably due to involvement of the hypothalamus or of the 
pituitary is obesity. Diabetes insipidus sometimes occurs. 

When the meningitis is distributed chiefly over the convexity of the 
cerebral hemispheres there may be long periods of intermittent headache, 
which is acute and usually situated near the vertex of the skull and the skull 
may be tender. In severe cases convulsions are common ; they are most 
frequently generalised epileptiform fits, but Jacksonian attacks arc not 
uncommon and are usual in the more chronic cases. Attacks of aphasia may 
occur. In all the more severe cases some mental impairment is the rule, 
usually simple dementia, but there may be mild delusions and emotional 
instability is common. 

When the blood vessels are predominantly affected premonitory symptoms 
often occur before there is any severe “ stroke.” These consist of transitory 
weakness of one arm or other part of the body or of local twitching. Head- 
aches are common. Hemiplegia is the usual syndrome which supervenes, 
and in some of these cases it is of the most severe type. In addition to the 
paralysis and spasticity there may be sensory loss in the affected limbs and 
complete or partial hemianopia. Aphasia usually accompanies right-sided 
hemiplegia. The Wassermann reaction is usually strongly positive in the 
blood. 

Diagnosis. — This depends largely on the discovery of a positive Wasser- 
mann reaction. It is usually positive in the blood but in many cases it is 
negative in cerebro-spinal fluid. Pupillary abnormalities may be of great 
help in suggesting syphilis as a cause, but the possibility of a tumour in the 
mid-brain must bo borne in mind. The Argyll Robertson pupil in its pure 
form is not common in cerebral meningo-vascular syphilis. 

Jacksonian epilepsy or fits of any kind in patients — particularly male 
patients between 2-1 and 45 — are suggestive of syphilitic meningitis or gumma, 
even though these are not now the commonest cause of such symptoms. 
This applies particularly if the attacks are of a peculiar character, such as an 
attack of automatism and amnesia. 

Fluctuation in the symptoms is one of the freatures of the disease, and in 
the milder cases the patients may be well for months at a time. 

Prognosis. — With antisyplnlitic treatment a large measure of recovery 
is the rule but some mental impairment, headaches and occasional fits are 
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^ Curative.-— As soon as the diagnosis is made, and in very acute cases even 
before it is established, antisyp hill tic treatment should be begun, with mercury 
by inunction and potassium iodide and mercury by the mouth. Preliminary 
reports suggest that penicillin may replace these older remedies. After 
a few days a small dose of an arsenical preparation, e.g. neoarsphenamine 
0'15 -gram, should be given intravenously, and further doses, gradually 
increasing, should be given at weekly intervals. 

A course of mercurial inunction should last from 6 to 10 weeks, 1 to H 
drachms of ointment of mercury being well rubbed in daily. The rubbing 
must be done on different parts of the body on each day of the week to avoid 
irritation of the skin. During the same period the patient should be given 
potassium iodide and also a mercurial preparation by the mouth, e.g. the 
following mixture : potassium iodide, grs. 10-20 ; solution of mercuric 
chloride, mins. 30-60 ,• arsenical solution, mins. 21 ; chloroform water, 
fl. oz. \ . This should be taken with as much water as desired three times a day 
after food, but is not to be taken when the stomach is empty. If either 
dyspepsia or diarrhoea occurs, the mixture should be stopped for a time and 
replaced by one containing bismuth carbonate, grs. 15, instead of the solution 
of mercuric chloride. Adequate treatment with mercury causes salivation and, 
it may be, softening of the gums. The patient should have his teeth attended 
to (as far as possible) at the beginning of the course, and throughout the 
period of inunction he should use night and morning an astringent mouth- 
wash, e.g. alum grs. 2 in fl. oz. 1 of water— 1 teaspoonful m a tumblerful of 
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Wassermann reaction in the blood is negative and the cerebro-spinal fluid is 
normal. It is seldom necessary to give more than one course of mercurial 
inunction. 

In cases of hemiplegia, massage and re-education exercises to the affected 
limbs should accompany the medicinal treatment. 


ACUTE SYPHILITIC MENINGITIS 

This is a rare condition, almost confined to young men. It occurs usually 
within a year or two of infection and has even been associated with the 
secondary rash. A peculiar feature is that acute syphilitic meningitis or a 
condition closely resembling it (meningo-recidive aigu) may occur during a 
course of arsenical injections, and there is some reason to believe that in such 
instances the treatment is a precipitating factor. 

Symptoms. — The clinical picture is indistinguishable from that of other 
kinds of acute meningitis. Headache is intense, the temperature may rise 
to 102° or 103° F., the patient is delirious and may have maniacal outbursts, 
and stiffness of the neck is present, but Kernig’s sign is not usually pro- 
nounced. The optic discs may be blurred and slightly swollen. The condition 
of the pupils is not usually of diagnostic value. The tendon and plantar 
reflexes are variable, as in other kinds of acute meningitis. The cerebro-spinal 
fluid may contain 1000 or 1500 cells per cubic millimetre, of which as many 
as 30 per cent, or even more may be polymorphonuclear. The Wassermann 
reaction is strongly positive both in the cerebro-spinal fluid and in the blood. 

Treatment. — With the administration of potassium iodide and mercury 
by the mouth, inunctions of mercury, and the injections of a small dose 
(0*15 gram) of neoarsphenamine intravenously, the fever and delirium quickly 
subside and the headache abates. Penicillin may turn out to be an effective 
remedy for this condition. Treatment must then be pursued on the same lines 
as for other forms of meningo-vascular syphilis. Good recovery is the rule, 
but some mental impairment is often left. 


TABES DORSALIS 

Synonym. — Locomotor Ataxia. 

Definition. — This is a disease of syphilitic origin characterised clinically 
by ataxia of the lower limbs in walking and by numerous other signs, and 
pathologically by degeneration of the posterior colums of the spinal cord. 

./Etiology.— Syphilis is the essential factor in causation. Little is known 
of the contributory factors which determine the occurrence of tabes dorsalis 
in some persons with syphilis and not in others. Males are affected a good 
deal more frequently than females. The onset is usually between the ages of 
30 and *15 years, and usually between 5 and 15 years after infection. It may 
occur in both husband and wife — “ conjugal tabes.” It also occurs, not very 
rarely, as a result of congenital syphilis and then appears in adolescence or 
early adult life. 

Tabes dorsalis is the commonest form of neurosyphilis, but its frequency 
has shown a marked decline in recent years. 



Pathology », TABES D0R SALIS 

posterior columns oftJ,?° St - e T ident morbid nh . 1661 

sS? ~ S 1 SHr 

toS X spin£ i“ ter tte Mrf wii0h a— 

tl M5 -tef Ss A^-ftSS 

fa a^S i« ctts-v-i Sara: 
■Jsfitfssss *S5E£: sr * AstLS? 

of be tt. re»l t 

£ 5S£3SS fc ^^ fc S3? ffffi, " J: 

most common features are ?i) « S/°- mzeat symptoms Tit, 

oTZ^ BenSa fl 0n; W Soften dSSS,^^ 01 ^ AtX 

of pupillary reflexes, especially tie Armdl t?k ’ / ^ ataxia >' W disturbance 
ment of bladder control Lessfr^f, ^^ 011 P u P iJ >' and (vi) hnmk 
acute disturbances of function of ceSfviW V 7? Sceral “crises /*. e . 
the most common, but rectal, vesical and ] a ?™4 °f W ^ ci ® astric crises are 
atrophy of the optic nerves ■ AVI +r«mio - r ^S ea i crises also occur: (viii) 
joints, (i) perfoiaLguice IS Vtta£n P a^t7 e ^ 0i ™° rt of 
renders the patients thin ™’ nd W a g ene ral trophic effect which 

LnZSoS ° f » f “a posterior 

ganglia. * 6 corres P‘mdmg nerve-cells in the posterior root 

sSc 5 i^'|^£itS."'Efi: 

‘wsSpSESSSSSE? 

>ther symptoms by 5 or 10 or mom veaS »L S 



1GG2 DISEASES OF THE NERVOUS SYSTEM 

characteristic tabetic pains of several years’ duration. In other cases the 
patient mentions his pains, but their significance escapes notice because it is 
thought that they are too slight to be tabetic pains. It must be made clear at 
once, therefore, that the peculiarity of the pains in tabes does not lie in their 
severity, for they vary from a trifling sensation of discomfort to almost 
intolerable agony, but in their distribution, in their direction of propagation, 
and especially in their arrangement in time. 

As a rule they come on in attacks, in which single momentary pains are 
repeated at intervals of a few seconds or minutes for several hours, the whole 
bout lasting several days or weeks. Between the attacks there may be long 
intervals of complete freedom from pain. The pains are felt most often in the 
lower limbs, but any part may be affected. They may be referred to the skin, 
to the muscles or to the bones. They are very common in the bony promin- 
ences around the knee and on the foot. The direction of radiation varies. 
In some the pain seems to shoot up or down a limb, but in a larger number it 
seems to strike the limb vertically as if a sharp object were piercing it from 
without. Some patients experience both lands of pains. The onset of each 
pain is always sudden. If it is severe the patient may cry out, and if it over- 
takes him whilst walking he is forced to stop. The duration of each pain is 
usually momentary, but sometimes it lasts a second or two and fades away 
gradually. 

Other pains with characters which are not peculiar to tabes are common. 
They are described as aching, burning or gnawing pains. Like the lightning 
pains, they alter with changes in the weather and are usually attributed to 
rheumatism. Other common subjective sensory symptoms are “ pins and 
needles ” in the extremities, a feeling of walking on a soft substance, and of 
constriction around the trunk or limbs. More important than these, because 
it often appears very early, is hypersesthesia of the trunk, especially in its 
lower part. Light touches or applications of water at certain temperatures 
are almost unbearable. In cervical tabes sensory disturbances occur first in, 
and are more severe in, the arms. 

Objective . — In association with the foregoing subjective disturbances, 
objective impairment of pain appreciation develops. For some unknown 
reason this impairment (hypalgesia) has a strongly selective incidence, the 
areas at first affected being as follows : (i) a band across the chest ; (ii) over 
the lower halves of the shins ; (iii) on the nose ; and (iv) on the ulnar borders 
of the forearms. As the disease advances, the areas thus affected extend, 
and eventually pain appreciation may be impaired over the whole surface 
of the body. Deep pain appreciation becomes similarly affected. 

reflexes. — Simultaneously with the involvement of the pain fibres, or 
very soon afterwards, the fibres which subserve reflex activities are affected, 
with consequent gradual interruption of the reflex arcs. The ankle-jerks 
and knee-jerks disappear. Loss of the ankle-jerks is an early sign in tabes, 
for it often precedes loss of the knee-jerks by many years. The tendon 
reflexes in the upper limbs are lost early in cervical tabes, and are frequently 
absent in cases of the ordinary type. In the arms the triceps jerk is usually 
the first to go. The skin reflexes are often exaggerated to a degree rarely 
met with in other diseases. This is best seen on the abdomen, and is usually 
associated with hyperaisthesia to touch and temperature. The plantar reflex 
is usually normal. It is sometimes absent when sensory loss on the soles is 
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ATAXIA.— -At a shghtly later stage the coarser fibres in the posterior roots 
winch are concerned with sense of position suffer in the same way as the 
pain and reflex fibres. The patient then becomes unable to appreciate 
exactly the position of his extremities. As a rule, the lower limbs are affected 
first and most. The patient becomes unable to direct the movements of his 
feet exactly, and fails to maintain bis centre of gravity in the right position 
relative to them with the result that he becomes unsteady. The trouble 
is first noticed when co-ordinated movements have to be performed without 
the aid of vision, a3 when the patient is washing his face in the morning 
This disability is partly overcome for a time by separating the feet so that 
the patient stands and walks on a wide base ; he watches the ground and is 
much more unsteady with his eyes closed or in the dark. When standing with 
his feet together he is more unsteady with his eyes closed than with his eyes 
open (Romberg’s sign). As the loss of sense of position advances and at the 
same time the controlling influence of muscle tone is lost, movements of the 
lower limbs becom^^ry irregular. In walking, the feet are raised too high 
and are brought '' a H with irregular force, often too violently, so that the 
gait becomes stamping. The steps are of irregular length. The patient 
staggers from side to side and may fall. Eventually walking may become 
impossible. The same inco-ordination of movement occurs in the upper 
limbs but usually in less "degree. The patient becomes unable to direct the 
movement of his hands and fingers exactly without watching them, later 
he becomes clumsy, and eventually may become unable to feed himself. 

sphincter troubles. — These are the result of lowering of pain sensibility 
in the bladder which is the afferent element in the reflex of micturition. An 
increased distension of the bladder becomes essential before the act can be 
started and this fails before the bladder is completely emptied, and residual 
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disturbances are developing, certain others arise in the areas supplied by 
the cranial nerves. The most important are abnormalities in the reactions, 
size, and outline of the pupils, and pupillary disturbances of some kind are 
often the first signs of the malady. The Argyll Robertson pupil is the most 
characteristic abnormality, but it is not common in its pure form, namely, 
a very small pupil, which reacts normally to convergence but not at all to light, 
and does not dilate fully under the influence of a mydriatic (see p. 1524, 1525). 
Absence of the light reaction in one or both pupils, with or without retention 
of the convergence reaction, is usual, and atrophic changes in the irides are 
very common. 

The size of the pupils varies greatly in different cases. Most often they 
are small, but pupils of moderate size are common, and sometimes they are 
widely dilated, though this is very exceptional and is usually associated with 
optic atrophy. It is not unusual to see pupils which, when contracted to 
accommodation, are not much larger than the head of a pin, but the “ pin- 
point ” pupils are rare. Inequality of the pupils or irregularity in their 
outline is present in most cases. In old tabetics in whom the disease has 
been present for very many years the pupils may be found wholly inactive 
both to light and on convergence. Partial bilateral ptosis usually comes on 
at a later stage, and it is compensated for v by elevation of the eyebrows. 
In addition there are a general flabbiness of the facial musculature and a 
greyish pallor of the skin. All these features combine to give the patient a 
somewhat distinctive facial appearance — the tabetic facies. 

Optic atrophy . — Syphilitic optic atrophy is an important complication 
and occurs with such frequency that it is often called tabetic optic atrophy. 
It has been estimated that it is found in about one case in ten. It may be 
the first indication of neurosyphilis. The peripheral portion of the visual 
field is lost first, and charts of the fields at this stage have a most irregular 
outline. Central vision is the last to fail, and as long as it. persists the impair- 
ment of sight may escape notice. The most acute cases proceed to complete 
blindness in two months, but the slow cases take ma r years or remain 
unilateral. The atrophy is primary, that is, it is not preCelXU by papillcedema. 
The disc becomes white and flat, and is sharply outlined. Cases of tabes 
which begin with optic atrophy do not as a rule develop much ataxia, but 
they often develop mental disturbances and become cases of tabo-paresis 

visceral crises. — Occasionally attacks of intractable vomiting occur, 
each lasting a few days, and during this time the patient “ cannot keep any- 
thing down.” The vomiting may be associated with epigastric pain, but more 
often there is merely discomfort. Tabetic pains in the back are commonly 
associated with or precede the crisis. When the attack is over the patient 
is quickly well again, but such attacks continue to occur at intervals of 
months or weeks. They often take place before other symptoms of tabes 
dorsalis have attracted attention, and the vomiting is not infrequently attri- 
buted to intestinal obstruction, or to perforation of the stomach, with the 
result that laparotomy is performed. Rectal crises consist of painful and 
prolonged tenesmus ; vesical crises of severe dysuria ; and laryngeal crises of 
prolonged spasm of the larynx causing stridor, cough, and dyspnoea. 

Trovuic changes. — Charcot's disease of joints . — In some cases, usually 
those of a very chronic type, severe disease leading eventually to articular 
disorganisation, occurs in one or two joints. The first sign is usually rapid 
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Charcot's disease of joints is very frequently associated with negative 
u&ennunn reactions, both in the blood and the cerebro-spinal fluid; In one 
iiutanco in which thc blood and cerebro-spinal fluid gave negative results, 
fluid aspirated from the affected joint gave a strongly positive reaction. 

In certain tabetic patients changes occur in some of the boneB, so that they 
break with a small degree of violence. 

Perforating ulcers of the skin. — Trophic changes in the skin give rise to 
chronic ulcers, usually on thc sole of the foot, which gradually increase in 
depth until the foot may he perforated. These ulcers, like the other trophic 
disturbances of tubes, aro usually painless. 

Tabetics tend to get thin, and a slow loss of weight is an early Bign. If 
there is any tendency for tho weight to increase, a paretic element is almost 
certainly present. JIanifcstations of syphilis in other organs are rare in the 
course of the disease, with the exception of aortitis, which occasionally occurs. 

Diagnosis. — Tabes dorsalis is diagnosed by its clinical features. Ex- 
amination of the blood and cerebro-spinal fluid may not provide any evidence 
of syphilis ; the Wasscrmanu reaction is negative in one or the other in about 
30 per cent, of cases and completely negative in both in about 15 per cent. 
The diagnosis rests on : (1) lightning pains ; (2) characteristic sensory signs ; 
13) the Argyll Robertson pupil in ouo or both eyes; (4) absence of one or 
both ankle- or knee-jerks, or a definite diminution in one of them ; and (5) 
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The effects of cerebellar ataxia are usually pronounced in the upper limbs 
and in the articulation as well as in the gait, the pupils are not affected, the 
tendon-jerks, though possibly diminished, are not absent, and there is no 
sensory loss, and no sphincter disturbance. Because of these features the 
differential diagnosis from tabes is usually easy. 

Peripheral neuritis causes loss of tendon-jerks and diminished sensation 
over the peripheral parts of the limbs, and frequently causes ataxia, but there 
is usually also a loss of power in the extremities and possibly wasting, there is no 
sensory loss on the chest and nose, the pupils are not affected, and in many 
cases the calves are very tender instead of being insensitive to pressure as 
they are in tabes. 

Subacute combined degeneration of the cord associated with pernicious 
anosmia gives rise to ataxia, and loss of the ankle-jerks and knee-jerks, but 
the plantar reflexes are extensor, and the blood picture is that of pernicious 
anaemia, although the anaemia may not be pronounced. 

There are two groups of cases between which the diagnosis is especially 
difficult, and, in an individual case, may be impossible. On the one hand 
there is a group of cases of mild tabes occurring in adults but due to con- 
genital infection, in which the blood-Wassermann reaction is negative and 
the cerebro-spinal fluid is completely normal ; and on the other, the group of 
non-syphilitic cases described by Foster-Moore and by Adie in which the 
patients have “tonic” or “ pseudo-Argyll-Robertson ” pupils and absent 
tendon-jerks (see p. 1525). In the former group the typical patient is 
undersized and of poor physique. He comes under observation as a rule 
for some symptom which is not tabetic, fits being a frequent presenting 
feature ; one or both pupils may be of true Argyll Robertson type and 
probably irregular in outline; and lightning pains, mild bladder trouble, 
or some other feature of tabes may be present. A family history of syphilis 
may be obtained. The typical patient in the other group is of normal physical 
development. The pupillary abnormality is probably limited to one eye, 
and the patient may be able to give a history of its onset. The irides look 
healthy. Apart from the abnormal pupil and some absent tendon-jerks the 
patient presents none of the multitudinous signs of tabes, and there is no 
history of syphilis in the family or in the individual. 

Course and Prognosis. — In most instances tabes dorsalis is well estab- 
lished before some serious symptom brings the patient under observation. 
For this reason it is usually impossible to determine the sequence and duration 
of the signs that are found, but if the onset of lightning pains and of ataxia 
are taken as landmarks, an idea of the extreme variability of the course of 
tabes in different cases will be obtained. In many patients the disease 
remains stationary in an early stage and causes no disability. In a larger 
number, however, inco-ordination appears after a pre-ataxic stage of 10 or 
20 years. Some become ataxic within five years of the onset of pains, a few 
within a year. Once ataxia appears its rate of increase varies within wide 
limits. It may be so rapid that walking becomes impossible in a few weeks ; 
it often increases very slowly, and only interferes seriously with walking 
after several years ; while in a large number periods of increase alternate with 
long periods in which the symptom is either stationary or undergoes tem- 
porary amelioration. 

The course of the other symptoms is equally variable. In general, irrita- 
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The prognosis as to life is variable. Most tabetics die of intercurrent 
maladies or of some cardio-vascular complication. In many cases, as the 
result or efficient treatment, the malady undergoes arrest, and the patient 
may never become ataxic or grossly disabled. Such arrest may also be found 
m benign cases in persons who have at no time had any anti-syphilitic treat- 
ment. . Conversely, treatment is not always successful, and tabetics who have 
been rigorously treated may become progressively disabled. On the whole, 
the prognosis as to both working capacity and life is best in those cases in 
which the bladder can be kept free from infection. 

Treatment. — Prophylactic. — This is on exactly the same lines as the 
preventive treatment of neurosyphilis in general. The diminution in the 
incidence of tabes dorsalis suggests that the present methods of treating 
syphilis in its early stages are much more effective in preventing tabes dorsalis 
than in preventing other forms of neurosyphilis. 

specific. — When tabes dorsalis is associated with a positive Wassermann 
reaction in the blood or in the cerebro-spinal fluid, the specific treatment is 
the same as that described for meningo-vascular syphilis. Pyrexial treatment 
by short-wave therapy (but not by malaria) may occasionally be advisable, 
either because of persistent severe lightning pains or of abnormalities in the 
cerebro-spinal fluid which are not abolished by repeated courses of chemical 

anti-syphilitic treatment. . , 

When the Wassermann reaction is negative m the blood and cerebro- 
spinal fluid, it is sometimes difficult to judge how much anti-syphilitic treat- 
ment should be given, and the decision must depend on the clinical indica- 
tions of activity of the disease. Lightning pains show that the disease is 
active. Even after all clinical evidence of activity has ceased, it is well to 
give the patient three or four times a year a month s course of a mixture of 
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results of re-educative treatment are often astonishing. It is no uncommon 
thing to see patients who had been confined to bed for months able to get 
about freely again. Permanency of the result is often a gratifying feature. 
If no trained teacher is available, a patient may derive considerable benefit 
from performing for 5 to 10 minutes on two or three occasions each day an 
exercise which consists in placing his feet in turn in a series of footmarks 
drawn on a piece of linoleum ; the foot should be placed as precisely a 3 
possible in each mark, and the patient should keep his eyes on his feet as he 
makes the movement. In the more severe cases and when the patient is 
confined to bed, Frenkel’s bed exercises should be employed. Constant 
* supervision of the re-educative exercises is essential, and the treatment should 
egin in an institution or under the supervision of a skilled attendant. 

Bladder disturbances . — When there is any difficulty in passing water 
a mixture containing 5 minims of liq. strychnin® thrice daily will be found 
useful. When the bladder is imperfectly emptied the use of the catheter 
should not be delayed. Only too often neglect of this matter leads to death 
from pyelo-nephritis. It is well to remember that serious infections may 
run a painless course. Their presence must be sought for even when pain 
is absent. This entails an examination of the urine from time to time for 
evidence of inflammation in the urinary tract. If pus-cells are present in the 
urine, urotropine and add sodium phosphate should be given by the mouth. 
If this does not remove them, sulphathiazole should be tried for a few days 
only, and if this is unsuccessful, the bladder should be irrigated daily until 
the urine becomes normal. True incontinence of urine is often diminished 
by 5 minim doses of tincture of belladonna thrice daily, or by the use of the 
following pill : R Ergotin (Bonjean) gr. 1, Ext. Bclladonn. gr. Ft. Pil. 
Sig. i t.d.s.p.c. 

Crises . — Gastric crises, like the pains, are very resistant to treatment. 
The following should be tried : Tinch. chlor. et morph, co. min. 10-15, 
bismuth, carb. gr. 15 ; Ac. hydrocyan. dil. min. 5, aq. ad fl. oz. Ft. mist, 
sig. One tablespoonful to be taken in water every 3 or 4 hours. Ephedrine, 
gr. i or gr. i may also afford relief, and may be given alternately with the 
mixture. The use of morphine is not justified. Rectal crises are sometimes 
relieved by small doses of grey powder with opium or pulv. ipecac, et opii. 
The lower bowel should be emptied daily by enemata. In mild cases with 
morning diarrhoea an enema or a suppository should be used before the first 
evacuation. Thereafter the patient should try to resist the desire to defecate, 
which soon passes away, and with a little training this troublesome symptom 
can usually be overcome. Laryngeal crises though very alarming are prac- 
tically never fatal. They arc usually relieved at once by an inhalation of 
nitrite of amyl. 

Optic atrophy . — As soon as syphilitic optic atrophy is recognised energetic 
anti-syphilitic treatment is urgently called for. No time should be lost in 
obtaining pyrexial treatment for the patient, and although malarial therapy 
is not in general to be recommended in cases of tabes, if it is the only available 
means of obtaining adequate pyrexia, there should be no hesitation in adopt- 
ing it. A course of pyrexial treatment, consisting of ten or twelve attacks of 
fever above 104° F., should be followed by a course of mercury and iodide, 
administered by the same methods as are described for meningo-vascular 
syphilis, and this should be followed by, or combined with, a course of six 
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Uiarcol s joints .— As soon as this condition is discovered, the patient 
suo ulu be put to rest, the joint immobilised, and those measures used which 
tend to relieve the cedema and the effusion into the joint; and if occasion 
demand, the joint should be aspirated. When the joint becomes dry it should 
be rested for a long period. Arthrodesis is the most satisfactory treatment for 
the knee joint. In the case of the hip joint a satisfactory result is obtained 
with a caliper. 

Perforating ulcers . — These should be curetted and dressed with a paste of 
iodine and starch. 


SYPHILITIC AMYOTROPHY 

This closely resembles idiopathic progressive muscular atrophy (see 
Progressive Muscular Atrophy, p. 1771 ). 

The spinal cord shows degeneration of the anterior horn cells, most 
pronounced in the cervical region, and also some syphilitic changes in the 
meninges and blood vessels. 

The pupillary changes suggestive of neurosyphilis are absent in most of 
the cases. The muscular atrophy usually begins in the upper limbs, and as a 
rule the tendon-jerks in the affected limbs are absent ; the lower limbs may 
be normal, or may become spastic, or show wasting, or may merely lose. their 
tendon-jerks. In some cases the wasting muscles retain their tendon-jerks, 
and the condition closely resembles the more usual amyotrophic lateral 
sclerosis of idiopathic origin. In the syphilitic form there is sometimes some 
sensory loss of the tabetic type, and vesical disturbances are 

The course may be steadily progressive, but in recent cases it is usually 
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stationary for long periods. 

Treatment is the same as for tabes dorsalis. 
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i.e. extensor plantar reflexes, and exaggerated knee- and ankle-jerks with 
clonus. Sensory changes, if any, are slight, but vesical disturbances are 
usual. Pupillary abnormalities may or may not be present. 

Treatment is the same as for tabes dorsalis. 


GUMMA OP THE SPINAL MENINGES 

A gumma of the meninges of sufficient size to press upon the cord is rare, 
but when it does occur it gives rise to a typical compression paraplegia, 
with motor and sensory loss below the level of the body corresponding to the 
site of the spinal compression. The cord may not merely be compressed but 
may also be involved in the destructive process, with the result that recovery 
after treatment may be very imperfect. 


PACHYMENINGITIS HYPERTROPHICA SYPHILITICA 

This is a rare condition in which there is great gummatous and subse- 
quently fibrous thickening of the dura mater ; the arachnoid and pia also 
become thickened and fused with it. Pachymeningitis hypertrophica is 
commonest in the lower cervical region. The new tissue compresses the 
nerve roots, and weakness, wasting, and loss of sensation gradually appear 
in the arms. The spinal cord is finally compressed, and spastic paraplegia 
results. 


ACUTE SYPHILITIC TRANSVERSE MYELITIS 

Definition. — A localised acute inflammation of the meninges which 
spreads into the spinal cord, with the formation of gummatous collections of 
cells along the septa and the blood vessels, and in severe cases thrombosis of 
small vessels within the cord. These changes give rise to paralysis which 
come on acutely. 

^Etiology. — The affection seems to be definitely less frequent than formerly 
and is now uncommon in England. 

The patients are almost invariably males, and are usually between the 
ages of 30 and 45. The condition usually arises within 10 years and in a 
large proportion of cases within 2 or 3 years of infection, but it may come 
on at any time. It is said to affect particularly patients who have contracted 
syphilis later in life than is usual. 

Pathology. — Over one or two segments of the cord there is intense 
infiltration with small round cells and red cells, and there may be small 
areas of softening. 

Symptoms. — These are identical with those of acute transverse myelitis 
due to other causes (see p. 1757). 

Diagnosis. — The abrupt onsetof paralysis witha sharply defined demarca- 
tion between normal and abnormal motor and sensory functions about the 
level of the waist indicates acute transverse myelitis, but the exact diagnosis 
depends on the discovery of evidence of syphilis. As the onset is usually , 
within a few years of the first infection, the pupils are often normal or not 
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p aralysed bladder is extremely susceptible to infection. Paralytic distension 
ot the bowel may cause anxiety in the first few days ; and in the succeeding 
week, or as long as the bladder remains paralysed, and still more so if it is 
miected, the patient’s condition is precarious. After a few days there is some 
return of muscular tone in the lower limbs, with subsequent return of the 
knee; and ankle-jerks and the development of extensor plantar and afterwards 
of withdrawal reflexes. At this stage the bladder and rectum may empty 
themselves automatically. 

Recovery continues slowly over many months, or even years, but is 
usually very incomplete. The patient is left eventually with weakness and 
severe spasticity in one leg or both, some sensory loss, and impairment of 
bladder control. In some patients the residual paraplegia is so severe that 
they cannot walk alone even with the aid of sticks. In the less severe cases 
muscular tone and the tendon-jerks may never be entirely abolished, and 
disturbance of bladder function may last for only a few hours or a single day. 
Return of power in one limb may be correspondingly rapid, but a good deal 
of weakness is likely to be left in the other. 


SUBACUTE AND CHRONIC SYPHILITIC MYELITIS 

Synonym. — Subacute and Chronic Spinal Syphilis. 

^Etiology. — The less acute forms may appear within the same age period 
and at the same interval after infection as the more acute, but on the whole 

Pathology. — The meninges become adherent and considerably thickened. 
They are infiltrated with small round cells, especially round then vessels. 
piimilfl,r infiltration is found round the vessels in the cord and along the sep a. 
Changes in the nervous elements in the cord are usually hunted to degenera- 
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gives rise to a flaccid weakness of the parts below the knees, and weakness or 
paralysis of the vesical and anal sphincters. Some sensory loss may be found 
over the characteristic area on the buttocks, and perinseum. 

Diagnosis. — In the cases which occur within five years or so of infection 
the Wassermann reaction will almost certainly be positive in the blood or in 
the cerebro-spinal fluid or in both. In those which develop many years after 
infection the Wassermann reactions may be negative. Pupillary abnormali- 
ties suggestive of neurosyphilis, and sensory loss of the tabetic type on the 
chest, arms, and nose are likely to be present. 

Course and Prognosis. — The former is very variable. Some cases show 
considerable remissions and aggravations ; others a fairly steady deteriora- 
tion. The rate of increase of paralysis may be very slow, or may lead to 
complete incapacity in a few weeks or months. Eventually urinary infection 
and bed-sores may develop. Anti-syphilitic measures arrest the disease, and 
usually bring about a fair degree of recovery. 

Treatment. — This is the same as for other forms of spinal syphilis, to- 
gether with special precautions for the bladder weakness (see under Tabes 
and symptomatic treatment of the paraplegia. 


SPINAL VASCULAR SYPHILIS 

In rare cases the symptoms indicate that the chief incidence of the 
syphilitic disease is on the blood vessels of the spinal cord (see also Acute 
Syphilitic Transverse Myelitis on p. 1670). 

Thrombosis of a segmental branch of the anterior spinal artery gives rise 
to sudden paralysis of the muscles of one side deriving their nerve supply from 
the same segment of the cord, e.g. paralysis of the deltoid and scapular 
muscles, and weakness of the triceps brachii muscle when the fifth cervical 
segment is affected. Similar paralysis in the opposite corresponding limb may 
occur within a few days. If the main anterior spinal artery becomes throm- 
bosed in the cervical region, there is complete paralysis of both upper limbs 
•with the exception of the hands. Either at once or within a few days sensory 
loss to pain and temperature appears in the arms. The muscles waste, and 
the clinical picture resembles that of syringomyelia. The tracts of the cord 
are little affected, and abnormal signs in the lower limbs are absent or slight. 
The Wassermann reaction is likely to be strongly positive in the blood, but 
may be negative in the cerebro-spinal fluid. 

At necropsy softening or cavitation within the cervical enlargement is 
found. 

The treatment is the same as that of other forms of meningo-vascular 
syphilis. 


CONGENITAL SYPHILIS OF THE NERVOUS SYSTEM 

Affections of the nervous system are much less frequent in congenital 
syphilis than in the acquired disease. Viewed broadly, the pathological 
changes and the. clinical manifestations are the same in both. Regarding 
the first, meningitis, endarteritis and gummata are common to both forms ; 
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but while softening from arterial disease is characteristic of acquired syphilis, 
cortical cell atrophy and subsequent sclerosis are prominent features in con- 
genital cases. As for the symptoms, mental defects, with convulsions and 
spastic weakness of the limbs, are typical of congenital syphilis in contrast 
to the hemiplegias and monoplegias, with or without convulsions, which 
occur in the acquired form. It is noteworthy that the combination of 
obvious visceral and integumental lesions, with parenchymatous degenera- 
tion of the nervous tissue, is very common in the congenital, but not in the 
acquired disease. 

Symptoms. — Many syphilitic infants suffer from convulsions during the 
first two years of life and in many cases these are given as the cause of 
death. In those who survive, fits may continue or they may begin again 
towards the end of childhood. The latter is more common. The fits in some 
cases have all the aspects of idiopathic epilepsy, and may continue through- 
out life without the addition of any symptoms suggestive of local brain 
disease. In another group, convulsions are followed by symptoms of hemi- 
plegia or of spastic diplegia. The same defects may appear apart from 
convulsions. 

Mental impairment is one of the common features of the disease. Idiocy 
is rare. More often the defect is first noticed between the ages of 5 and 15 
years. The child may merely cease to learn, and retain any acquirements 
he possess, or he may lose his memory and become slowly demented. 

Vision is often defective as a sequel of atrophy of the optic nerve or of 
choroido-retinitis, and bilateral deafness is not uncommon. Affections of 
the remaining cranial nerves are rare. 

Juvenile general paralysis appears most often between the ages of 10 
and 17 years. It has been seen as early as the eighth, and as late as the 
thirtieth year. In some cases it results from congenital syphilis, in others 
from syphilis acquired in infancy or in childhood. The physical signs are 
the same as in the adult form. The mental symptoms, as might be expected, 
differ from those in adults, when mental decay sets in before the appearance 
of the instincts and passions which form the content of the delusions in older 
patients. A boy of 12, for example, is not likely to have delusions regarding 
his wealth or his intellectual capacity or his sexual powers, although he may 
well have grandiose ideas concerning his physical strength. Optic atrophy 
is very common in juvenile cases, and as in adults, signs of tabes are present 
in many cases. 

Juvenile tabes presents the same features as in adults. It is, however^ 
very uncommon in its pure form because most cases begin with optic atrophy 
and go on to tabo-paresis. It is important to remember that in rare instances, 
tabes in an adult owes its origin to congenital syphilis or to syp hilis acquired 
in infancy. In such cases the blood and eerebro-spinal fluid are usually 
normal. 

The diagnosis of congenital syphilis of the nervous system rarely causes 
any difficulty, as the patients almost invariably present some of the stigmata 
of their malady. 

Treatment by mercury should be carried out perseveringly, but the 
results are disappointing. 
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THE DEMYELINATING DISEASES 

DISSEMINATED SCLEROSIS 

Synonyms. — Multiple Sclerosis ; Insular Sclerosis. 

./Etiology. — Disseminated sclerosis disputes with neurosyphilis and 
intracranial new-growths for primacy as the commonest organic nervous 
disease in these islands and throughout Europe. It is said to he less frequently 
observed in North America. 

Cases have been recorded in which the disease was first noticed after acute 
illnesses, such as scarlet fever, influenza and rheumatism ; but it is probable 
that these simply made more prominent a condition already present. Febrile 
illnesses are usually followed by increase in the symptoms, and many patients 
with disseminated sclerosis relate that they became much worse after an 
attack of influenza. In the great majority of the cases there iB nothing in the 
family or personal history to which the disease can be attributed. In one 
instance, confirmed by examination after death, it attacked a mother and 
her child, and a few similar cases, as well as the affection of several members 
of a family, or of a household, have been recorded. 

The onset is most frequent between the ages of 16 and 30, the sexes being 
affected equally. It is rare for the disease to begin after the age of 55. 

The cause is still wholly unknown. Weston Hurst has recently expressed the 
considered view that there is no sure evidence that any of the demyelinating 
diseases of the nervous system are directly due to the action of a filtrable 
virus. The signs of inflammatory reaction in this disease are compatible 
with the view that it is infective in origin, but it may be added that it behaves 
like no known infective disease. 

Pathology. — The disease has been described by Nageotte and Riche as 
“ an affection constituted by multiple inflammatory foci, varying greatly 
in size and number, disseminated irregularly throughout the length of the 
cerebro-spinal axis. The chief features of these foci are (i) their sharp out- 
line, (ii) their irregular and capricious shape, (iii) the fact that they do not 
interrupt the axis cylinders, which are only demyelinated and deformed as 
they traverse the focus. Hence the absence of Wallerian degeneration. 
The abundance of neuroglia in the foci justifies the name sclerosis which 
has been given to the process.” 

These foci are visible on naked eye examination, the fresh ones as greyish 
translucent patches, the older ones as greyish or pinkish shrunken areas. Grey 
and white matter are both affected, the foci having some predilection for 
the walls of the ventricles. The foci bear no necessary relation to blood 
vessels. 

Under the microscope the older patches are found to contain proliferated 
neuroglia and nerve fibres which have lost their myelin sheaths. The axis 
cylinders in the sclerosed areas escape destruction for a long time. For 
this reason secondary degenerations do not occur in the spinal tracts, and 
sections of the cord between lesions at different levels present normal appear- 
ances. Ganglion cells are also spared ; hence wasting of the muscles supplied 
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m one patch a new one develops and produces a different set of symptoms. 
Hence it is not surprising that the earliest symptoms are often slight and 
fleeting, or that they may first appear now in one part and now in another, 
in spite oi this, however, certain symptoms and physical signs appear with 
remarkable regularity and render disseminated sclerosis, in the more ad- 
vanced stages at least, one of the most distinctive and most easily recognised 
diseases of the nervous system. 

It iB remarkable that though the demyelinating lesions, which are often of 
considerable size, occur anywhere in the central nervous system and commonly 
involve the fillet, the lateral fillet, the spinothalamic paths and the peripheral 
neurones in their intramedullary course and the visual path, yet anything 
but the most transient loss of function seldom occurs in connection with these 
systems. On the other hand, the phylogenetically newer systems— the 
pyramidal paths and the proprioceptive system commonly suffer permanent 
damage. The optic nerve is a common site for the development of an area 
of the disease. This may be situated anywhere between the globe and the 
optic chiasma and produce the very characteristic picture of acute unilateral 
retrobulbar neuritis. 

Motor Symptoms. — Weakness in the lower limbs is the symptom for 
which many patients first seek relief. Beginning with a feeling of heaviness 
or Btiflhess in one or both limbs, the weakness, which may be limited at 
first to one group of muscles, increases, in some uniformly, in a larger number 
with r emissi ons or with periods of apparent recovery, until at last, after a 
time which varies from a few weekB to many years, it ends in severe spastic 
paraplegia. The physical signs are those of pyramidal lesions in general- 
increased tone in the muscles and exaggeration of the tendon reflexes, diminu- 
tion or loss of the abdominal and cremasteric reflexes, and Babmski s plantar 
response. They are of extreme importance, for some or all of them may be 
present when the patient’s complaints are still trivial, and they are / ou “ d 
so constantly in all stages of the disease that the diagnosis of disseminated 
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physical signs or in the history, of extra-pyramidal disease. The gait may 
bo but slightly altered, even when the tendon reflexes are greatly exaggerated 
and the plantar responses are “ extensor.” Later, it becomes spastic or 
spastic and ataxia. Sometimes ataxy makes walking very difficult, when 
the power in the limbs is only slightly impaired. In the arms there is often 
loss of power associated with exaggeration of the tendon reflexes. In some 
cases the arms are affected before the lower limbs, when astereognosis and 
loss of sense of position from a lesion in the course of the corresponding 
posterior column of the cord produce one of the commonest of the early 
symptoms — the “ useless arm.” 

Tremor. — The characteristic tremor in the arms appears on voluntary 
movement only, and increases in rate and amplitude as the goal is approached. 
For these reasons it is called intention, volitional, or terminal tremor. It 
is sought for by causing the patient to touch his nose with the tip of one 
finger. In its minimal form the tremor appears as two or three jerky 
movements of the finger just as the goal is attained, or the finger reaches 
the nose without any abnormal movement and then oscillates, so that it slips 
away from the nose again or depresses it several timeB before coming to rest. 
The tremor may be noticed first in writing or in performing other delicate 
movements, such as threading a needle. Later, the rate and amplitude of 
the movements increase, and the tremor, although still greatest at the end, 
appears almost as soon as a voluntary movement begins. In advanced 
cases it prevents all useful movements, and the patient is unable to do any- 
thing for himself. The arms are affected earliest and most often, but nodding 
of the head is common, and any part of the body may be affected. Beside 
intention tremor, other types of inco-ordination of the limbs are occasionally 
seen, such as those characteristic of lesions of the optic thalamus or of the 
mid-brain or of the cerebellum. 

Sensory Symptoms. — Subjective . — Numbness and tingling in the ex- 
tremities and alterations in the sensation of various parts are common 
complaints. They are often transient, and may be the only symptoms during 
the premonitory period. Severe pains are rare, but many patients complain 
of stiffness or of aching in the limbs and in the back. Occasionally intense 
neuralgic pain of trigeminal nerve distribution is found. 

Objective . — Severe cutaneous sensory loss is not common, but careful 
examination will often reveal areas of skin in which sensation is impaired. 
Occasionally the loss is severe, and may show so sharp an upper level as to 
suggest the presence of a spinal tumour. In many cases the sense of position 
and passive movements in the limbs is seriously affected, in others loss of 
vibration sense is the only sensory sign. An isolated loss of the last named, 
in the legs, is a phenomenon of diagnostic importance. Like the other signs, 
the sensory disturbances often show considerable variations in extent and 
degree at different examinations. 

Ocular Symptoms. — Attacks of double vision are frequent, and highly 
characteristic of the disease. Close interrogation, avoiding the leading 
question if possible, will often elicit an account of these attacks when the 
patient has not mentioned them at first, either because he has forgotten them, 
or because it does not occur to him that a symptom so remote or so transient 
can have any bearing on his present trouble. This diplopia is of the highest 
importance, because it is often the sole complaint when the patient seeks 
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multiple ; but sometimes, although the patches are numerous, the signs are 
those of a single lesion, say of the internal capsule, of the midbrain or of the 
cerebellum. 

Cerebrospinal Fluid. — In many cases, even when the disease is in an 
active phase, the fluid is normal. In others there may be a moderate increase 
in protein, not usually more than 80 mgms. per cent, and a lymphocytic 
pleocytosis of 10-30 per c.mm. The Lange colloidal gold test is negative in 
about half the cases. In the other half the test is positive and may be of the 
luetic or paretic type. The latter variety may be strongly marked, and when 
occurring in association with a negative Wassermann reaction is very sug- 
gestive of disseminated sclerosis. 

Diagnosis. — The combination of spastic weakness of the legs with 
“ Charcot’s triad ” of symptoms — namely, intention tremor, nystagmus 
and scanning speech — which is so widely and so erroneously regarded as 
characteristic of the disease and as necessary to its recognition, is rarely 
seen except in the later stages of disseminated sclerosis. As this malady 
usually presents itself to us in its initial stages, when it may and should be 
diagnosed, it commonly consists in a group of signs of involvement of the 
pyramidal tracts : namely, increased tendon jerks, Babinski plantar responses, 
absent abdominal reflexes, a little weakness of dorsiflexion of one or both 
feet, possibly also some weakness of flexion of the proximal segments of the 
lower limbs, and usually a degree of impairment, or loss, of vibration sense 
over the malleoli. In many cases, this is all we can find, but in an otherwise 
healthy young adult, it is a syndrome more likely to be due to disseminated 
sclerosis than to any other pathological process. 

Perhaps there may be confirmatory signB, such as a little nystagmus, 
slight intention tremor or sensory ataxy of an arm ; it may be pallor of the 
temporal half of one or of both disks — a pathognomonic sign. If some or all of 
these signs have, as it were, been arrived at after such a fluctuating course 
as we have seen to be so typical of most cases of disseminated sclerosis, then 
diagnosis can be no longer in doubt, and it is comparatively seldom that 
pathological examinations of blood or cerebrospinal fluid are really necessary 
for this end. 

"When, after some years, the disease is fully developed it still retains its 
individuality. The patient is commonly euphoric, there is frequently tremor 
of the head, and sometimes of the whole body, when the patient tries to stand 
or walk. The arms are unsteady, the legs spastic and weak — sometimes 
showing a tendency to pass into the condition of “ paraplegia in flexion.” 
There is little sphincter control left, but cutaneous sensibility is commonly 
almost or quite intact. 

At whatever stage disseminated sclerosis comes under observation, a 
careful inquiry into the history of the illness is important, and to elicit this 
requires a knowledge of the natural history of this disease as it has been 
outlined here. 

Disseminated sclerosis has to be diagnosed from various diseases, of which 
we will consider the following : 

Hysteria . — The serious mistake of attributing the early symptoms of this 
relentless disease to hysteria can be avoided by the taking of an accurate 
history combined with a careful examination of the nervous system. Pallor 
of the disk, absence of the abdominal reflexes, or a distinct difference between 
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them at corresponding points on opposite sides, unequal exaggeration of one 
or more or the tendon reflexes when compared with their fellows, an extensor 
plantar response, on one or both sides — any one of these signs alone would 
render a diagnosis of hysteria untenable. 

Compression of the cord . — When the signs in disseminated sclerosis are 
purely spinal, the. diagnosis from spinal tumour presents real difficulties. 
The first may be mistaken for the latter, when the paralysis increases steadily 
without remissions and is associated with sensory loss extending upwards 
to a definite level, while the reverse error may be made when the symptoms 
caused by a tumour are purely motor, or vary in intensity, or are associated 
with nystagmus. 

Friedreich's ataxy . — This may be suggested by the presence of ataxy 
in a young patient with disseminate sclerosis. The distinction can be made 
at once, for in the latter disease the tendon reflexes in the lower limbs are 
exaggerated, whereas they are lost early in Friedreich’s disease. 

Subacute combined degeneration of the cord . — In the rare cases where 
disseminated sclerosis has its onset in middle-aged subjects, the combination 
of manifestations together with signs indicative of involvement of the posterior 
and lateral columns of the cord together with the presence of parsesthesia 
may closely simulate subacute combined degeneration. Investigation of the 
blood for changes of pernicious anaemia and of the gastric juice for free HC1. 
will usually render the differential diagnosis certain. 

Spinal syphilis may also produce a paraplegia of variable onset which 
may be associated with evidence of scattered lesions elsewhere in the nervous 
system. An examination of the blood and spinal fluid will usually clear up 
any doubt. 

Course and Prognosis. — Despite the remarkable fluctuations which 
may mark its course, the disease intimately disables the sufferer and iB the 
cause of his death. Nevertheless, it is important to remember that after the 
initial outbreak of symptoms, some patients regain normal physical capacity, 
lose all abnormal physical signs, and lead a normal life for several years. 
Five, 10 and 15 year periods of this kind are by no means rare, and in general 
it may be said that the period of evolution of the disease is longer than is 
generally supposed. On the other hand, a few cases run a rapidly downhill 
course from the onset. The later in life disseminated sclerosis makes its first 
appearance, the more benign its course, and sufferers may be found who have 
reached old age without gross or total disablement. Commonly, after two or 
three fresh exacerbations with intervening recoveries of greater or less 
completeness, a slowly increasing permanent disability sets in. It is not 
possible to say that those cases which run the longest and less distressing 
course owe this to treatment, for many untreated cases fare relatively well. 
But there are certain factors which do appear to influence its course unfavour- 
ably in most, though not in all, instances ; thus, intercurrent illness, especially 
if it be febrile, injuries which disable the patient for a short period, all surgical 
interventions — including the therapeutic interruption of pregnancy which is 
design ed to avert the frequently-seen exacerbations that follow the puer- 
perium — and prolonged or recurrent physical exhaustion. 

Treatment. — The behaviour of disseminated sclerosis makes the assess- 
ment of any mode of treatment extremely difficult, and a failure to appreciate 
the wideness of its fluctuations and the length and completeness of Borne of its 
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remissions is responsible for many therapeutic claims that in the hands of 
those best acquainted with this malady fail to justify themselves. So far, 
there is no remedy which exerts any constant or certain influence upon the 
course of the disease. 

The most important general considerations in treatment are to provide 
complete rest in bed during an acute relapse, and to arrange for a sheltered 
life during periods of remission or when the disease has become established. 

Of drugs, arsenic is the remedy which has had the longest vogue, and many 
believe that it is of value, though it cannot in any sense be regarded as 
curative. It may be given as Fowler’s solution, starting with a dose of fl\ni 
t.i.d. and increasing it to Ifl_viii t.i.d. over a period of 3-4 weeks. If this 
method is used, it is best to stop all arsenic for a week at the end of each 
complete course. Not every patient can tolerate doses larger than min. 3 
or min. 4 three times daily. This method is probably as useful as that of 
intramuscular injection, but considerations of expediency may dictate the 
use of the latter method. 

A more reoently employed drug is quinine hydrochenide in doses of 
three to five grains twice daily, continued over a long period. Here, again, 
intolerance may intervene and prevent this. Periodic courses of quinine 
bismuth iodide have also been advocated. Other recent forms of medication 
include liver therapy, pyrexial therapy, protein shock therapy, and vaccine 
therapy. None of these has justified itself, and when it is recalled that a 
febrile illness commonly aggravates the severity of disseminated sclerosis, 
it is scarcely surprising that pyrexial therapy should sometimes have the 
same result. 

The fact that disseminated sclerosis is sometimes — though not always — 
adversely affected by a confinement has led to the increasing advocacy of 
terminating pregnancy at the third month to avert this ill effect. But this 
procedure is exposed to the same objection as a full-term delivery or any 
surgical procedure, and sometimes has the same unfortunate influence upon 
the course of the malady. It is therefore not a therapeutic measure that 
can be justified by its results. The correct procedure is to take every possible 
measure to maintain the health and nutrition of the pregnant woman, and 
to afford her at this time and after the puerperium more than the ordinary 
amount of rest. This is the rational, if not always the acceptable, line of 
treatment. Further, women suffering from the disease in an active phase 
should be advised against becoming pregnant. 

Of great importance is the right ordering of the patient’s life, when practic- 
able, and the avoidance of fatigue in the early stages of the disease. 


OTHER DEMYELINATING DISEASES OF THE NERVOUS 

SYSTEM 

There exist a number of other diseases of the central nervous system 
having considerable pathological affinities with disseminated sclerosis in that 
they depend upon a demyelinating process predominantly of the white 
matter, which may be either diffuse or localised and predominantly cerebral 
or spinal in incidence. 

Of these disorders Soliilder’s disease, in which the morbid process is 
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NEUROMYELITIS OPTICA 

Synonyms.— Diffuse myelitis noth optio neuritis ; Devic’s Disease. 

Definition. A form of disseminated myelitis, preceded or accompanied 
by retrobulbar neuritis, with or without papillcedema. It is commonly 
acute in onset, and may end in death or in arrest with residual disabilities. 
Recovery is rare. Persons of all ages from adolescence onwards may be 
affected. 

^Etiology.— Nothing whatever is known of itB causation, and therefore 
it has been suggested that the disease is infective. None of the neuro- 
tropic viruses is known to produce the demyelination which is the 
characteristic lesion of the disease, nor is there any evidence that this is 
bacterial. 

Pathology. — The spinal cord shpws either diffuse or multiple dissemin- 
ated lesions. They may be confined to a few segments of the cord, or may be 
found from end to end of this structure. The essential feature of the lesions 
is a demyelinisation of axis cylinders. There ia also round-celled peri- 
vascular infiltration, an intense proliferation of microglial cells, and a multi- 
plication of tiny vessels ip the affected areas. The optic nerves present 
the same type of lesion, namely, an intense demyelinisation of the nerve 
fibres. In general the pathological changes are more intense than those of 
disseminated sclerosis and show less evidence of partial remission. _ 

Symptoms.— The blindness which indicates the optic nerve le non may 
precede or may follow the appearance of paraplegic symptoms. The latter 
develop rapidly, and may spread upwards until sensory loss and muscular 
weakness reach the upper thoracic level. Blindness, with some Bwelhng of 
the optic disc, and central scotoma may ensue. The patient may become 
progressively worse and die ; or the paralysis may become stations^ »nd in 
rareinstances proceed to complete recovery of both power and of rision , or 

the spbiect may be left with disability pfvarang seventy . 

The paraplegia is that characteristic of a diffuse spinal lesion in that there 
sensory loss, 
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DISEASES OF THE NERVOUS SYSTEM 


HEREDITARY AND FAMILIAL DISEASES 

1. FRIEDREICH’S ATAXIA 

Synonym. — Friedreich’s Disease ; Hereditary Ataxia. 

Definition. — An hereditary disease characterised clinically by a pro- 
gressive ataxia, and pathologically by the degeneration in the spinal cord of 
the posterior col umns , lateral columns (pyramidal tracts), and spino-cere- 
bellar tracts, and in the cerebellum of a number of the Purkinje cells. 

etiology. — Transmission occurs both through the males and the 
females. Indirect heredity is the most common, for the reason that the 
subjects of this disease are usually afflicted in childhood and incapacitated by 
the time adult life is reached, and therefore they do not procreate. Direct 
heredity is, however, by no means so uncommon as has been supposed. 
Isolated cases in which no herdity can be traced are not rare. The first signs 
of the disease usually appear in early childhood and before the sixth year ; 
but symptoms may not be evident until a few years later. In a considerable 
number of cases, however, the onset is delayed until the time of puberty, 
while in a few examples it may be delayed until after the age of thirty years. 
As a rule the age incidence is approximately the same in each child-rank of 
the same family ; but sometimes the phenomenon of “ anticipation ” is well 
marked, the disease appearing at an earlier age in each succeeding generation. 
The disease is said to be slightly more common in males. 

Pathology. — The spinal cord is unusually small, and apparently this 
smallness may be congenital, and the posterior roots tend to be small, grey 
and poorly myelinated. The essential change is a primary degeneration of 
certain neurones in the dorsal column of the spinal cord, of the pyramidal 
tracts and of the spino-cerebellar tracts, both dorsal and ventral. This 
degeneration commences first in the periphery of the axon, which slowly dies 
back towards the nutrient cell body. 

The degeneration of the dorsal columns is usually the earliest change, and 
remains the most prominent feature throughout. The degeneration of the 
fibres of the pyramidal tract appears later. 

The spino-cerebellar tracts are constantly degenerated, the direct cere- 
bellar tract being the most seriously involved. The cells of Clarke’s column, 
from which the direct cerebellar tract takes origin, and around which the 
pyramidal tracts end, degenerate and disappear, as does also the network of 
collaterals which surrounds these cells. Consequent upon these degenera- 
tions, and secondary to them, well-marked neuroglial proliferation or sclerosis 
occurs. The cerebellum may be normal, or it may show varying degrees of 
atrophy of Purkinje’s cells, or of any other of its cell elements, and of the 
tracts connected therewith. 

Symptoms. — The onset is always insidious, and physical signs of abnor- 
mality usually precede any complaint on the part of the patient or his re- 
latives. The first symptoms are generally complained of between the sixth and 
the tenth year of childhood ; but if a careful examination be made of the 
younger members of the families upon which Friedreich’s disease is incident, 
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be found before the sixth yeS^ * ^ d degree ° f pes cayus ma ? oft ® 

neJoftJt 8 T t0 ap ? ear ’ and this is si °™ by an awkward- 
ness or gait and a tendency to stumble and fall rpndiiv .. . 

? b .™“ from the history, that tbTZy 1“ frSfiL e,£”Z:? 5 

l.nnny jrheurt is said that tile child was never strong on Ms legs from the 

tune of learning to walk, and that he could never run properly or ioin on 

slowwt™ 8 mtk ° the - Cha ? ea play> ^ the disease proves, the gait 
slowly becomes more irregular and clumsy. The patient walk with his feet 

upon a broad base, and staggers and reels from side to side ; but, notwith- 
standing this, he keeps a fairly direct line of progreassion. He takes short 
steps which are unequal, and which are irregular in relation to the line of 
progression, and the movement of each foot as it is raised is poorly co- 
ordinated. There is never the undue excursion and noisy stamping of the 
feet which are so characteristic of the gait of tabetic patients. 

In standing the body oscillates from side to side in alow and clumsy 
fashion, and coarse tremors of the head and trunk are constant features in 
advanced cases (titubation). Sometimes Romberg’s sign is present; but 
this is never so well marked as in tabeB, and it is frequently absent. The 
ataxy invades the upper extremities, as a rule, later than the legs. There is 
first clumsiness with the finer movements, and then little by little with all 
the movements. It closely resembles the ataxia due to gross disease of the 
cerebellum, and differs from that which occurs in tabes. That irregular 
breaking of a movement towards the end of its accomplishment, which has 
been long termed “ intention tremor,” is frequently seen. 

Irregular involuntary movements, often described as like those of chorea 
or of myoclonus, occur in advanced cases, and are most frequently seen in 
the head and neck as nodding movements and jerky tremors. Nystagmus is 
usual ; it is generally seen with lateral deviation of the eyes, and may be 
very irregular. Dysarthria is almost constant, and is gradually progressive. 
At first the speech is of the slurred “ cerebellar ” type, but with increasing 
ataxia it becomes scanning or drawling. . , 

The strength of movements is at first little impaired ; but as the disease 
advances and the pyramidal degeneration increases, the power is gradually 
lost in proportion to the degree of the pyramidal degeneration, which varies 
greatly in different cases. The lower extremities are affected firsthand most, 
and later the arms, and in severe cases at a late stage paralysis may be 

^The^condition of the muscular tone depends upon the relative degree of 
degeneration in the posterior roots and in the pyramidal tracts respective^, 
thfformer tending to abolish and the latter to increase it. As a rule the 
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larly there may be slight loss of sense of position in the limbs, and diminished 
vibration sense. 

The ocular movements are almost always intact apart from the already 
described nystagmus. In rare instances strabismus, diplopia and ptosiB have 
been recorded. The pupils are not affected. Optic atrophy is a rare pheno- 
menon in Friedreich’s disease, yet it has been reported in quite a number 
of otherwise typical cases. 

Mental symptoms are usually not conspicuous, but some of the patients 
are of poor mentality from the first, while others show a tendency to severe 
mental degeneration in the later stages of the disease. Emotional instability, 
irritability and outbursts of temper may occur. 

Absence of the tendon reflexes is a most characteristic feature, and is 
often the first objective sign of the disease, but in cases in which there is a 
major degeneration of the pyramidal tracts, the knee-jerks may persist 
or even be brisk into the advanced stages of the disease. The abdominal 
reflexes gradually disappear. The plantar reflex is invariably an extensor 
response. The sphincters usually escape. The cerebro-spinal fluid presents 
no abnormality. 

Spinal curvature is very common, and may reach a severe degree. It 
consists of a scoliosis of the dorsal region, and often with some kyphosis, and 
with a compensatory reverse lumbar curve. The cause of ’this deformity 
is probably the defect in the postural tone of the muscles. 

Diagnosis. — In uncomplicated cases the diagnosis is a matter of no great 
difficulty on account of the strikingly distinct nature of the symptoms. 
Friedreich’s disease can hardly be mistaken for tabes, since the history of 
heredity, the peculiar deformity of the feet and spine, the extensor plantar 
reflex, the speech affection and the nature of the ataxy contrast strongly with 
the loss of pain sensibility and of deep sensibility, the pupillary changes, the 
sphincter trouble, the abnormal Wassermann reactions and the abnormal 
cytology of the cerebro-spinal fluid in tabes. The distinction from dissemin- 
ated sclerosis presents more difficulty ; but in this disease the onset never 
occurs in childhood, there is no heredity, the deep reflexes are never lost, and 
the spinal deformity does not occur. 

Course and Prognosis. — The course of the disease is usually progressive 
in slow and irregular fashion, and the prognosis is therefore in every case 
serious ; but the average duration of the disease is over 30 yearn, and in some 
cases it seems to have no tendency to shorten life. The prognosis is worse 
and the course more rapid in those patients who have shown disability from 
the time of learning to walk. In some cases the disease appears to become 
arrested. Intercurrent maladies, febrile illnesses and debilitating influences 
generally, may have an effect in hastening the advance of the disease, and 
bringing about a fatal termination. Confinement to bed from any cause 
whatever has a bad influence upon the ataxy, and upon the capacity for 
walking. 

Treatment. — No treatment is known which specifically affects the 
malady. General tonic treatment, and all measures which improve the 
general health and mental well-being, often have a surprising effect in improv- 
ing the ataxy. Be-educational training of the limbs and tr unk in the form of 
FnBnkcl’B exercises are most beneficial. Properly designed boots to ensure 
the most advantageous use of the deformed feet must be provided. 
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Of ail tie primary atrophies of the cerebellum it may t 

hence f cdlS rI “ ot - hers manifest &emselves ia later life and 

hence called “delayed ” The infantile forms are extremely rare. Of the 

delayed varieties, much the least uncommon is an atrophy of the cerebellar 
corto— -Mane s delayed cortical cerebellar atrophy. 

/ Etiology and Pathology— This disease affects both sexes, and shows. 
itseJl at any age from forty-five onwards. The lesion is bilaterally sym- 
metrical, and is most marked on the upper anterior parts of the cerebellum. 
It is essentially a cortical atrophy, with disappearance of the Pnrlrinjc cells 
as its characteristic feature. Familial incidence has been described by Holmes 
and others. 


2. DELAYED CEREBELLAR ATROPHY 

be said that their 


Symptoms.— The clinical picture is that of a slowly developing ataxia - 
of gait, accompanied by a disorder of articulation ; ataxia of the upper limbs 
develops later, but nystagmus rarely occurs. In many cases the tendon jerks 
are exaggerated, indicating an element of spinal degeneration. 

Diagnosis. — With the foregoing features it is natural that the disease 
should frequently be mistaken clinically for disseminated sclerosis. The 
later age-incidence, the absence of nystagmus, of disc changes, of spasticity 
and of loss of sense of position, and the steady progress of the malady should 
make the diagnosis of disseminated sclerosis untenable ; while the reeling 
character of the ataxia and the sibilant instead of staccato quality in the 
articulation disclose the real nature of the disease. In tabes dorsalis, with 
wbioh it may be confused because of the ataxia, numerous characteristic signs 
are present by the time ataxia becomes pronounced, and dysarthria is not a 
feature of tabes. 

Treatment . — No treatment is known to have any effect on the degenera- 
tive process. 


3. FAMILIAL SPASTIC PARALYSIS 

/Etiology.— 1 This rare disease is sometimes hereditary, but is more 
commonly familial and incident upon several children of the same parents 
lp3fcase« also occur. The oLet ia gradual in early Me, end nsually 

^I^athology — The pathological changes consist in a primary degeneration 
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The usual signs of pyramidal involvement are present in the loss of abdominal 
reflexes, increased deep reflexes and extensor type of plantar reflex. The 
malady is progressive, increasing to complete paralysis, and in its course 
contractures of the spastic muscles occur, that of the foot and leg pro- 
ducing some degree of pes cavus, while, above this, flexor contracture at 
hip and knee is met with. Optic atrophy is by no means uncommon. 
Mental symptoms do not occur in uncomplicated cases, neither is epilepsy 
observed. 

Diagnosis. — This malady is most easily confused with cerebral diplegia ; 
but the latter disease appears much earlier, as soon after birth, in fact, as 
defective movement in the child can be ascertained. Further, cerebral 
diplegia is not a progressive disease in the majority of the cases, and it is 
often associated with mental deficiency and recurring convulsions. 

Treatment. — This is the same as that of Friedreich’s ataxia except that 
the purpose of exercises, if given, should be to secure the best use of the 
spastic lower limbs instead of to overcome ataxia. 


4. CEREBRO-MACULAR DEGENERATION 

1. THE INFANTILE FORM 

Synomyms. — Waren Tay-Sachs Disease ; Amaurotic Family Idiocy. 

Definition. — A family disease of infancy occurring chiefly, but not 
entirely, in the Hebrew race, affecting children during the first year of life, 
who are apparently quite healthy when born, and characterised by — (1) pro- 
gressive mental impairment, ending in absolute idiocy ; (2) progressive 
paralysis of the whole body ; (3) progressive diminution in sight, ending in 
absolute blindness. Pathognomonic retinal changes are constantly present, 
consisting of a large and conspicuous “ cherry-red spot ” in the region of 
the macula, and, in addition, optic atrophy occurs later and (4) a fatal termi- 
nation in the marasmic state before the age of 2 years. 

^Etiology. — Nothing is known of the aetiology of the disease apart from 
its familial and racial incidence. The tendency to the disease is unquestion- 
ably congenitally installed. 

Pathology. — ThiB is very striking. It consists of a progressive de- 
generation of the nerve cellB from the highest to the lowest, and ultimately 
there may be no normal cells remaining anywhere in the nervous system. 
The degeneration takes the form of swelling of the cell protoplasm, and of 
the dendrites with chromatolysis, swelling of the hyaloplasm and destruction 
of the cell fibrils, followed by disappearance of the nucleus, and finally by 
absorption of the remains of the cell. The degenerating nerve cells aie 
characterised by the accumulation of granules of lipoid substances which 
resemble those observed in other cells of the body in Gaucher’s disease, 
Niemann-Pick’s disease, and the Hand-SchUller-Christian disease. Every 
cell of the central nervous system both of the brain, spinal cord and spinal 
ganglia is in the end similarly affected. 

Symptoms. — There are few diseases in which the clinical manifestations 
are so perfectly uniform as in this malady. The children have all been born 
at full term, and in perfect health. They thrive well during the first 3 to 6 
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, Tbe ietinaI Ganges are pathognomonic and are due to a degeneration 
and disappearance of the nerve cells of the retina and their processes, which 
constitute the fibres of the optic nerve. This change is most intense in the 
region of the fovea centralis, where the retina thins and disappears over a 
circular area, exposing the vascular choroid. This gives rise to the character- 
istic appearance, on ophthalmoscopic examination, of a cherry-red spot 
in the region of the macula. This spot is actually a hole in the retina ex- 
posing the choroid. The optic disk shows progressive atrophy. 

Diagnosis, — ^Distinction has to be made between this and other forms of 
progressive diplegia. The symptoms are so distinct that a physician, who 
is acquainted with the disease, and able to recognise the retinal picture, can 
hardly fail to make the correct diagnosis. 

Treatment. — No treatment is of any avail. 

2. OTHER FORMS OF CEREBRO-MACULAR DEGENERATION 

In addition to the classical infantile form described in the preceding 
article, two other forms are well known in which the pathological changes 
are similar but much less severe than in the Waren Tay-Sachs disease, and 
there is also a similar familial incidence, but the onset of the malady occurs 
later in life and the course is less rapid and the result far less serious. The 
later the onset in life the slighter and less progressive are the symptoms. 
The cherry-red spot at the macula, so constant in the infantile form, does not 
occur in the later forms. The characteristic retinal change is a disturbance 
of the retinal pigment commencing in the macular region, rather like retinitis 
nigmentoBa, accompanied by honeycomb changes at the macula and some- 
t£ by optic atrophy. The juvenile form ocours in later childhood and 
is characterised by the association of the retinal changes and visual defect 
with Borne degree of mental deterioration. lie adult form is the least pro- 
gressive of any, and the clinical manifestations are the visual defect and 
retinal changes in the absence of mental deterioration. 
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pseudosclerosis (Westphal), progressive lenticular degeneration (Wilson), and 
torsion spasm, and dystonia musculorum deformans (Thomalla). Cirrhosis of 
the liver occurs in all forms. The Kayscr-Fleischer zone of corneal pigmenta- 
tion occurs in the first three forms, but has not yet been recorded in torsion 
spasm. The most constant nervous lesions are found in the corpus 
striatum. 

/Etiology. — The disease often occurs in children of the same parents, but 
there is no evidence that it is congenital or hereditary. The age of onset has 
been as early as 7 years and as late as 26 years. The primary and essential 
lesion is in the liver ; its cause is unknown. Syphilis is not a factor. 

Pathology. — A multilobular cirrhosis, with “ hobnail ” liver, is always 
found after death. There is good evidence that the cirrhosis is not slowly 
progressive, but is the result of a number of attacks of acute hepatitis. The 
hepatitis has caused death in some members of affected families before 
nervous symptoms appeared. The nervous lesions are purely degenerative. 
In Wilson’s cases they were almost confined to the lenticular nucleus, especi- 
ally the putamen. Every degree of degeneration was seen, from discoloration 
and sponginess of the nucleus in rapidly fatal cases, to shrinkage and atrophy, 
and even to complete disintegration and excavation of the ganglion. Later 
observers have described lesions in many other parts of the nervous Bystem. 
The lesions are often most intense in the corpus striatum, but the noxious 
agent has no strictly selective action on any one anatomical group of ganglion 
cells, or on any limited area of the nervous system. 

Symptoms. — In many cases there are no symptoms of disorder of the liver 
during life. In other cases an account is obtained of symptoms referable to 
acute hepatitis before the onset of nervous symptoms — attacks of diarrhoea 
and vomiting, pyrexia, jaundice, migrainous headaches, hsematemesis and 
sometimes definite ascites. 

The first nervous sign to appear is usually involuntary movement of the 
extremities, which may be of several kinds. In progressive lenticular degen- 
eration, rhythmical tremors, increasing on voluntary movement, furnish the 
most common symptom. ThiB is followed by rigidity of the face, the muscles 
of the neck, and later of the trunk, which rigidity increases steadily until the 
patient becomes helpless. The rigidity of the face and neck muscles gives 
rise to a peculiar expressionless appearance. Still later, extensive con- 
tractures, usually in the flexed position, in the upper and lower extremities, 
follow ; but sometimes there is extensor contracture of the latter. During 
sleep the tremors cease, but the contractures do not relax. Dysarthria, of a 
slurring type, results from affection of the muscles of speech, and may end 
in complete anarthria. Progressive muscular weakness and general emacia- 
tion follow ; and the patient becomes emotional, facile, docile and childish. 
There is no fibrillation or localised amyotrophy. The optic disks and pupil- 
lary reactions are normal. There is an absence of nystagmus, cerebellar 
symptoms, and impairment of sensation. The reflexes are not altered, os 
in the case in pyramidal disease. 

Prognosis. — The disease always ends fatally in a few months or years ; 
the average duration iB about 4 years. 

Treatment. — None is known to have any effect upon the course of the 
disease. 
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rft j£ — j ?^ Ce th \ brain be ^^sely pigmented, or more 
P^mentation may be confined to the putamen, subthalamic and 
dentate nuclei the comu Ammoms and fascia dentata. To the latter variety 
oi jaundice of the brain the name “ Kernicterus ” has been given by Schmorl. 
lne nerve cells in the affected masses of grey matter show evidence of 
destruction and degeneration, while the nerve fibres are demyelinated. 

. Symptoms, —The child is healthy at birth, but within a few days develops 
intense jaundice, usually the form known as hosmolytic disease of the new- 
born (see p. 818), though kernicterus has been found in association with septic 
jaundice. The onset of jaundice is followed within 24 hours by tonic and 
clonic movements, muscular rigidity and opisthotonos, alternating with 
periods of fiaccidity. If the child survive, involuntary movements of chorco- 
athetoid form develop within a few weeks. Emotional instability and mental 
retardation appear as the child grows older. 

Diagnosis. — Athetosis and comparable forms of involuntary movement 
are not rarely seen in children, and are in the majority of instances not 
associated with kernicterus. Yet when a case of such motor disorder is seen 
in a child in respect of whom there is a history of neonatal jaundice, the 
possibility of this disease should be borne in mind. Again, the development 
of marked symptoms of organic nervous disease immediately after the 
appearance of severe jaundice in a newly-born infant should lead to a con- 
sideration of this condition as the probablo pathological basis. 

Prognosis. — The cases so far identified and on record are too few to 
allow of any generalisation as to the expectation of life of the subjects of 
this malady, but in two cases recently reported by Greenfield, one patient 
died at the age of three months, the second at nine years. _ 

Treatment. — There is no evidence that the condition is susceptible to 

any mode of treatment. 
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Pathology. — The cutaneous lesions comprise fibromata, many of which 
are degenerate, naevi, and areas of pigmentation. In the nervous system 
multiple fibromata occur in the peripheral and cranial nerves and in addition 
meningeal tumours and gliomata of the brain and spinal cord may be found. 

Symptoms. — Of the essential features of the disease, the cutaneous lesions 
are usually the first to make their appearance. Some may be present at 
birth, others develop during childhood, adolescence or adult life. They 
present a great variety of forms. Abnormal areas of pigmentation are com- 
monest. These have the appearance of cafe-au-lait patches, and vary in size 
from a mere freckle to a laTge zone involving a whole limb. Many are between 
the sizes of a sixpence and a shilling. The cutaneous tumours appear gradu- 
ally. Some are pedunculated or sessile fibromata, often pigmented and 
usually soft to the touch. Others are nosvoid in composition. They may 
attain great size, co min g to form the large redundant folds of tissue known 
as plexiform neuromata. The fully developed cutaneous picture is that 
known as molluscum fibrosum. 

The tumours on the nerve trunks are also fibromata but usually firmer 
than these in the skin. They may occur on any of the peripheral nerves, 
the limb plexuses, or the intraspinal portions of the nerve roots. Those 
peripherally situated are usually painless and seldom interfere with the 
function of the nerve on which they grow. They are occasionally painful on 
pressure. Those which originate on the spinal nerve roots produce the picture 
of spinal compression, commonly preceded by a long period of root pain. 
They are frequently multiple. Within the cranial cavity neurofibromata are 
most often met with on the acoustic nerves, but may occur on any of the 
cranial nerves and produce symptoms characteristic of their position. 

Yon Recklinghausen’s disease is often found in association with other 
congenital anomalies, such as spina bifida, meningocele, cervical rib, syringo- 
myelia, mental deficiency, and epilepsy. 

The tumours are liable to undergo malignant degeneration and it is not 
uncommon to find other tumours, such as meningiomata and gliomata in 
patients with this disorder. 

Course and Prognosis. — In many cases the condition is compatible 
with a long and relatively normal life, though there is a tendency towards slow 
progression. Danger to life results only from central lesions in the cranial 
or spinal cavities, or from the rare malignant degeneration in the peripheral 
tumours. 

Treatment. — Nothing is known to modify the natural course of the 
disease. Central tumours should be removed surgically as they arise, and 
cosmetic improvement can often be achieved for the cutaneous and sub- 
cutaneous lesions. 


8. TUBEROSE SCLEROSIS 

Synonyms. — Adenoma Sebaceum ; Epiloia. 

Definition. — A condition characterised clinically by the symptom triad 
of multiple cutaneous tumours of the cheeks and face, mental deficiency, 
and epilepsy, and pathologically by the presence in the brain of areas of 
gliosis of a peculiar type. 

^Etiology. — Hereditary and familial incidence is common, but many 
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^ Paihology.—The characteristic lesions of the brain consist of nodular 
• ,^ e f? us ma .®! es > ^oh are most plentiful under the ependyma of the ventricles 
^to the cavities of which they project like candle-gSteri^! * affiSffi 
can be seen and felt scattered throughout the cortex, and rarely in the cere- 

T , tejr consist of dense tangles of neuroglia cells, many 
of mrkedly pathological type. The cutaneous tumours consist of an ove£ 
growth of the sebaceous glands embedded in navoid and fibrous tissue 
lumours also occur in other tissues, namely rhabdomyomas in the heart and 
kidneys, and the so-called ‘ phakoma ” in the retina. 

Symptoms.— These usually make their appearance in early childhood. 
\ arying degrees of mental defect from feeble-mindedness to idiocy are 
universal. Epilepsy usually begins within the first few years of life and 
though any form may occur, generalised convulsion is the commonest. The 
characteristic skin lesions make their appearance during childhood, in the 
form of numerous verrucose, shotty papules on the butterfly area of the cheeks 
and nose. These are red or reddish-brown in colour, and the intervening 
skin is red and shiny. The extent and degree of this condition of sebaceous 
adenoma becomes more marked as the child grows older. Numerous other 
cutaneous tumours and congenital anomalies similar to these occurring in 
Von Recklinghausen’s disease are met with. 

Course and Prognosis. — The course is very slowly progressive. Most 
cases spend their lives in institutions for mental defectives, but frequently 
attain a considerable age. 

Treatment. — Symptomatic treatment is indicated for the epilepsy, and 
when possible procreation should be vetoed and the patient cared for in a 
suitable institution. 


CEREBRAL DIPLEGIA 

Synonyms. — Congenital Spastic Paralysis ; Lobar Atrophic Sclerosis. 

Definition.— A group of clinical conditions, dependent upon lack of, or 
imperfect development, or degeneration of the nerve cells of the cerebral 
cortex, basal ganglia or cerebellum. This agenesia of nerve cells may affect 
those cells of the pyramidal system which are the latest to develop before 
birth, namely those for the supply of the lower extremities and the resultmg 
clinical condition is cerebral spastic paraplegia or Littles disease, J>r aU t the 
cells of the pyramidal system may be affected, producing generalised spastic 
Sift Avain the higher regions of the cortex may be affected, and the 
result is congenital idiocy. Similar affections of the cells of the 
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Abnormalities of birth are frequent. Premature, or precipitate birth, 
prolonged birth from uterine inertia rather than from dystocia, and asphyxia 
neonatorum are all common. The child is frequently the first born of its 
mother. 

Collier has expressed the probable pathogenesis of cerebral diplegia as 
follows : “ If we regard the brain from the time of its earliest Btages of 
development as a field sown with seeds (neuroblasts), which germinate at 
different periods of foetal life, and the germination is not even complete at 
the time of birth, the germination of all the elements in due time and their 
complete development being necessary for the formation of the perfect brain, 
then we may liken the cause of diplegia to some baneful influence, such as a 
frost, which acting at a particular time, may spare those seedlings which are 
well developed and able to withstand it, and those seeds as yet not germinated, 
but which causes havoc among the tender germinating seedlingB, either to 
their death or severe maiming. In some cases, as, for example, in Little’s 
disease, the neuroblasts thus affected may, after a period of retarded develop- 
ment, ultimately become strong plants and complete their development. 
It is of interest that in the highest degrees of cerebral agenesia — anencephaly, 
pituitary abnormalities seem to be constant.” 

Pathology. — The essential histology of the affected regions is that of non- 
development, paucity in numbers and degeneration of the nerve cells, with 
corresponding absence, poor development, degeneration or a combination of 
these states, of the tracts which spring therefrom. The pyramidal tract, for 
example, may be found absent throughout, or it may reach to the medulla, 
or to the cervical region only, and so show at what period development was 
arrested. The changes in the nerve cells are followed by secondary gliosis. 
The final result is termed atrophic sclerosis. More often certain regions are 
profoundly affected, while others escape relatively or completely; but the 
distribution is always symmetrical upon the two hemispheres. The con- 
volutions are unduly hard to the touch, and their surfaces often present a 
worm-eaten and faceted appearance. This irregular form of the convolu- 
tions, with wide, separating sulci, gives the brain a characteristic appearance, 
like that of a walnut kernel. 

Symptoms. — The clinical picture of the several forms of cerebral diplegia 
presents a combination in varying degrees of certain characteristic symptoms, 
always bilaterally distributed, though sometimes more severe on one side 
than on the other. These Bymptoms are : muscular rigidity, paresis, per- 
verse movements, contractures and increased deep reflexes. Mental de- 
ficiency, optic atrophy and ataxy are other important symptoms. Tho 
signs of the disease become obvious during the first year of life or soon after. 
In severe cases, soon after birth, the nurse, in washing the child, is the first 
to notice the stiffness of the limbs, or the regular assumption of a curious 
bodily attitude. Otherwise, the abnormalities may not bo obtrusive, until 
the child should sit up or learn to get about, when weakness, rigidity, perverse 
movements and pes cavus may call attention, or backwardness in learning 
to walk and to talk, and mental deficiency may first suggest that there is 
something wrong with the child. The following are the common types of 
tho disease, but it must be remembered that any combination of, or transition 
between, the types may be met with. 

1. Generalised rigidity; general congenital spastic paralysis . — There is 
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affect* the cell* of the basal ganglia, with the appearance of irre JaS Z 

S ItS*’ ^ of . 8 ? on . taneo 1 Ufi ^voluntary movements, which may be of 
an athetotic, choreic or irregular type. A certain variable degree of genera 
rigidity is present in these cases. b 6 r ' 

4. Congenital cerebellar ataxy. — The agenesia affects the cerebellum with 
the appearance of cerebellar ataxy. In this type, the limbs are flaccid and 
in mixed cerebral and cerebellar types there is a tendency to hypotonicitv 
of the muscles, instead of rigidity. 

6. Congenital idiocy; restless idiocy.— The agenesia affects those parts 
of the brain concerned with the higher functions. These children are emotion- 
less, restless and unteachable. The skull often shows frontal or occipital 
microcephaly. 

6. Microcephalic idiocy — where the agenesia is of the whole brain and 
the skull remains very small. 

Paresis and Rigidity. — Except in severe cases, in which the weakness 
amounts to complete paralysis, there is more rigidity than weakness, and it 
is often astonishing that there should be so much power in the presence 
of such a degree of rigidity. The lower extremities arc generally the most 
affected, the upper to a less degree, and the facial region still less. Move- 
ment is slow and clumsy, and spontaneous involuntary movements are often 
present in the limbs. Contractures accompany the rigidity, and if walking is 
possible the gait is digitigrade from contraction of the calf muscles, the knees 
are flexed from contracture of the hamstrings, the thighs are rotated inwards, 
and the knees pressed together, rubbing against one another. More severe 
adductor spasm gives rise to the cross-legged progression. The rigidity and 
contractures, when severe, may give rise to peculiar attitudes and deformities. 
A mask-like expression of face, with wide palpebral apertures and large open 
mouth, is not infrequent. Slobbering is very common. The head may be 
rigidly retracted, but more commonly the chin is pressed down upon the 
chest. The spinal column generally shows some deformity in the way of 
kyphosis, lordosis or scoliosis, and pes cavus or equino-varus is the rule. 

Perverse Movements.— Under this heading must be grouped the very 
constant maladroitness of voluntary movement the facial over-action and 
i n speech and in mimetic expression, choreic movements, athetotic 
ES« a& tatention tremor, 6ommm seneaBoo mi the tnoaata 
sense are unimpaired. The sphincters are unaffected. The deep reflexes 
are increased, but are often difficult to obtain when rigidity » very marked. 

..v — *• tb '» 
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by no means corresponds with the severity of the bodily symptoms, for 
the mental defect is often most severe when the bodily symptoms are slight, 
and conversely. In some cases, very high intelligence persists, when there 
is utter uselessness of the limbs, and when speech is hardly intelligible. 
Primary optic atrophy occurs in a small number of cases. Inequality of 
the pupils and slowness of light reaction are not uncommon. Nystagmus 
is often met with. Convergent strabismus occurs in about one-third of the 
cases. Convulsive attacks are of common occurrence, and in about one- 
eighth of the cases epilepsy becomes established. 

Diagnosis. — When the symptoms are well marked, tbe diagnosis presents 
little difficulty, since the disease dates mostly from birth, or is discovered 
during the first year of life. Paraplegic rigidity may possibly be confused 
with other forms of paraplegia, and, especially, with that resulting from 
spinal caries. Certain cases of pontine tumour may closely resemble 
generalised rigidity. The occurrence of such conditions during the first 
two years of life is, however, very rare. 

Prognosis. — In many cases of generalised rigidity, and in all cases of 
paraplegic rigidity, there is a tendency to slow amelioration of the rigidity, 
an increase of voluntary power and control of the muscles in the course of 
time, especially under the influence of careful training, and in paraplegic 
rigidity, if the mental acuity be not seriously impaired, laborious treatment 
may result in an almost normal condition of the limbs by the age of puberty. 
On the other hand, some cases of generalised rigidity become progressively 
worse, and succumb, usually before the end of the fourth year. Bilateral 
athetosis and choreic diplegia, as a rule, follow a very slowly progressive 
course, without tendency to a fatal result. Paraplegic rigidity apart, a 
great many of the cases of all forms of diplegia succumb before the sixth 
year, and in those who survive this age, the tenure of life is short, few reaching 
far into the third decade of life. 

Treatment. — In those cases with a marked degree of mental impairment, 
and in those which show a course' of progressive degeneration, no treatment 
is of avail. In slighter cases of generalised rigidity, and in paraplegic rigidity, 
treatment is to be directed to the prevention of contractures, to regaining of 
voluntary control, and the improvement of mental acuity. There is, perhaps, 
no disease which demands greater patience and persistency in carrying out 
of suitable treatment, and there are few diseases in which more brill i ant 
results may be produced from apparently hopeless cases by pertinacity in 
treatment. It is in the early years, when treatment is for the most neglected, 
that good results are more quickly and readily obtained. From the first, 
regular massage and passive movements should be employed. Voluntary 
movement should be encouraged, as far as possible, and as power and move- 
ment increase, gymnastic exercises of every kind should be employed. Rigid 
apparatus for prevention of deformity and to reduce contracture is harmful, 
for it increases the weight of the limb, and interferes with movement, which 
is the remedy with which paralysis is to be combated. Tenotomy is of 
great service in the relief of deformity and contracture, and should be soon 
followed by passive movements. It should never be performed, unless a fair 
degree of voluntary power is present. Many of the patients Eeem to improve 
more rapidly if thyroid be administered in moderate daily doses. 
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f S’ TheSS oondlt ' ons are , due t0 g 10 ^ organic lesions of the brain, 
Si 0 ? th i S reaso ? “ us t be strictly separated from the cerebral diplegias 
whiM are the result of cell lesions and not of gross lesions. 

/Etiology.— -In two-thirds of all the cases, the onset occurs within the 
first three years of life. The malady becomes increasingly rare as childhood 
advances. A few of the cases are of prenatal origin, and some of these have 
been proved to have been due to injury to the foetal brain from a blow upon 
the mother’s abdomen, while others are due to syphilitic foetal vascular 
disease. In a third class of mysterious origin, mothers have given birth to 
several hemiplegic children, examples of whioh have been recorded. Some of 
these children are bom with definite hemiplegia and contractures. Again, 
a very few cases are due to obstetrical events during birth, by which the 
cerebrum is injured. Acute infective diseases play a very important idle 
in the causation of the disease, for about one-third of all the caseB develop 
the malady during the course of a known infection. By far the most im- 
portant of such fevers are measles and scarlet fever, but hemiplegia may 
occur in the course of pertussis, small-pox, rubella, diphtheria, dysentery, 
pneumonia, typhus, typhoid, mumps, malaria, chorea and endocarditis. 
While there can be no doubt that primary vascular lesions are responsible 
for many of the cases in which this condition complicates the specific fevers, 
(whooping-cough, for example, may cause cerebral haemorrhage, marasmic 
conditions in any fever may cause thrombosis of cortical veins, and chorea 
and endocarditis may cause embolism), yet it is probable that in some cases 
an inflammatory lesion of the brain or encephalitis is present. 

Pathology.— The following lesions are met with, either alone or com- 
bined in order of frequency: (1) Atrophic sclerosis; (2) cyst formation; 
(3) shr unken patches resembling wet wash leather, with some degree of 
atrophic sclerosis in their vicinity, and (4) porencephaly. Of these, the 
atrophic conditions seem to be the results of encephalitis, which may also 
cause some cyst formation ; the cystic conditions may result fcom the above, 
or from hsemorrhage or thrombosis, and porencephaly is usually dne to 

m Symptoms.— The onset is rapid, and in two-thirds of all the > cases the 
disease is ushered in by convulsions, which may be unilateral, but are mo 
freouently general, and are frequently repeated during a period of from a 
few 4 hours to 24 hours, after which the patient sinks into a subconscious 
state from which he gradually emerges in the course of a few da y s > 
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may reach its height immediately after the initial convulsion, or slight hemi- 
paresis may occur which deepens after each subsequent convulsion. Some- 
times the early convulsions leave no paralysis, but this appears towards the 
end of the first week, either suddenly with fresh convulsion, br gradually, as 
the patient recovers from the comatose state. The paralysis at its onset is 
flaccid, and involves the whole of one side of the body to a greater or smaller 
extent. An initial monoplegia is of extreme rarity. The paralysis may not 
reach the greatest intensity until the end of the second week. Subsequently 
it lessens, in some cases disappearing completely in from a few weeks to 
3 months ; in others, it may show no signs of improvement. The limbB, at 
first flaccid, subsequently become spastic and develop contractureB. In the 
course of years there may be great arrest of growth on the affected side, and 
this is hot necessarily proportional to the degree of paralysis, but apparently 
depends upon the degree of destruction which has occurred in the parietal 
lobule. Post-hemiplegic spontaneous movements of an athetoid, choreic 
or irregular kind are common, and are attributable to lesions in the corpus 
striatum and subthalamic grey matter, for which regions encephalitis BhowB 
an especial predilection. Epileptic fits recur at varying intervals in about 
half of all cases of infantile hemiplegia. Thebe always commence iipon the 
affected side and are sometimes confined to it. Mental deficiency is met 
with in all degrees, in relation to the position and extent of the cerebral 
cortex which is involved in the lesion. 

Diagnosis. — The nature of the malady at the onset, with convulsions, 
may possibly be suggested by prodromal pyrexia, by the severity and 1 ong 
duration of the convulsions, and by the prolonged subconscious Btate that 
often follows. Convulsions occurring several days after the onset of specific 
fevfers should Btrongly suggest the diagnosis. When the signs of hemiplegia 
or of other local cerebral lesions appear, the diagnosis presents nb difficulty. 

Course and Prognosis. — In a very small proportion of the cases the 
patient does not survive the initial manifestations of the disease, and dies in 
convulsions. Apart from this event, infantile hemiplegia has little tendency 
to destroy life. The initial flaccid bemiplegia tends to improve and gives 
place to a slowly improving spastic hemiplegia, which, with the return of 
some power, bIiows perversity of movement, stiffness and slowness, ataxy, 
athetosis and choreic movements or tremors according to the position of 
the lesion. The spontaneous movements appear within a year of the onset. 
Slow improvement may go on for years, but cases with much mental reduction 
or in which recurring epilepsy is frequent, improve but little. 

Treatment. — We know of no measures that avail to prevent the occurrence 
or lessen the severity of the cerebral destruction which occurs in these cases. 
Too often the damage to the brain has happened as soon as a diagnosis is 
possible. When the paralysis has developed, treatment is to be directed 
to the prevention of rigidity and contractures by regular passive move- 
ments, to regaining voluntary control by encouragement and patient exercises, 
and to the improvement of mental acuity. Where there is much contracture 
and deformity, tenotomies are of great service, provided there be some 
voluntary power in the muscles, the tendons of which are to be divided. 
Recurring convulsions should be treated as idiopathic epilepsy. 


epilepsy 


1697 


PAROXYSMAL DISORDERS OF THE CENTRAL 
NERVOUS SYSTEM 

EPILEPSY 

Synonym. — Idiopathic Epilepsy. 

con<iiti 0& characterised by sudden disturbances of 
cerebral function, prone to recur over long periods of time or even throughout 

‘ tke man y disorders of function which are seen in epilepsy those 
most often occurring are impairment or loss of consciousness and varying 
degrees of convulsion. Of the intimate nature of the disturbance all wc 
mow with certainty is that a series of characteristic changes in the normal 
electrical activity of the cortical nerve cells accompanies it. The clinical forms 
of the disturbance suggest that an epileptio episode involves both loss and 
excess of function in various regions of the brain. 

Aitiology and Pathology. — Few problems in medicine have been more 
obscure, or more provocative of speculation and of controversy than the 
nature of epilepsy. It has been widely assumed in the past that there is an 
idiopathic epilepsy, a definite and often heritable disease, with an individuality 
and natural history of its own, and one of which the characteristic and often 
the sole expression is the fit. 

On the other hand, it has also long been realised that fits clinically in- 
distinguishable from those of idiopathic epilepsy may occur in the course of 
many and diverse affection s of the brain, as, for example, in certain in- 
flammations, degenerations, intoxications and also in association with new 
growths. Such fits have been placed in a category of symptomatic epilepsy, 
the relation of which to the idiopathic variety never admitted of clear formula- 
tion. 

These facts have led some writers to maintain that epilepsy is no more 
than a symptom, one expression of many and diverse nenro-pathological 
processes, and because of this manifold causation they prefer to speak of 
“ the epilepsies.” Against this view it may be urged that not one of these 
pathological processes is necessarily productive of fits and may occur with- 
out their development. Such processes cannot therefore be wholly or even 
primarily responsible for the fits that may, upon occasion, accompany them. 
Consideration of the known facts of idiopathic epilepsy, on the one hand, 
and of symptomatic epilepsy on the other, makes it probable that the fat is 
a manif estation of abnormal function which under appropriate conditions 
may be shown by any brain, bat the tendency towards its recurrence without 
obvious cause, which we call “ idiopathic epilepsy,” owes its production to 
some abnormality of structure or function in the brain, not at present under- 

St °°On the other hand, the many pathological processes that | may give nse 
to fits— as incidental but not essential phenomena— are to be regarded as 
capable of &t prediction in peon. more table ttan 

others to manifest the epileptic disturbance. , ii 

Yet even if there be but a single essential factor common to all fits, 

54 
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still remains practically useful, if not necessary, to speak of an idiopathic 
and a symptomatic epilepsy. For purposes of diagnosis, prognosis and 
treatment the distinction is clearly important. We must separate the two, 
for example, when we proceed to generalise as to the heritable qualities of 
epilepsy, and the treatment of a case of uraemia with fits is clearly widely 
different from that of a case of idiopathic epilepsy. This distinction still 
allows us to suppose that in idiopathic epilepsy the “ fit threshold ” of the 
brain, as Lennox expresses it, is so low that the ordinary activities of life 
and very minor fluctuations in bodily health are sufficient to fire off a fit ; 
while in what we call symptomatic epilepsy, the threshold is higher and is 
only crossed when some gross additional disturbance of the brain — of wholly 
independent origin — is superadded. 

The general point of view thus summarised finds a considerable measure 
of support in the recent researches of Lennox, Gibbs and others upon this 
subject. They have employed an instrument known as the electro-encephalo- 
graph which promises to do for the brain what the string galvanometer of 
Einthoven has done for the heart. It was originally observed by Berger (1929) 
that regular oscillations of potentials of a rhythm of 10 per second could be 
detected if electrodes applied to the scalp were led off to a recording instru- 
ment. This work has since been confirmed and very considerably amplified 
by Adrian in this country and many other observers. It is known that these 
oscillations, or, as they are called, brain potentials, are due to the electrical 
activity of cortical nerve cells. The various rhythms, and their Bources in 
the cortex, that come within the normal range of variations in the healthy 
subject have been studied, and it has subsequently been found that in the 
epileptic subject these rhythms undergo characteristic variations during the 
course of the fit. These observations may be summarised as follows (Lennox) : 
Every fit is accompanied by a disturbance of the normal electrical activity of 
the brain. The three main types of fit have distinct forms of altered rhythm, 
the distinguishing feature being the frequency of the waves. In the major 
lit the waves are abnormally fast ; in the minor fit they are alternately fast 
and slow ; while in the so-called psychical fit the waves are slow. The pattern 
for each patient is apt to show individual peculiarities which repeat themselves 
in successive fits. 

The electro-encephalograph also records fits which are clinically invisible 
(“ subclinical ”) and abnormal variations of rhythms may be found in many 
epileptic subjects during the intervals between fits. These electrical changes 
are found alike in “ idiopathic ” and in “ symptomatic ” fits, but in “ idio- 
pathic ” epilepsy they are more constantly present, more widely diffused 
over the cortex and more readily modified by such activities as over- 
ventilation. 

Lennox suggests that epilepsy may, therefore, be regarded as expressing 
a defect in the rhythm-regulating mechanisms in the brain, or in other words 
as a “ paroxysmal cerebral dysrhythmia.” He also suggests that the cause 
of epilepsy is never single ; that there is a fundamental cause, namely, an 
inherent instability of the brain, and a secondary or contributing cause. Of 
the latter there are probably very many, and it is the combination of the two 
that evokes the fit. It should be borne in mind, however, that we can say no 
more with certainty than that these variations in cortical electrical rhythm 
accompany the fit, and that many subjects of “ idiopathic ” epilepsy show 
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abnormal electrical activity of the cortex between fits. We should not in the 
present state of knowledge say that the changes in cortical rhythm cause the 
fit, and the elucidation of the factor or factors productive of the electrical 
disturbance remains for the future. 

This brings us to a consideration of the many factors that in the past have 
been held responsible for the production of fits in “ idiopathic ” epilepsy. 
These do not demand or deserve any detailed discussion, for they are pre- 
dominantly speculative and have always lacked confirmation, either patho- 
logical or biochemical. Disturbances of metabolism, of endocrine function, of 
acid-base equilibrium, and of water balance have all been invoked. Yet 
research has failed to find any constant or characteristic disorder of protein, 
fat or carbohydrate metabolism, or of endocrine function of any kind, nor 
have studies of the blood in respect of its cellular or chemical composition 
been other than negative. The uncertain influence of metabolic and endocrine 
disorders, when these are manifestly present, in the production of fits tends 
to strengthen the growing view that none of these factors play any but a 
secondary and contributory role in the malady. There are, on the other hand, 
certain well-known clinical features of epilepsy that have in the past been 
deemed to point to the importance of some metabolic variations in exciting 
fits ; thus, the increased incidence of fits in women near the time of the 
katamenia, and their common cessation during pregnancy have been noted 
in this connection. 

The features of the fit suggest that the functions of the affected regions 
of the brain may be disordered in several ways, and nearly all fits have positive 
and negative clinical elements. The actual convulsive movements of the 
generalised or of the Jacksonian fit point from their form and other characters 
to uncontrolled discharge of cortical cells, while the loss of consciousness, 
which is probably the most constant feature of epileptic attacks of all kinds, 
indicates an abolition of function. Some symptoms, especially the “ auto- 
matism ” that is sometimes seen, suggest a release of certain functions from a 
physiologically higher control. 

Morbid Anatomy . — As has been pointed out by Kinnier Wilson, the epileptic 
fit has no histopathology. Furthermore, no constant changes have yet been 
demonstrated in the brain of cases of idiopathic epilepsy, though in the brains 
of chronic epileptics various minor changes have been noted. Much of the 
material from which information on this point has been gathered is useless, 
since the subjects have been aments or dements, and the relation of the 
changes found to the occurrence of fits during life is uncertain. Among the 
changes thus found are smallness of the brain, meningeal thickening, con- 
volutional atrophy and fibrosis of the Pacchionian bodies. But none of these 
is invariably present, and it should be emphasised that there are no certainly 
essential macroscopic changes in the epileptic brain. Histological examination 
has proved equally inconclusive. Sclerosis of the cornu Ammonis, consisting 
of degenerative changes in nerve cells and gliosis, have long since been reported, 
but of their significance nothing can be said. Examination of the endocrine 
organs has also given no significant results. 

Heredity.— In the past great stress has been laid upon the alleged heritable 
qualities of idiopathic epilepsy, and they have been made the basis of sweeping 
prohibitions in the matter of the marriage and parenthood of epileptic subjects. 
Nevertheless, it seems that direct transmission of epilepsy from parent to 
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child is not nsoal as judged by the histories of the many non-institutional 
epileptics who present themselves at the out-patient clinics of such an institu- 
tion as the National Hospital. Recently Cobb has expressed the view that on 
so-called eugenic grounds as high a proportion as 90 per cent, of epileptics can- 
not reasonably be advised against marriage. Statistical reviews by others (e.g. 
Muskens, Marchand) seem to confirm this view. Marehand maintains that 
after the exclusion of all those cases of epilepsy in which gross external factors, 
such as syphilis, injury, etc., can be excluded there is nothing that can be called 
a familial epilepsy capable of direct transmission without the intervention of 
adventitious factors. In congenital affections resulting from developmental 
defects of the ectodermal layer, epilepsy when it is seen is no more than the 
symptom of a cerebral lesion. In support of these views he has been able to 
marshal a great weight of evidence. On the other hand, recent eleotro- 
graphic observations of Lennox suggest that in the parents (one or both) of 
epileptic subjects abnormally wide fluctuations in the rhythm of the brain 
potentials are unduly frequent, and it may be that while epilepsy as such is 
not inherited, some instability of cortical cell function may be inherited, 
which in combination with other factors (when one or more of these chance to 
be present) leads to the appearance of epilepsy. This is approximately what 
Marchand maintains in more general terms. 

Age of Onset . — In the vast majority of cases of “ idiopathic ” epilepsy the 
tendency to fits first shows itself in childhood or adolescence. Cases of 
epilepsy starting after the age of 25 should always be regarded as probably 
symptomatic in nature, although a steadily diminishing number of cases of 
“ idiopathic ” epilepsy first manifest the disorder in their fourth or fifth 
decade. Often children starting to have fits in adolescence have had con- 
vulsions in infancy. 

Exciting Causes of the Fit . — In the majority of cases of idiopathic epilepsy 
no cause whatever can be found for the occurrence of the first fit. It may 
follow unpleasant emotional excitement, alcoholic excess, prolonged lack of 
sleep or severe privation, or may occur completely unheralded while the 
subject is in his normal health and environment. Acute intoxications with 
absinthe, lead, alcohol and many other poisons may evoke epileptic fits, as 
may also the poisons occurring in the specific fevers in childhood, in uraemia, 
cholacmia, hyperpiesia and puerperal eclampsia. And although in these 
intoxications the epileptic phenomena do not usually recur after the cause 
has disappeared, yet there is not one of the above-mentioned conditions 
which has not precipitated the first attack of what proved to be persistently 
recurring epilepsy. Injury to the brain of any nature whatever, whether 
from violence from without ot from disease within, may cause epilepsy. 
Cerebral tumours, agenesia, encephalitis, meningitis, cerebral syphilis and 
vascular lesions give a higher percentage, which in children has been placed 
as high as 30 per cent. Another form of symptomatic epilepsy that should 
be borne in mind when a previously normal person who has lived abroad, 
particularly in the tropics, develops epilepsy is that due to cysticercosis. 
The cysticercus or bladderworm stage of T. Solium normally develops in the 
pig, and infestation of man by the adult tapeworm is due to eating pork 
thus infested. Man may also accidentally eat tapeworm eggs and serve as 
the intermediate host, the embryos showing a tendency to invade the brain. 
MacArthur, who has drawn attention to this factor in the development of 
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vigorous action, to arrest attacks which threaten or have even begun 

n TO n™ imeS a chan § e “ ? e g eneraI condition of the patient ma°y make him 
0t ma 7 a cq»amt those around him, that an attack is pending, and 
such signs of altered health may herald an attack for from a couple of hours 
to a week. Headache, irritability, restlessness, euphoria, depression, lethargy 
somnolence, unusual appetite and a peculiar vacant look may all be met 
with m this connection. 

infrequently the attack is preceded by paroxysmal manifestations 
which are in reality minute attacks, such as partial lapses in consciousness, 
a sense of strangeness, “ dreamy state,” jactitations of any of the muscles 
exactly resembling those seen in uraemia, slight auras, giddiness, sneezing and 
yawning. 

Description of the Attacks. — The varieties of the epileptic attack are 
legion, and several types may occur in the Bame Bubject— indeed, it is unusual 
for fits to be always of the Bame type in one subject. They tend to vary 
both in degree and nature. They are usually divided into “ major ” attacks, 
in which spasm is conspicuous, and the less spectacular “ minor " attacks, 
in which spasm is not a prominent feature. This distinction is purely arti- 
ficial, for most patients have attacks of both varieties, and the two merge 
by insensible gradations the one into the other. 

The following description will serve to illustrate the more definite mani- 
festation of epileptic attacks : 

general convulsive fits (haut or grand mal ). — There is some reason for 
believing that evexy major attack has a local commencement in some region 
of the brain, and that it is in reality a local fit which rapidly becomes general. 
When such an attack commences with a local aura there is proof positive of 
local commencement. When it commences with conjugate deviation of head 
and eves to one side, this is a certain indication that the disturbance com- 
mences in the opposite hemisphere. Wien the spread of the disturbance is 
so rapid as to cause instant loss of consciousness there is no memory 
the initial event of the attack. The seizure may begin w** any °f the iowl 
manifestations described later, the epigastric 

epasm commences witi conjogate demotion of Ml era .to ^ 
the corneas insensitive. The march of the tome spasm ^ua^ 
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usually backwards, but the conjugate deviation of head and eyes may bring 
his face to the ground first. The respiratory muscles and larynx, going into 
spasm, produce the epileptic “ cry,” and the. respiratory movements being 
no longer possible the face darkens with the asphyxia, and the sphincters 
may relax, with the evacuation of bowel or bladder. The protrusor spasm 
of the tongue and the closing spasm of the jaw may cause the tongue to be 
bitten. After the tonic spasm has lasted some seconds and perhaps has 
produced such a degree of asphyxia as seems hardly compatible with sur- 
vival, it begins to break into a series of sudden shock-Hke, jerky movements — 
the clonic spasm — which continue for some seconds, becoming less regular 
and occurring at longer intervals until, with a final jerk, the muscles become 
perfectly limp. Meanwhile the relaxation of the respiratory and laryngeal 
spasm has allowed the respiratory movements to return and to churn up 
the saliva, often bloodstained, which escapes at the nose and mouth in the 
form of froth. At the end of the attack there is complete and unrousable 
loss of consciousness, the pupils are dilated and insensitive to light, the 
corneal reflexes absent, the knee-jerks absent, and the plantar reflexes 
extensor in type. In a short time the knee-jerks return, the plantar reflexes 
return to the normal, and consciousness returns. Usually the patient is 
dazed, feels ill, has marked headache, and if left to himself soon sleeps heavily 
for some hours. It must be noted that the general convulsive attack almost 
always leaves the patient face downwards, so that he has been known to 
drown in a puddle an inch deep and has been asphyxiated by his own pillow. 
The latter event is by far the commonest way the epileptic meets his death 
from accident in a fit. 

The epileptic cry . — There are two quite different sounds that may 
occur at the commencement of an epileptic attack. The one is a natural, 
conscious cry of terror at the advent, as in the patient who alternated 
piercing screams with “ It is coming ! It is coming 1 ” before the convul- 
sion commenced. It is curious how rarely any memory of such cries or 
utterances remains with the patient. The other is the epileptic cry proper — 
a weird, unearthly, hollow sound, produced by inspiratory spasm drawing 
air over the nearly closed vocal cords. This cry occurs in a minority even 
of severe cases, for the obvious reason that it is determined by a particular 
march of the spasm. If the inspiratory spasm occur before the larynx has 
gone into Bpasm or after it is in spasm, there can be no laryngeal noise, but 
only the commonly witnessed pharyngeal and buccal grunting and gurgling. 
The spasm must be so timed that the inspiratory spasm must occur as the 
larynx is closing, and this only obtains in a minority of the cases. 

Tongue-biting . — Some patients always bite the tongue, others never, and 
some now and again. The tongue is always bitten at the side and some 
way from the tip, because it is deviated to one side in the spasm and its 
thicker part brought between the molar teeth. The same side is usually 
bitten. The tongue cannot be bitten unless protrusor spasm occur either 
before the jaw has gone into tonic spasm or after it has broken into clonic 
spasm. If any other march of spasm occur, the tongue escapes. It is 
remarkable how little scarring occurs even from severe and repeated tongue- 
biting unless a piece is bitten clean out. 

Incontinence . — Though common, incontinence is by no means invariable 
even in severe attacks. More often it is the urine alone that is evacuated, 
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Duration of epileptic attach .— Two minutes may be given as an 
outside time-lnmt for the duration of an individual attack, from its com- 
mencement to the end of the active phenomena, and in convulsive attacks 
to the end of the spasm. Usually the time is much shorter than this, and 
often is a few seconds only. Sometimes attacks are described as of much 
longer duration. When analysed, such attacks will be found to be a series 
of attacks with very short intervals, or slight attacks with post-epileptic 
functional spasm, or hysterical attacks. 

Other varieties of convulsive disorder are commonly encountered either 
as heralds of a grand mal attack or as the sole expression of the epileptic 
disturbance. 

SIMPLE jactitation. — Simple twitching of individual muscles or groups 
of muscles, occurring, now in one part of the body, now in another, are seen 
in the majority of epileptics at some time or other. They are conspicuous in 
the convulsions of childhood, where they often constitute the chief clinical 
feature. They are well known as the “ carphology,” or “subsultus ten- 
dinium ” of uraemic and eclamptic attacks, and in the “ typhoid state.” 
They may be not infrequently noticed in the epileptic person when he is 
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qnently occurs when no attack follows. It haB been called “epileptic 
myoclonus,” 

LOCAL FITS.-— First studied by Hughlings Jackson, these events bear 
the name of " Jacksonian epilepsy,” and this term has unfortunately become 
coupled with common errors that were no part of Jackson s teaching. These 
are (1) that some local disease invariably underlies the JackBoman fit, and 
(2) that the Jacksonian fit necessarily consists of local motor convulsion. 
Actually, in many cases naked-eye and microscopic examination may tail 
to reveal any local lesion, and none such may be present. Mao, the , Jaok- 
sonian fit may consist of phenomena involving any possible cortical function. 
It mav be added that local disease of the bram quite commonly evokes 
generalised fits indistinguishable from those of idiopathic epUepsy, and 
conversely that the latter form of epilepsy may express itself m the form 
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involve a whole limb, one-half of the body, or the entire musculatnre. In 
fits involving the musculature of the right half of the face and tongue, speech 
is usually lost during the attack and returns shortly after its cessation. 
Spasm never affects the muscles of one eyeball alone, but the spasm is in 
terms of conjugate deviation of both eyeballs in one direction. The Bame 
rule applies when the neck is affected, for the head is then either rotated 
to one side or extended or flexed on the chest. With the other bilaterally 
associated muscles it is different, for the tongue is affected on one side only, 
as is also the face. The onset is with tonic spasm, which after a little while 
gives place to broken or clonic spasm, becoming more and more intermittent 
and finally ceasing. In some cases, but by no means in all, the convulsion 
leaves varying degrees of weakness in the affected muscles — Todd’s paralysis 
or post-epileptic paralysis — with transient signs of loss of function of the 
pyramidal system, such as loss of trunk reflexes, increase of jerks, and 
extensor plantar reflexes. 

Epileptic spasm usually puts the hand in the position of extension at 
the interphalangeal joints, and flexion at the metacarpo-phalangeal joints, 
with flexion at wrist and elbow, and adduction at the shoulder. The feet 
are dropped and intumed, with extension at the knee and hip. Usually the 
trunk is in opisthotonos. 

The sequence of tonic spasm at first, followed by clonic spasm, though 
usual in epilepsy, is not invariable. Purely tonic fits may occur with no 
clonic spasm, the tonic spasm remitting suddenly. Such fits are usually of 
slight severity and duration. On the other hand, the spasm may be clonic 
only. The simple jactitation already described may be taken as a simple 
clonic fit. Local fits, especially of the face and of the hand, may be purely 
clonic. 

Loss of consciousness in local Jits . — This seems to depend upon the 
extent of the cortex involved. With narrowly confined fits there may be no 
impairment at all, as in local convulsion of the face or hand, or as in a patient 
who vividly described a slow visual fit as it was occurring. When the fit 
spreads, consciousness is usually impaired, and when lost, it is lost late in 
the fit. For example, it is usual for a convulsion which spreads to one-half 
of the body to cause Borne impairment, and if it involves both sideB generally 
consciousness is always lost. 

local paralytic fits ( simple paralysis ). — This is the rarest of all forms of 
the epileptic attack. It consists in a sudden inability, relative or complete, to 
use a limb or one side of the body or the whole voluntary musculature, with 
no preceding convulsion. There are the usual signs of cerebral paralysis — at 
first flaccidity with a tendency for the jerks to fail ; a few moments later 
increased jerks, with absent trunk reflexes and extensor plantar reflexes, all 
of which signs soon disappear. The attack may occur as an isolated pheno- 
menon. More often a slight “ minor ” attack or a local sensory attack accom- 
panies the onset of the paralysis. Sometimes such an attack may result from 
local disease of the brain. Such episodes when involving the right face or right 
side of the body may occasion aphasia, or the aphasia may occur alone as 
the attack of simple paralysis. Such attacks of simple paralysis without 
convulsion arc well known in urajmia, hyperpiesia, and general paralysis of 
the insane. 

sensory epileptic DISTURBANCES. — Numerous sudden sensory disturb- 
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Visual Fits.—These may take the form of negative phenomena, such ns 
dimness of vision, complete darkness or hcmianopia, or of positive effects, 
such as flashes of light, scintillating stars or balls of fire, or of both together 
in the form of blindness with flashes of light. In the last case they may 
closely resemble the visual phenomena of migraine, and are not infrequently 
caused by a local lesion of the occipital region. Complex visual hallucinations 
may occur. 

Auditory fits. — The hallucinations of sound may be of any nature — 
hissing, booming and elaborate musical sensations, as of bells, being common. 
There is usually a sense of coincident deafness or “ far away ” hearing, which 
passes off with or soon after the sound. 

Olfactory and gustatory fits. — These hallucinations are always de- 
scribed as of “ flavour,” usually unpleasant. Very often, movements of 
the lips, tongue and jaw, or swallowing movements are present, and the 
dreamy state referred to below may bo associated, From the location of 
the functions of smell and taste in the cortex of the uncinate gyri, and from 
the common occurrence of fits of this character in lesions of these convolu- 
tions, this type of fit is often referred to as the “ uncinate fit.” 

Sensory fits.— These hallucinations may have their seat of commence- 
ment in any part of the body. They may remain local, but more commonly 
they spread from the point of origin in terms of the local representations of 
the body in the cerebral cortex, and usually from the periphery towards the 
trunk and head, but a sensory fit may spread to the extreme periphery first. 
For example, commencing in the fingers, it may spread up the arm to the 
head, or on reaching the shoulder it may invade trunk and leg before ascend- 
ing to the head. It may be bilateral, and may be confined to the anterior or 
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Disturbances in the realm of the vestibular nerve are common indications 
of epilepsy. Sudden giddiness may be the sole indication of epilepsy, and 
is a common initial event in major attacks. It may be indicative of the 
sudden fall of blood pressure, or the feeling of rotation may be consequent 
upon early spasm causing conjugate deviation of the eyes. 

psychic fits. — These may take the form of peculiar mental states, of 
instantaneous onset, remembered afterwards sometimes in exquisite detail, 
sometimes only in vague character. Emotional conditions of fear or horror, 
which may cause the patient to attempt with violence to escape from his 
surroundings — “ cursive ” epilepsy — may occur. Or, the attacks may take 
the form of a sudden feeling of misery, or an intense sense of personal wrong- 
doing, a sense of intense familiarity in surroundings which are unfamiliar, a 
sudden sense of strangeness, as in a patient whose fit was “ suddenly seeming 
to be somewhere else,” a sense of euphoria or of intense mental energy, a 
dreamy state, often associated with smacking of the lips and champing or 
swallowing movements, which often has a pleasurable emotional tone. 
Again, the psychic fit may take the form of a highly complex and detailed 
hallucination. 

minor epilepsy (petit vial). — The disturbances to which this term is given 
show considerable variation in degree, but share in common the fact that there 
is a sudden impairment or loss of consciousness. 

Simple loss of consciousness. — In this, the commonest of all minor 
phenomena, there is a simple break in the continuity of consciousness. The 
train of thought and action is suddenly arrested for a few seconds, and there 
is a sudden stillness of posture and facial expression which attracts the 
attention of a witness. The face may show sudden pallor, a vacant expres- 
sion, and curious fixity of the eyes, with large pupils. The patient does not 
fall, or move, or drop anything that he is holding. In a few seconds the attack 
is over, leaving the patient unable to describe what has happened, perhaps 
a little confused for some seconds, sometimes emotional and even hysterical. 
More often he continues what he was about as if nothing had happened. 
Such attacks sometimes occur very frequently, even hundreds in a day. 

Simple loss of consciousness with falling. — The patient suddenly falls, 
without warning, in the extended position, and almost always prone, so that 
his head reaches the ground first, and his forehead receives the bruise. He 
regains consciousness immediately, and picks himself up as if nothing had 
happened. It is not uncommon to see the forehead one region of scars, as 
the result of repeated falls ; to prevent these a pneumatic protector should 
be worn. This form gave rise among the ancients to the name “ falling 
sickness,” or “ morbus caducens.” In another form of this type the head, 
or the head and trunk, alone are affected. The patient does not fall, but 
simply drops the head forward. 

Simple loss of consciousness with slight spasm. — This forms a grada- 
tion from the above types to the definitely convulsive seizures. The spasm 
is seen as conjugate deviation of the eyes, and perhaps of the head also, or 
it takes the form of laryngeal and respiratory action, giving rise to a groaning 
noise, or may involve any part of the musculature. 

Condition after Attacks. — The epileptic fit may leave no after- 
effects whatever, even though it be severe, but this is unusual. On the 
other hand, even the slightest attacks may cause conspicuous sequels. 
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afterwards retained. One patient always prepared for bed after her minor 

attacks and on one occasion proceeded to undress in the stalls of a theatre, 
i he acts performed during post-epileptic automatism may have no relation to 
the me and mentality of tne patient. He may do spiteful and criminal acts 
to those he dislikes. This fact has an important bearing as regards the 
criminal responsibility of the epileptic. These post-epileptic conditions 
occur commonly after minor attacks, but they may also occur after major 
fits ; they seldom occur when convulsion has been severe. 

Vomiting may occur after any type of epileptic fit, but it is most often 
met with after a convulsive attack. As it occurs during the period of un- 
consciousness, there is some danger of the vomited material being drawn 
into the larynx. Though Gowers mentions a case in which this event proved 
fatal, accidents of this nature are exceedingly rare. 

Mental Deterioration and Aberration in Epilepsy.-— Many epileptics, 
especially those who have frequent attacks, show signs of mental deteriora- 
tion, whioh is often progressive, and which may become severe and end in 
chronic insanity ; while others show no such mental troubles, and some of 
these fulfil a long life with the highest standard of capacity. 

There seems to be no correlation between the type of epilepsy and mental 
degeneration, though the latter is widely held to be more frequent and 
more severe when many minor attacks occur. 

The tendency to mental failure is greatest in the cases which commenco 
in childhood, and lessens as age increases, but in the epilepsy commencing 
in the degenerative period of later life, the incidence agam increases, in 
its slighter form there is merely defect of memory, of attention and power 
of acquisition. In more severe degree there is greater imperfection of intel- 
lectual power, weakened capacity for attention, and often defective moral 
control P Mischievous restlessness and irritability may develop into vicious 
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A knowledge of the periodicity when present is of great value in the successful 
treatment of epilepsy. “ Rare ” fits, which occur at very long intervals, arc 
apt to present the most severe convulsion ever witnessed. 


Special Varieties of Epilepsy 

Epilepsy from Local Disease of the Brain. — Almost any lesion of 
the cerebral hemispheres may produce symptomatic epilepsy. But not more 
than 5 per cent, of all such lesions do this. The convulsions which may occur 
in cerebral thrombosis, encephalitis and meningitis are examples of epilepsy 
incident with the onset of an acute lesion. Lesions of the brain in childhood 
seem to be more commonly associated with epilepsy than when occurring in 
adult life. Agenetic states of the brain of prenatal origin (cerebral diplegias) 
are associated with epilepsy in 30 per cent, of the cases, and infantile hemi- 
plegia is followed by epilepsy in about the Bame proportion. In adults the 
commonest causes of symptomatic epilepsy are supra-tentorial tumours and 
cerebral syphilis. Increased intracranial pressure by itself, as, for example, 
in subtentorial tumours, seldom, if ever, produce fits unless there is associated 
involvement of the hemispheres as occurs in meningitis, Bubarachnoid haemor- 
rhage or hemisphere tumours. Cerebral abscess situated in the hemispheres 
not uncommonly produces fitB. 

The fits caused by local lesions may be in every respect identical with 
and indistinguishable from the usual type of epileptic manifestation, from 
the slightest momentary minor fit, all through the local sensory and motor 
fits, to the severe general convulsion of instantaneous onset and immediate 
loss of consciousness. There are the same auras and the Bame sequck. It 
may perhaps be said with relative truth that the splanchnic auras (epigastric, 
cardiac, etc.) are uncommon, and that there is a greater tendency for con- 
sciousness to be lost late. 

The minor attack is the least common fit occurring as the result of a local 
lesion ; the general convulsion by far the most common ; while the local fit 
holds an intermediate position, and its nature is often indicative of the 
position of the lesion. 

traumatic epilepsy'. — Special reference may be made to one of the 
examples of epilepsy caused by organic cerebral change, namely trauma, on 
account of the increasing incidence of head injury both in civilian life and as 
a result of war. It is generally accepted that the underlying pathological 
change in traumatic epilepsy is the development of a cortical cicatrix although 
the occurrence or otherwise of epilepsy following such scar formation will be 
largely determined by the degree of stability of the particular brain affected. 

The incidence of traumatic epilepsy is variously estimated by different 
writers, but it is agreed that the incidence is much higher in penetrating 
than in closed injuries of the brain. In the case of closed injuries of all severity 
the estimates range from 4 per cent, to 8 per cent., the liability increasing 
with the severity of the injury as judged by the duration of unconsciousness. 
In penetrating wounds of the brain estimates vary from 10 per cent, to 25 per 
cent., and Symonds suggests that 15 per cent, represents the approximate 
incidence. The development of epilepsy characteristically follows a con-, 
siderable latent interval which varies from a few months to many years 
and averages 2 to 3 years. 
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cardiac Epilepsy.— This is a convenient term for the epilepsy which 
occurs in Adams-Sfcokes disease, and in paroxysmal tachycardia, and for the 
fats Which may occur in congenital heart disease and in some forms of cyanosis. 
They are probably related to sudden cerebral anoxia. 

vaso-vagal attacks.— Under this misleading title, Gowers described a 
recurrent paroxysmal symptom-complex with some or all the following 
components : a sensation of fullness in the epigastrium ; prsecordial pain or 
discomfort ; difficulty in breathing ; a sense of impending death ; a Blowness 
of mental operations but without disturbance of consciousness ; a sense of 
physical fatigue ; and coldness of face and extremities. These symptoms 
wax and then wane gradually, and may be present for as long as 4 hours from 
onset to disappearance. 

Gowers stated that he used the term “ vaso-vagal ” as a purely descriptive 
one, but without implying any theory of causation. Unfortunately, those 
who have adopted his terminology have overlooked its lack of foundation. 
Further, the various descriptions of these attacks to be found in the literature 
are based almost wholly upon hearsay, the attacks themselves being rarely 
observed, and do not provide any evidence of vaso-vagal involvement. Thus, 
the pulse is said to be accelerated, Hot decreased or irregular, while the facial 
pallor and coldness might equally be the result of local vaso-constricfcion or 
Of splanchnic dilatation. A further vagueness has been lent to the conception 
by the different senses in which it has been employed. Thus, Collier has used 
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confined to the part of the body in which they originate but which persis 
with little or no intermission for hours or days at a stretch. 

T his form of epileptic discharge is most often seen in the face and is 
probably always associated with local organic disease of the corresponding 
area of the cerebral cortex. 

status epilepticus. — In this condition severe convulsion succeeds severe 
convulsion at short intervals without any return of consciousness during these 
intervals. It is as if convulsion recurred so soon as the body recovered suffi- 
ciently from the exhaustion produced by the last convulsion. Meanwhile the 
temperature rises, and may reach a hyperpyrexia. The difficulty in feeding 
and providing fluids, the severe muscular exertion and the pyrexia add their 
dangers to those of exhaustion, and the patient is very apt to succumb — 
usually to a terminal broncho-pneumonia. Status epilepticus must not be 
confused with frequently recurring fits in which there is some return to 
consciousness during the intervals, though it frequently develops from such a 
condition ; for the latter is not accompanied by a rising temperature, the fits 
are more readily subdued, and are not of nearly so severe a prognostic import. 
If the convulsions of status epilepticus cannot be stopped by treatment, the 
patient usually dies from sudden collapse, or, the fits ceasing, he remains 
delirious for a while, with rapid heart and high temperature, and dies of 
broncho-pneumonia. Status epilepticus may be met with in acute lesions 
of the brain and in chronic lesions such as general paralysis of the insane. 
It may occur in acute poisoning with lead, bismuth and absinthe. It may 
develop suddenly in any type of epilepsy whatsoever, sometimes without 
apparent cause, sometimes as the result of over-exertion and excitement, 
sometimes when medicines which have been regularly administered and which 
have kept the fits in check are suddenly cut off. 

Diagnosis. — The recognition of epilepsy requires a working acquaintance 
with the nature of its many manifestations and especially of the slight forms, 
little exteriorised, which may be easily overlooked or misinterpreted. The 
sudden unexpected onset, without cause, the transiency, the recurrence, and 
the circumstances of the moment, are useful aids. 

Syncopal attacks (rapid lowering of blood pressure) can often be dis- 
tinguished from epilepsy by their slow onset, the gradually increasing pallor or 
greyness, the distancing of sound, the nausea and flatulence, the presence^of 
an obvious cause, their duration and the absence of any convulsive element. 

The hysterical attack has to be distinguished from the convulsion of 
epilepsy. Hysterical convulsion has not the manner nor the march of epileptic 
spasm. It never begins with conjugate deviation of head and eyes to one 
side, there is not the orderly spread of convulsion, and there is never but 
a poor imitation of the sequence of tonic followed by clonic spasms. The 
movements in the hysterical fit are purposive, spectacular, violent, and 
are liable to be increased by restraint and are rapidly abolished by com- 
plete inattention. The hysterical fit never occurs except in the presence 
of an audience, for it would then be purposeless, and it never occurs during 
sleep, the tongue is never bitten, though other parts of the body and other 
people may be. There is no transient abolition of the tendon jerks, nor 
transient appearance of the Babinski plantar response. The sphincters 
are never relaxed. Intense converging spasm of the eyes is a common 
feature of the hysterical attack, but this sign is not met with in epilepsy. 
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unng sleep, or any attack in which the patient has fallen in circumstances 
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TS W ^ en ? atlent cannot attract the attention of others, establishes 
the diagnosis of epilepsy The best plan is to regard all fits as possibly 
epileptic, and every fit of doubtful type as probably epileptic, until time and 
circumstance bring definite conviction. 

Migraine may sometimes closely simulate epilepsy when sudden paralysis 
or sensory auras, or visual hallucinations occur without headache But 
while the sensory phenomena of migraine may last for 5 to 30 minutes, those 
of epilepsy have a duration of seconds only. 

Careful search must be made in every case for all the bodily conditions with 
which symptomatic epilepsy may be associated. Papillcedema, headache and 
vomiting may reveal increased intracranial pressure from some lesion of the 
brain ; while local paralysis, sensory loss, visual or other defect may indicate a 
local lesion of tbe brain, past or present, and this may also be suggested by the 
nature of a local fit. The presence of rickets, infantilism, undue adiposity, 
etc., may indicate the presence of some definite metabolic or endocrine 
disorder. Benal function and the condition of the blood pressure should 
always be examined, for even in early infancy fits may be urmmic and in the 
recurring convulsive attacks associated with small white kidney, and with 
cystic renal disease and arterial hypertension the causal disease is frequently 
unrecognised. Where syphilis is likely, the reactions in the blood and cerebro- 
spinal fluid should be examined. Lastly, any evidence of chronic intoxication 
by metals, alcohol, absinthe, etc., should be sought for. 

Cvsticercosis epilepsy should be thought of when the patient has lived 
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of the shoulder, thighs and calves, or within the skull. 

Prognosis. — The outlook in epilepsy is so variable that it is dimcmt to 
indicate any but the broadest principles in prognosis. Nor can a definite 
forecast be made in any case until the result of treatment has been watched 
for Borne time ; for cases apparently favourable may prove rebellion, and 
those apparently most unfavourable may turn out brilliant successes.. Speak 
inff generally a cheerful outlook is Justified in all cases except those in which 
there is progressive mental deterioration, and in these the outlook is hopeless m 
l2nSe rapidity of the mental change. Naturally, m those cases 
which are associated™* serious bodily disease su eh i as ibzam 
disease and hypertension, the prognosis involves that of the excitm 0 

dlt The danger to life from the epfleptic aigck toe^«*er directly or m- 
directly, is not from toSbg over and smothering 

witbtibewetted^Mow b^cboking from the aspiration of vomited material. 
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Injury, burning and drowning may cause death, yet the number of epileptics 
who meet their death in this way is so infinitely 6mall as almost to remove 
the danger of accident from practical perspective. In the rare status 
epilepticus, however, the danger to life may be very great. Spontaneous 
cessation of the attacks occur in a proportion of cases. The convulsive 
attacks of infancy, which continue for some years after all cause to which 
they can be attributed has passed away, often cease for ever at the age of 
4 to 6 yeara. Again, after 20 years of age spontaneous cessation is met with. 
The onset of idiopathic epilepsy for the first time in middle or late life is a 
much more frequent event than writers upon this subject, with the exception 
of Gowers, have been willing to admit. 

The probability of cure, arrest or amelioration by treatment may be 
entertained in all cases where no mental deterioration exists and where no 
insuperable bodily disease determines the epilepsy, in proportion as the 
only method of cure — the securing arrest of the attacks for a considerable 
time by drug treatment — can be adequately administered over a long period. 
It is greater when periodicity in the occurrence of fits allows these to be 
anticipated by drug administration. It is much greater when the following 
out of education, or the continuance of regular employment, allows of a 
fully occupied and satisfying life, and much lesB when education is stopped, 
pleasures and sports forbidden, and the patient condemned to social in- 
feriority and ostracism, and to a gloomy, narrow life of frustration because 
he has a few fits. It is perhaps smallest when severe attacks occur daily or 
at short intervals and when both major and minor attacks occur in the 
same subject. 

Treatment . — General treatment . — The general principles for the main- 
tenance of health if good, or for its improvement if poor, should be adopted. 
"Whenever possible, no change whatever should be made from the regime of 
life of a normal person. In childhood, education, discipline and pleasures 
and school life should be continued upon strictly normal lines, and the adult 
should continue w r ith work and occupation. The life of the epileptio should 
be. as regular as possible and excitement, physical and emotional strains, 
changes in occupation and diet should be reduced to a minimum. Continuity 
of treatment is of great importance and any course adopted should be given 
a thorough trial before being modified. Frequent changes of doctor should 
be avoided. No advantage has accrued from the adoption of special diets, 
such as the prohibition of meat, the exclusion of salt or the use of purin-free 
foods. The production of a low grade of acidosis by a ketogenic diet is 
occasionally of value in the epilepsy of children. Alcohol seems to be an 
excitant of the epileptic attack and should be forbidden. 

The forbidding of such pastimes as may be fraught with danger should 
a fit occur, such as swimming, boating, cycling and car driving, may be 
necessary. 

Marriage and pregnancy . — The subject of epilepsy sometimes seeks — but 
rarely heeds — advice as to the expediency of marriage, both in its effects 
upon himself (or herself) and in respect of any heritable qualities it may 
possess. Marriage has no necessary effect upon the course of epilepsy, and, 
as we have seen, direct transmission of the disease is not usual. Therefore the 
sweeping medical prohibitions once so frequent in these circumstances are 
not in fact warranted by such knowledge as we possess. Every case must 
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Institutional treatmenl.—ln cases where there is low mentality, much 
mental degeneration or insanity, and cases with frequent fits, where no 
adequate care and occupation can be provided at home, there is every advan- 
tage in a colony, .institution or asylum for epileptics. In such patients little or 
no good can be done by medicinal treatment, whereas regular work, discipline 
and interest often mitigate greatly the burden of the malady. 

Surgical treatment. — In the present state of our knowledge surgery has no 
part to play in the treatment of idiopathic epilepsy. Neuro-surgical pro- 
cedures, such as encephalography and ventriculography, are of great value 
in establishing or excluding the presence of a space-occupying lesion in 
doubtful cases nnd in revealing the presence of cortical atrophy, porencephaly 
or ventricular dilatation. Such epileptogenic processes as cerebral tumours or 
abscesses may be amenable to surgical removal and the epilepsy may be 
relieved thereby. The value of surgery in traumatic epilepsy is more debat- 
able. Foerster and Penfield and others have demonstrated the value of the 
excision of scarred areas of tbe cortex in selected cases of traumatic epilepsy 
but demand as criteria for operation that ventriculography should reveal a 
definite ventricular distortion in that area of the brain indicated as the 
starting-point of the discharge by the nature of the fits, and that it should be 
possible to reproduce an accurate replica of the fit by electrical stimulation 
of the abnormal area of cortex at the time of operation. In many oases of 
traumatic epilepsy the cortical scarring plays only a precipitating role and 
there is in addition an inherent instability of the cortex. In such cases 
excision of the scar affords only temporary relief and the fits soon recur in 

unaltered frequency. , ., , 

Medicinal trealmcnl—Surtim than the measures above described, the 
treatment of epilepsy is purely medicinal. There are two groups of drugs 
which have a remarkable effect in arresting or mitigating the occurrence of 
the attacks in epilepsy. They seem to have much the same effect, and may 
conveniently be combined or alternated in the treatment of any given caw. 
Sometimes one group is found to suit an individual patient better than the 
S No sffle seems to accrue from administering these remedies 

SfefjtarAsJSSSiS 

an advantage over the others, both as regarc^mc bromide ^onM 
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■with arsenic (min. 2 to 3) in the form of liquor arsenicalis, since this has the 
effect of checking the occurrence of acne. 

Bromism . — Even in ordinary doses, the bromides may cause some acne 
of the skin, especially in subjects who are prone to acne, but this is the sole 
detrimental effect of this remedy, which is of common occurrence. The true 
bromide rash, which was met with in the early days of bromide treatment 
when huge doses (even an ounce thrice daily) were in vogue, is highly char- 
acteristic, but is hardly ever seen in these days. Mental dulling and con- 
ditions of confusion, delirium and drowsiness which may occur from poisonous 
doses of the bromides, are rarely met with from appropriate medicinal admini- 
stration except in elderly subjects. The mental deterioration due to the 
epilepsy in certain cases is often attributed by the laity to this cause, but this 
occurs, and sometimes in much greater degree, in the absence of bromides. 

The second group is that of the malonyl-urea compounds, of which 
phenobarbitone (luminal) and soluble phenobarbitone are examples. These 
are powerful drugs and must be used with care. Phenobarbitone has cer- 
tainly the advantage over soluble phenobarbitone in being more prolonged in 
its action. It is conveniently prescribed in doses of J to ^ grain to a child, 
and 1 grain, with a maximum dose of 1| grains, to an adult. In larger doses 
it is a powerful hypnotic, and in patients who have idiosyncrasy it may pro- 
duce toxic symptoms. It appears to be a more certain means of warding off 
attacks for many hours after its administration than is bromide. 

Whatever remedy is chosen, whether it be compounds of bromide or 
phenobarbitone or a combination of the two, it is essential if possible to 
anticipate the occurrence of the fit by the administration of the drug. Thus, 
if fits arc nocturnal only, the remedy is given in a single dose at night, or if 
diurnal only, in a single dose in the early morning. Again, if, as often happens, 
the fits occur soon after waking, then the single nightly dose should be used. 
Or, if the fits occur or are more frequent at the menstrual epoch, they 
should be anticipated by increased dosage before and during that epoch. 
With fits that are diurnal and nocturnal, a night and morning dose should be 
used. Some patients do best on phenobarbitone alone, others on bromide 
alone, and others on a combination of the two, and the best course can only be 
determined after trial. 

Merritt and Putnam in Boston have introduced the use of sodium diphenyl 
hydantoinate (dilantin, epanutin) for epilepsy and favourable results are 
sometimes obtained with it in cases that have not responded well to bromide 
or phenobarbitone. Obtainable in this country under the names of epanutin 
and solantoin, it is dispensed in capsules containing 1\ grains. For children, 
dosage is begun with li grains twice daily, increased to three or even four 
times daily until optimal results are obtained. For adults 1£ to 3 grains 
twice or thrice daily may be given. Symptoms of intolerance or of over- 
dosage are tremor and unsteadiness, and these call for reduction of dosage. 
It seems safe to say that for adults a dose of 3 to 4 capsules daily is without 
untoward consequences, or unpleasant symptoms, except for occasional 
hypertrophy of the gums. 

When the change is being made from some other medication to epanutin, 
this should be gradual, one of the daily doses of bromide or of phenobarbitone 
being substituted in the first week, a second one in the following week, and 
complete substitution being achieved in the third week. It is perhaps too 
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Ihc first thing to be done is to check the convulsion, and this is best 
achieved by inducing a state of light anaesthesia. For this purpose paralde- 
hvde in large doses is perhaps the safest and most effective drug. If it can be 
administered by mouth, l to 1 ounce should be used in the case of an average 
adult, or alternatively 1 to 2 ounces may he given per rectum. Subsequently 
smaller doses should be given every 2 to 3 hours in order to maintain a state 
of light narcosis, the amounts being judged by the depth of unconsciousness 
and the occurrence of fits. Alternatively, intravenous nembutal or pentothal 
may be employed. If fits of great frequency and violence are present at the 
outset, the situation can usually be temporarily controlled by the light 
administration of chloroform by inhalation. Morphia gr. | with hyoscine 
gr. yls may be of great value in controlling the restlessness of patients emerg- 
ing from status, but should be used with great caution owing to their de- 
pressant effect on the respiratory centre and the danger of broncho-pneumonia. 
Together with the more immediately acting drugs, luminal (3 grains) in the 
soluble form may be given intramuscularly and, if necessary, repeated in 
12 hours. Chloral and bromide are usually quite ineffective. 

An early opportunity should be taken to promote a vigorous action of 
the bowel either by the administration of a rapidly acting aperient such as 
castor oil by mouth or by an enema. Care must be taken to protect the 
tongue from being bitten and to keep the mouth free from saliva and vomitus. 
Tongue forceps should be at hand in case the tongue be swallowed during a 
period of coma, and the patient should never be left alone. As far as possible 
the chest should bo supported on pillows between fits and the patient should 
be nursed on alternate sides. Where persistent cyanosis is marked, oxygen 
may be given together with 5 per cent, carbon dioxide where hyperventilation 
is cWcuous. Adequate 6uid should be gtau, prefcrebly by mortk tat 
when tin's is impossible, by subcutaneous, intravenous or rectal drip of 5 per 
cent, glucose in normal saline. As consciousness returns, a highly nutritious 
diet should bo given in small, frequent meals. Hyperpyrexia may be con- 

is 

status epilepticus is the terminal event m cases of chronic epilepsy. 
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NARCOLEPSY 

In this remarkable syndrome, originally described by Gelineau and subse- 
quently in greater detail by Adie and Wilson, two quite different kinds of 
attack occur. 

The one is the onset of apparently normal sleep, “which cotttes on especially 
at time of inattention ox when the -desire to sleep might normally be expected 
to occur, as, for example, after meals, in public vehicles, or during the per- 
formance of tedious duties. The sleep is preceded by a sensation of extreme 
drowsiness, often amounting to an irresistible desire to Sleep. The sleeper iB 
easily roused and is then perfectly normal, but if left undisturbed may remain 
asleep for many min utes or even an hour or two. Attempts to ward off the 
attack by voluntary effort lead to an increase in intensity of the craving for 
sleep until it is satisfied. 

The other form of attack consists of a sudden onset of weakness and 
tonelessness in the voluntary muscles, to which the term c alapl&ty is applied. 
These cataplectic attacks are almost invariably precipitated by sudden 
emotion, such as anger, pleasure, surprise or anticipation, and most often 
of all by events provoking laughter. In a severe attack, when the emotion 
reaches a certain intensity, the muscles suddenly become limp, the head falls 
forward, the jaw drops, the eyelids close and the face becomes expressionless, 
the arms fall to the sides and the legs crumple so that the patient sinks to the 
ground, an inert mass, speechless, and incapable of the slightest movement, 
but without any impairment of consciousness. In a Becond or two the attack 
passes and the muscles immediately regain their normal condition. Milder 
attacks may involve any part of the musculature or may consist merely of a 
momentary feeling of weakness of the knees. Patients can often judge ■with 
great accuracy the intensity and nature of the emotion necessary to bring on 
an attack. 

Although, most commonly, the sleep attacks and cataplectic attacks 
occur under the characteristic circumstances in the same patients, each may 
occur in isolation. Often the patient complaining of one form of attack will 
admit to the other upon questioning, though it m&y have been of rare occur- 
rence and have caused little inconvenience. 

In the majority of patients suffering from narcolepsy, examination reveals 
no evidence of organic disease in the nervous system or elsewhere, and path- 
ological investigation is equally negative. In such cases the term idiopathic 
narcolepsy can properly be applied. Males are much more commonly affected 
than females, and though the attacks may begin at any age a large proportion 
have their onset between the ages of 10 and 30 and may continue throughout 
life. In such cases it seems probable that we are dealing with a spasmodic 
disturbance of function of the nervous System, comparable itt many ways 
to epilepsy, though at present we have no clue to the cause of the disorder. 

In rare cases the narcoleptic syndrome may occur as a symptom of organic 
disease of the nervous system, notably of encephalitis lethargica, tumours 
of the third ventricle or hypothalamus and cerebral syphilis. This associa- 
tion suggests that the site of the disturbance is in the autonomic centres of the 
hypothalamus and the floor of the third ventricle. 

Treatment. — The sleep attacks of narcolepsy are in many cases greatly 
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MIGRAINE 

Synonyms. — Hemicrania ; Sick Headaches. 

Definition.— A common malady of which the only essential character- 
istic is recurring intense headaches, which usually develop on waking in the 
morning, and which, while often unilateral, may be bi-frontal, occipital or 
general. . The attacks usually date from childhood, but sometimes commence 
in later life. The headaches are often associated with nausea and vomiting, 
which has given rise to the designation “ sick headaches ” or " bilious attacks,” 
and also with peculiar disturbances of vision and with giddiness suggestive of 
vestibular disturbance. Less common symptoms of the disorder are varieties 
of slow, sensory aura, which occur in no other malady, attacks of hemiplegia 
or monoplegia, or of aphasia and attacks of ophthalmoplegia. Some of the 
phenomena may accompany the headaches, but others occur in attacks quite 
apart from the headaches, and may for that reason give rise to difficulty in 
diagnosis. 

./Etiology. — The maladymay originate in early childhood, but commonly 
makes its appearance at about the age of puberty, and tends to persist, with 
fluctuations in the severity and frequency of attacks, throughout adult and 
middle life. It often ceases in women at the menopause, and its persistence 
into old age in either sex is exceptional. The sexes are equally affected and 
a history of family incidence is common. In other cases a family history of 
such paroxysmal disorders as hay-fever, asthma, . urticaria or epilepsy or of 
psychopathic tendencies may be obtained. Subjects of migraine are com- 
monly of an energetic and intelligent type and many have a meticulous 
standard of thoroughness and precision almost amounting to an obsession. 

Nothing is known with certainty as to the essential cause of migraine. 
Numerous factors, such as errors of refraction, disorders of digestion and of 
endocrine function, and psychological disturbances have all been evoked as 
responsible causes, but it is probable that at most they are never more than 
precipitating factors in susceptible individuals. There is cousidemMemtoct 
evidence that the immediate cause of the attack is a paroxysmal vanationm 
the calibre of tbe cerebral blood vessels, either spasm or dilatation, or h 
... fallowed bv the other, but proof is at present lacking. 
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history of migrainous subjects. Women usually have attacks in association 
•with the menstrual periods and often remain entirely free during pregnancy. 

Symptoms. — The subjects of migraine are usually otherwise quite 
healthy, and are often robust and strong. Premonitory signs of the attacks 
are present in some cases, and these may take the form of an unusual feeling 
of well-being and intellectual acuity, or, on the other hand, of lassitude and 
depression. 

The attack commences most commonly on waking in the morning, when 
on raising his head from the pillow the patient experiences a sense of giddi- 
ness, ocular confusion and nausea, such as is commonly felt at the onset of 
sea-sickness. It is at this stage of the attack and within a few minutes of 
its commencement, that the visual phenomena occur if these are present. 
Often the patient vomits at once, but sometimes vomiting is delayed for 
hours but may continue throughout the attack with great prostration, sweat- 
ing and coldness of the extremities. The visual disturbances last but a 
short time (from 10 to 30 minutes) but leave as a rule some confusion of vision 
and discomfort throughout the attack. The headache follows shortly after 
these initial symptoms. It is cumulative and throbbing in character and 
often begins constantly in a localised spot over -one eye, or in the temple as a 
sharp boring pain which gradually spreads, and may involve the neck and 
arm. The pain may be unilateral, frontal, occipital or quite general, but is 
usually constant from attack to attack. As the headache increases in severity 
the face becomes pale and grey, the patient becomes much prostrated and 
is incapable of mental or physical effort and unable to take food. Light, 
noise and movement aggravate the pain intolerably and the patient seeks 
the refuge of his bed in a darkened room. After remaining in this condition 
for some hours he falls into a deep sleep and wakes next day shaken by his 
illness, but otherwise well. 

The above description covers many attacks of migraine, but many varia- 
tions occur. The attacks do not always occur on waking ; they may come 
on at any time of the day or at night. They may be rapidly transient, lasting 
for a few hours only, or they may last for days and give rise to much anxiety 
in the attempt to provide nourishment and sleep for the patient. It is not 
uncommon for them to change their character gradually as the patient gets 
older, and in cases of long standing the patient may complain of a persistent, 
aggravating headache between the attacks. In other cases the headache may 
be relatively inconspicuous compared with the vomiting and the various 
sensory disturbance. 

Visual -phenomena . — Considering how very common migraine is, it must 
be .clearly understood that any visual phenomena except slight confusion 
of vision accompanying the attacks, are rare. They may take the form of 
general mistiness of vision, floating spots, scotomata, bright stars and colours, 
hemianopia, double hemianopia with complete blindness, or psychic hallu- 
cinations of vision. In connection with scotoma and with hemianopia, the 
phenomenon of teichopsia may occur as follows : Upon the dark background 
of the scotoma or hemianopic field, a ball of light appears, which grows larger 
and becomes dark in the centre. This ring of light breaks at one spot, opens 
out and takes the form of a series of entering and retreating angles (castella- 
tion figure) which become gloriously coloured (fortification spectrum) and* 
which later become fragmented and fade. These visual events usually occur 
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The aura commences upon the periphery of a limb and is likened to that 

S C S kin Tr f e UC6d b { a multitude of cold-footed insects crcejiing on 
the skin It travels very slowly proximally, taking half an hour or more 
o reach from the fingers to the head, and is very alarming to the patient 
It disappears rapidly without further event. It is the only aura with an 
exceedingly slow spread. Another form of sensory aura occasionally en- 
countered is numbness of the lips and tongue. 

Ophthalmoplegia . — This is a very rare but most important event. It 
occurs only at the height of the headache, in severe attacks. Indeed, the 
patients usually say that the headache, during which the ophthalmoplegia 
occurred, was the very worst they had ever experienced. It is a partial 
paralysis of the oculo-motor nerve trunks, most commonly of the sixth nerve 
alone, but sometimes of the third or fourth nerves, or of a combination of these 
three. It is generally unilateral, but may occur simultaneously on both sides. 
Severe diplopia results. It passes off in from a few days to a few weeks. 
When once it has occurred, it is apt to recur with subsequent attach. Attacks 
of this kind have been called ophthalmoplegic migraine. 

Diagnosis. — In typical cases the diagnosis of migraine is seldom in doubt. 
The long history, the familial incidence and the common association of head- 
ache with vomiting and various sensory disturbances all contribute to a 
characteristic clinical picture. When, however, these varied manifestations 
occur alone considerable difficulty may be experienced. 

It is important to remember that tumours of the occipital lobes and int ra- 
cranial aneurysms may be associated with attacks exactly resembling migraine, 
and every case should be carefully examined for signs of organic nervous 
disease, particularly papillcedema or persistent defects in the fields of virion. 
It is probable that the so-called ophthalmoplegic migraine, in many cases at 
least, is a symptom-complex distinct from true migraine, nnd dcncmWii 
upon a gross intracranial lesion, most often an aneurysm on one of the com- 
ponent vessels of the circle of Willis. Hypertension, with or without chronic 
renal disease, may be associated with headaches closely resembling migraine, 
and an examination of the blood pressure and of the urine 
omitted. Headaches of neurotic origin may closely simulate micro m , 
particularly when, as is not infrequently the case, they arc superimpo 1 
upon a background of true migraine. It is cxceedmgly rare for migroim 
to recur more often than once in two or three weeks, or to last more than 
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has experienced them. Thus, a diagnosis of epilepsy or of cerebral tumour is 
not infrequently made. It should, therefore, be remembered that the dis- 
turbances of sensation which occur in epileptic attacks are momentary in 
duration and never persist, as do the migrainous symptoms in question, for 
many minutes. Again, consciousness is neither blunted nor lost in migraine. 

Attacks of migraine consisting wholly of vomiting and sometimes associ- 
ated with diarrhoea and abdominal discomfort are readily mistaken for 
abdominal disorders. 

Treatment. — Few non-fatal disorders are more stubbornly resistant to 
treatment than jtnigraine. Many victims suffer from recurring attacks 
throughout the most valuable years of their lives, to the serious detriment of 
their work and happiness. In many cases help can be given by attention to 
general health and physical and mental well-being, for a lowering of these in a 
migrainous subject seldom fails to evoke an increase in the number and 
severity of attacks. In others it may be possible to eliminate precipitating 
factors, whether physical or psychological in nature, but only too often when 
these are discoverable they are found to be amongst the unalterable features 
of the patient’s environment. 

Drugs administered consistently over a long period may be of value in 
some cases, and of these phenobarbitone, gr. £ twice daily or gr. i at night, 
is perhaps the most generally useful. Gower’s mixture containing min. i of 
liq. trinitrinse, min. 5 of liq. strychninse, min. 10 of tinct. gelsemii, and 10 grs. 
of sodium bromide administered thrice daily has long enjoyed a favourable 
reputation, largely from lack of competition. The individual attacks are 
equally difficult to relieve. Sometimes a full dose of phenazone, acetanilide, 
phenacctin or aspirin given at the very commencement of an attack will ward 
it off, but are useless when once the headache is fully developed. Ergotamine 
tartrate (femergen) in doses of £ to 1 mgm. by mouth or injection will some- 
times cut short an attack, but is by no means the specific that has been 
claimed. When attacks are frequent one or two tablets of femergen daily 
may be used as a prophylactic. Apart from these remedies it remains to keep 
the patient as comfortable as possible and to induce sleep by the use of 
ordinary hypnotics and to secure that the patient takes adequate fluids and 
nourishment during a prolonged attack. 


DISORDERS CHARACTERISED BY INVOLUNTARY 

MOVEMENTS 

PARALYSIS agitans 

Synonym. — Parkinson’s Disease ; The Shaking Palsy. 

Definition. — A progressive disease of insidious onset and slow course, 
usually occurring in the second half of life, and characterised by loss of the 
normal associated movements and by a peculiar stiffness of the muscles, 
which give rise to a distinctive facial expression, bodily attitude and gait. 
The stiffness is accompanied by weakness, and often by rhythmic tremors, 
which have earned for this malady the name “ shaking palsy.” 
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and thvL Pathological findings are degenerative changes in the cells 
and fibres of the corpus striatum and its efferent systems. These chances 
are most marked m the globus pallidus of the lenticular nucleus but occur 
also m the putamen, the caudate nucleus, the corpus Luysii and the sub- 
stantia mgra. There is a constant loss of cells, preceded by degenerative 
changes m those that remain. An associated glial proliferation takes place 
m the affected regions, together with fibrosis in the smallest arterioles and 
capillaries. The relationship of these changes to the symptomatology of the 
disorder is by no means clear, the more so in view of the fact that in the post- 
encephalitic cases the principal changes are found in tho substantia nigra. 

Symptoms. — The onset is always insidious, and tho paucity of move- 
ment and the muscular rigidity are almost always the first signs to appear. 
This rigidity affects the face, neck and trunk to a greater extent than the 
limbs, and when the limbs are affected then the proximal muscles present 
a greater degree of rigidity than do those of the periphery. The oncoming 
rigidity of the facial muscles does away with the usual play of the emotional 
movements in facial expression, and the face assumes a fixed, anxious and 
mask-like expression, with absence of the usual involuntary nictitation. The 
voice loses its inflexions, and becomes monotonous, from rigidity of the 
muscles of larynx, tongue and lips ; but there is no other defect of articula- 
tion. Very striking is the effect of the rigidity of the muscles of the neck, 
for the patient oarries his head and neck in one piece with his trunk ns if 
he were a statue, never inclining or raising it in the customary expressive 
manner, and if he turns round to look at anything lie tends to move the 
whole trunk round with the head. In looking sharply to one side, the eyes 
move before the head, whereas, under normal circumstances, the coarse 
adjustment of this movement is done first by the neck muscles, and the 
fine adjustment subsequently by the eye muscles. The stiffness *r 
trunk muscles gives a stooping attitude with the head inclined > 
while that of the upper extremities causes the shoulders to be rounded, 
and the arms carried with the elbow semiflexed, and pressed into the side . 
The gait is highl y characteristic in marked cases since, on account of ngrfit j 
J S SS drived of W* 5 

aoteristic attitude above described, takes small gliding steps, aupmmp 
hfceSre of gravity as little as possible. If, by any circuit* nc , * h 


PARALYSIS AGITANS 


1721 


13 



1722 DISEASES OF THE NERVOUS SYSTEM 

backward or sideways direction. Festination is the term used for the 
quickening of the pace sometimes seen in this attempt to overtake the dis- 
placed centre of gravity. In the hand the rigidity is greater in the interosseal 
muscles, and the hand therefore tends to assume the “ interosseal position ” 
with the fingers pressed together and the thumb adducted, the metacarpo- 
phalangeal joints being flexed, and the interphalangeal joints extended, 
From this rigidity of the hand the writing becomes small as well as tremulous, 
and the patient finds it difficult to write in a straight line. Muscular weakness 
always accompanies the rigidity and the tremors. It is slight until the late 
stages of the disease, when it may increase rapidly and render all useful 
movement impossible. On account of the rigidity and consequent slowness 
of movement, the patient experiences a sense of weakness which is much 
greater than the actual weakness shown by the dynamometer. Tremor 
is present in the majority of cases. It usually commences in the hand and 
forearm, and is most conspicuous in this situation ; but it may be seen in the 
face, tongue, jaw, neck and feet, while, in rare cases, it may be universal. 
The nature of the tremor is peculiar, and is highly characteristic. It is a 
regular rhythmical contraction of the muscles, alternating in the opposing 
groups with a frequency of from four to six oscillations per second with a 
range of from an Jth to fths of an inch. Its rhythmic nature, its slowness and 
its range distinguish it from other varieties of tremor. In the hand the 
characteristic movement of the tremor is the rolling together of the opposed 
thumb and fingers, cigarette - rolling, bread - crumbling or drum - tapping 
movement. There is nearly always in addition a peculiar pronator-supinator 
tremor. The tremor is increased by excitement and by self-consciousness, and 
ceases during sleep. A highly characteristic feature of the tremor in about 
one-half of the cases is that it continues during repose, and is temporarily 
arrested by the execution of volitional movement. In the other half of the 
cases, however, the tremor appears or is increased on voluntary exertion, 
and tends to be less during repose. There seems to be an antagonism between . 
the tremor and the rigidity, for in cases where the rigidity is very conspicuous 
the tremor is little marked or absent, and conversely, when tremor is universal 
or is of early onset, rigidity is a less noticeable feature. 

Other symptoms of the disease which are very commonly complained of 
are — (1) difficulty in turning over in bed, which is the obvious result of the 
rigidity of the trunk muscles ; (2) flexion of the toes into the sole of the foot, 
so that they are trodden on, from spasm of the plantar muscles ; (3) pain of 
a dull aching character in the trunk and limbs, which is presumably produced 
by the long-continued traction of the rigid muscles upon their attachments ; 
(4) abnormal sensations of heat and cold ; and (5) hypersensitiveness to 
changes of temperature — the patient cannot bear to be near a fire nor yet 
in a cold room. Mental symptoms are conspicuous by their absence, except 
in the last stages of the malady, when profound asthenia overtakes both 
mind and body. The constant bodily discomfort, restlessness, sensations of 
fatigue, which the rigidity and the tremors engender, and the consciousness 
of a malady which is found only too soon to resist every effort to lessen or 
arrest it, often result in gloomy and lasting mental depression. Objective 
sensibility is unimpaired. The special senses and the cranial nerves are not 
affected. The sphincters and the reflexes are normal. Trophic changes in 
the periphery of the limbs, thinning and glossiness of the skin, with fluted 
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fail immediately to arrest the observer’s attention ; (2) the rhythmic roJh'ne 
tremor which is quite unlUre any other form of tremor, and which often 
continues during rest ; and (3) the absence of any of the signs of disease 
/ F>™mulnl system. Difficulty may perhaps be experienced when 
.ject is little marked, and the tremor is confined to some unusual 
situation, such ns the face, tongue or neck ; but, if the possibility of tremor 
in any situation being that of paralysis agitans be borne in mind, its rhythmic 
rolling nature will give the diagnosis. When paralysis agitans is confined 
to one side of the body, the appearance of the patient may superficially 
resemble that of hemiplegia ; but in these cases the peculiar aspect of 
paralysis agitans is marked, and the organic signs of hemiplegia, such as the 
extensor response in the plantar reflex, the increase in the deep reflexes, and 
the absence of the abdominal reflex upon the paretic side are not present. In 
senile tremor the rhythmic rolling quality is absent, and the aspect is not that 
of paralysis agitans. In post-hemiplegic tremor the organic signs of hemi- 
plegia arc present. Toxic tremor is irregular and never rhythmical, and is 
(mercurial tremor excepted) a fine tremor. The intention tremor of dissemin- 
ated sclerosis, cerebellar disease and lesions of the red nucleus arc so peculiar, 
and so widely different from the tremor of paralysis agitans, as to render 
confusion impossible. 

The one clinical condition which may resemble paralysis agitans so closely 
ns to be indistinguishable is the form of Parkinsonism which may appear as a 
sequela of encephalitis lethargica. In this condition there are similarly placed 
changes in the basal ganglia brought about by the encephalitic virus. Such 
post -encephalitic cases commonly originate much earlier in life than paralysis 
agitans, and there may be a history of the initial disease. The onset is often 
more rapid and the condition may become arrested, whereas paralysis agitans 
is jnvnnnblv relentlessly progressive. Post-encephalitic cases often manifest 
other scnuclte of the disease, notably oculogyric crises, post-encephalitic 
tics, alteration in the pupils or external ocular muscles, and changes in 
temperament. These are absent in paralysis agitans. _ . 

Course and Prognosis.— Paralysis agitans often begins m one ihmb, , mu- 
ft U y the upper, nnd spreads thence to the corresponding hmb of the opposite, 
S to the® Hmb of the same side. In the latter case it has approximately 


issue may occur in i 
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paralysis agitans has little tendency to shorten life. The average duration 
is from 10 to 15 years, and since the major incidence of the disease is in the 
sixth decade of life it •mil be seen that many of the patients are of average 
longevity. Death may occur from intercurrent maladies, especially from 
bronchitis ; but more commonly, after the lapse of many years, the patient 
becomes bedridden from increasing weakness and rigidity, and sinks into a 
condition of sleepy asthenia which is soon terminated by coma. An unduly 
high blood-pressure is unusual in the subjects of paralysis agitans, and it is 
noteworthy that they do not suffer from gross cerebral vascular lesions, such 
as thrombosis or haemorrhage. 

Treatment. — Paralysis agitans is one of the least tractable of maladies 
even as regards the relief of symptoms. Hygienic measures and tonic treat- 
ment, calculated to lessen the rapidity of the degenerative process, should be 
employed. Where there is much rigidity, gentle exercise, passive move- 
ments and massage are useful. Care should be taken to avoid the falls which 
the unstable gait is likely to engender, since these are often followed by a 
marked exacerbation of the symptoms. Pain is best treated with aspirin, 
and sleeplessness with a mixture of aspirin and small doses of barbitone 
{grs. 2 and 3). As might be expected, electrical stimulation of the muscles 
tends to aggravate the tremor, and even in the predominantly rigid caseB 
can do no good. In the latter type of case, some subjective relief may be 
obtained by the administration of tincture of stramonium or of belladonna 
(doses of from 5 to 20 minims), or of hyoscine hydrobromide (grs. to 
by mouth thrice daily in chloroform water). These drugs may render move- 
ments freer and relieve the tremor for a few hours after each dose is taken, 
but they have no lasting effect and do not influence the progress of the disease. 
"When the patient is bedridden, great care must be taken with the skin, sinco 
the immobility of the trunk greatly increases the liability to the formation of 
bed-sores. 


CHOREA 

Synonyms. — St. Vitus’ Dance ; Sydenham’s Chorea ; Rheumatic Chorea. 

Definition. — Chorea is an affection of the nervous system characterised 
by the occurrence of spontaneous involuntary movements, irregular both in 
time, in extent, and in place of occurrence, and also by muscular weakness, 
and by a variable degree of psychic disturbance. 

Etiology. — The important causal factor of the ordinary variety of chorea 
is acute or subacute rheumatism. Chorea is much more common among the 
poorer classes than among the well-to-do. Its incidence is upon nervous 
highly-strung subjects rather than upon the phlegmatic, and this is probably to 
be explained by the fact that the rheumatic subject is likely to be nervous and 
highly strung. Chorea is practically unknown during the first three years of 
life, and is very rare before the fifth year has passed. Common between the 
ages of 5 to 10 years, it reaches its maximum incidence between 10 and 
15 years. After the age of 20 it is rare, except in connection with pregnancy ; 
but a few cases have been reported up to the age of 60 years which have 
certainly been examples of rheumatic chorea. Females are affected twice 
as frequently as are males. Heredity concerns the incidence of chorea in 
two ways : firstly, as regards the inheritance of the rheumatic tendency, 
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hST/l erytlema, pnrpnrs, rkeumatm nodules, or recurrent sore throat 
before the appearance of the chorea, and may be found to be alreadv the 
subject of rheumatics heart disease. A large percentage of those patients who 
have never shown any sign of the rheumatic state before or during the attack 
ot chorea subsequently suffer with rheumatic symptoms. The British Medical 
Association Collective Investigation Committee found that rheumatism pre- 
ceded the chorea in 26 per cent, of the cases, and that in 46 per cent, of there- 
mainder rheumatic signs accompanied the chorea, or appeared subsequently. 
If to the total of choreic patients who present rheumatic signs at some time 
or other, one adds those with no personal history of rheumatism, but with 
a family history of rheumatism, it will be found that there are but few cases 
of chorea in which a personal or family history of rheumatism is absent. 

Psychical disturbances.— Any emotional disturbance, such as fright, 
anxiety, depression or overpressure in Bchool, may sometimes act as an 
immediate determining factor, but much more often these events simply 
aggravate symptoms which are already present in slight degree. 

Pregnancy .— The relationship of pregnancy to chorea is very definite. 
It is generally met with in first pregnancies, and before the age of 25 years, 
and in most cases the pregnancy appears to be the only immediate cause for 
the chorea, but a history of rheumatic infection will often be obtained in a 
careful history. The onset of the chorea is usually between the first and third 
months of pregnancy. It is liable to recur with subsequent pregnancies. 

Pathology.— -The essential lesion has proved very difficult of detection by 
microscopical investigation, but according to Greenfield and Wolfsohn it 
consists in a diffuse meningoencephalitis affecting mainly the basal ganglia, 

the cerebral cortex, and the pia-arachnoid. . , , 

Symptoms. — The onset is usually gradual, but it is sometimes abrupt, 
when emotional disturbance has been the determining cause. The appear- 
ance of choreic movements is often preceded by alterations in the mental 
and physical condition of the child. She becomes nervous and more imprcs- 
• than before She is increasingly unable to apply her attention. 

riiLiiriS'X laSSKnd lets m otjecfc rrbieh J* » 

holdins AnEemia, apathy and languor and irregularity of appetite are 
lading. ^ ^ timC) carefoI obgemtlon tvJJ discover, slight 
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movements ; (3) ataxy or loss of precision of voluntary movement ; (4) 
emotional instability and other psychic disturbances. 

1. The involuntary movements are always irregular as regards time 
and as regards the form of the movement. Similar movements are never' 
repeated successively in the same part. Each movement begins rapidly, and 
ends suddenly, and one frequently sees the involuntary movement compli- 
cated by the addition of a voluntary movement to cover the fault. The 
majority of the movements are complicated, involving several muscles and 
often more than one joint. In the face, the more simple movements take 
the form of asymmetrical twitches in the lips, and about the angles of the 
mouth and orbits. In more severe cases, the strangest grimaces may occur. 
The tongue is thrust into one cheek, then put out and withdrawn just in time 
to escape the sudden snap of the open mouth. When asked to show the 
tongue, the child puts it out rapidly and holds it there by closing the teeth 
upon it. Smacking of the tongue and palate may often be heard at a distance. 
Lateral movement of the jaw is common. According to the severity of the 
case, speech may be difficult, the words being articulated slowly in slurred 
monosyllables. For the same reason, swallowing may be difficult or impossible 
in severe cases, and may necessitate nasal feeding. The ocular muscles 
participate in the involuntary movements only in very severe cases. 

In the upper extremities the movements appear first in the hand. The 
thumb is more restless than the fingers, which are spread and pressed to- 
gether, flexed and extended, alternately ; the wrists twist about irregularly, 
the forearms are constantly agitated with movements of pronation and 
supination, flexion and extension ; while all possible movements of the 
shoulder occur. When the upper extremities are outstretched, the hands 
assume the position of flexion at the wrist and over-extension at all the finger 
joints in so many of the cases as to make this a characteristic feature of chorea. 
The lower extremities are less severely affected than is the rest of the body, 
and here the movements are best seen when the child is lying down. The 
gait tends to be clumsy and insecure, and in severe cases walking becomes 
impossible. Alteration of the rhythm of the respiratory movements is con- 
spicuous and is highly characteristic of chorea. The breath is often taken 
rapidly and held for some time, then let go with a loud sigh. The trunk is 
often involved, and movements of a writhing nature are characteristic. 

So far as the limbs are concerned, the movements may be confined to 
one side, more commonly the left side, and the condition is then called 
hemichorea ; but the involvement of the face and trunk is always bilateral 
and is generally equal upon the two sides. In hemichorea, the movements 
are always of slight severity. Severe chorea is never confined to one side. 
Choreic movements cease during sleep, and, except) in severe cases, can be 
controlled more or less by voluntary effort ; the attempt to write, for 
example, will generally cause cessation of the movements of the right arm 
for the time being. They are generally increased by observation, emotion 
and self-consciousness, but in a few cases it will be found they are worse 
when the child is alone and unobserved. The violence of the movements 
of the limbs may cause the skin over the prominences to ulcerate from 
fiiction against the clothing, and the head and limbs may be badly bruised 
from contact with adjacent objects, and unless the patient be properly 
protected, wounds may occur, which are liable to infection. 
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the former may be eevere,when the latter are slight and vice versa. Choreic 
paresis is apt to return with successive attacks of chorea, but not always 
m toe same region. J 

Umf Chorea {chorea mollis).— This is a more severe degree of choreic 
paralysis which may affect the whole musculature but is more often of hemi- 
plegic distribution. It may be preceded by the usual symptoms of chorea. 
Mote often the paralysis is the first noticeable symptoms, and this develops 
rapidly in from 24 to 48 hours. The paralysis is characterised by complete 
flaccidity of the limbs ; the child lies upon its back and does not move, and 
if one of the limbs be raised from the bed and then released, it falls limp and 
lifeless. The head is no longer held in a natural position, but falls round on 
to the ear. Careful investigation, however, rarely fails to reveal some slight 
choreic movements, either in the face or in the fingers. Paretic chorea and 
chorea mollis run a benign course, and recovery is said to be almost invariable. 

3. Inco-ordination of voluntary movement may be the first symptom 
of chorea to attraot attention, and it may precede the appearance of the 
choreic movements. It may be very obvious when the movements are slight, 
and it is most noticeable in those of the hand and forearm, which lack pre- 
cision, and in those of articulation, deglutition and respiration. The in- 
voluntary movements that have been described are superimposed upon 
voluntary movements which they render inco-ordinate, at times inter- 
rupting them abruptly and at other times tending to prolong them. 

4. Psychical disturbances are common, some degree of emotional 
instability, failure of attention and depression being present in most cases, 
and, generally, in proportion to the severity of the affection. The patient’s 
behaviour changes ; she may laugh or weep without sufficient reason ; she 
may become capricious, irritable and obstinate attention and memory are 
usually impaired, and less interest is taken in the surroundings. A condition 
of hebetude may develop. Delirium may occur in. acute and grave cases. 
It is usually violent and loquacious, and resembles other forms of toxic 
delirium, and it is of serious prognostic import. Visual hallucinations of a 
terrifying character may occur. Mania is quite exceptional m children but 
it is not an uncommon complication in adolescents and adults. The psychical 
disorders, slight or severe, usually disappear with the chore^nd m ail casg 
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cases, the deep reflexes may be diminished and rarely may be absent for 
months. 

Rheumatic Manifestations. — Cardio-vascular changes are common in 
chorea. In nearly all the cases, careful and repeated examination of the 
heart will reveal slight dilatation and reduplication of the Becond sound, 
often with reduplication of the first sound, and increased rapidity of the 
pulse. Doubtless these are signs of myocardial involvement resulting 
from the rheumatic infection. Irregularity of the pulse may be dependent 
upon the altered rhythm of respiration. Systolic murmurs are common, 
and these may be haemic in nature, or may be the expression of cardiac dilata- 
tion, but in the majority of cases they are indicative of endocarditis. Endo- 
carditis is present in 90 per cent, of the fatal cases. At least one-half of all 
cases present cardiac murmurs, which are suggestive of the presence of 
endocarditis, while some cases with no cardiac murmur during life are found 
post mortem to have endocarditis. The mitral valve is commonly affected, 
lesions of the aortic valve being uncommon. Pericarditis is a frequent associate 
of endocarditis ; only in rare instances does it occur alone. The valvular 
affections which are met with in chorea may be the result of antecedent 
rheumatism, or they may develop in the course of the chorea ; or while no 
signs of endocarditis are present during the attack, the patient may shortly 
afterwards present the signs of organic valvular disease. Cutaneous affections 
which occur in rheumatism are met with also in chorea, namely, erythema, 
purpura and subcutaneous nodules. Acute articular rheumatism is com- 
paratively rare, and when it occurs it is usually accompanied by a cessation 
of the choreic movements. When rheumatic phenomena are present and in 
the acute mania of chorea, pyrexia is usually present, but uncomplicated 
chorea is an apyrexial disease. 

Recurrence. — One-third of the subjects of chorea have more than one 
attack. Females are more prone to a recurrence than males in about the 
same proportion as they are more liable to original attacks. The average 
interval between the attacks is one year. If, therefore, a patient has remained 
well for 2 years, it is improbable that a recurrence will take place. The 
greater the number of choreic attacks, the more likely is the heart to be 
found affected, and, therefore, cardiac complications are more often met with 
in recurrences. In a recurrence of chorea the symptoms are usually less 
severe and their duration shorter than in the original attack. 

Course and Prognosis. — The disease tends to a spontaneous termina- 
tion after a variable time, which is usually from 6 weeks to 6 months. The 
duration rarely falls short of the earlier period. The average duration of 
cases treated in hospital has been found to be 10 weeks. Cases which last 
for more than 12 months are not rare, and slight cases with remissions may 
last several years. The course of the malady is that after a gradual develop- 
ment of symptoms, there is a stationary period during which symptoms are 
well marked, followed by a period of gradual diminution. In some of the 
more severe cases of chorea where deglutition is difficult the patient is likely 
to be insufficiently fed ; and this constitutes a grave danger, since in the 
condition of semi-starvation so induced, the chorea develops apace. In such 
cases articulation and swallowing become impossible, and the movements 
become ceaseless, so that both rest and sleep become gravely impaired ; the 
patient wastes rapidly, and is in danger of death from exhaustion unless 
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Diagnosis.— The nature of the involuntary movements of chorea is 

with U othe?mrki?” 8tlC v ? make diagnos5s eas 7> and t0 a ™ id any confusion 
maladl es which present conspzcuous involuntary movements. 

NevertheJess occasionally a case of multiple tics in a child does present 
aimculties, for the movements are nofc-as is so commonly stated—invari- 
ably repetitive. In chorea the involuntary movements may lead to the 
dropping of objects from the hands. This does not happen in the case of 
* * 8 * j A gain, whea the choreic subject gives the observer a firm and sus- 
tamed handclasp, the irregular waxing and waning of the muscular contrac- 
tion may be felt throughout by the observer. In a case of tics, the contraction 
is steadily maintained as in the normal subject. In myoclonus, the 
movements are short and shook-like, while in athetosis they are slow and 
writhing. In chorea mollis or hemiplegic chorea the paresis is in itself highly 
characteristic. It is a flaccid paralysis which is never absolute and usually 
affects the arm most. There is no pain and no wasting, and while spasticity 
is absent the deep reflexes are usually preserved. 

Treatment. — It is all-important in the treatment of chorea, from the 
mildest to the most severe cases, that physical and mental tranquillity 
should be secured. It is well to commence treatment in every case with 
several days’ absolute rest in bed, provided that such treatment can be carried 
out without entailing the fretting which enforced imprisonment may produce. 
A bright room, an interesting companion, and varied amusements during 
the period of rest, are desirable, ana isolation from other children is advan- 
tageous. It is, however, better to abandon enforced rest than to allow it 
to become irksome to the patient, and result in mental depression and 
emotional upsets — conditions above all things to be avoided. 

When absolute rest is considered inadvisable, or after it has been carried 
out, the ordinary periods of rest should be prolonged. _ The child should 
be well clad in woollen garments, especially at night, since the spasmodic 
movements are liable to leave her uncovered. Improvement in the condition 
of bodily nutrition is to be aimed at in all cases. Choreic children are 
mostly ill-nourished and thin, and the effect of aHberal supply of.^tatious 
food upon the course of the disease is striking. When swallowing is chfficuit, 
it is best to resort at once to nasal feeding, which rarely causes . as i omch 

dLconrfort » fte ineffectual and entauating endeavour. t» tab fori 

the sDOon A china feeding-cup must never be used, since the spout may be 
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three-quarters of a pint for a child v atten tdon, and a trained nurse 
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by pillows, which must be fixed. When a cot is used, it iB easy to pad all 
the ironwork with cotton-wool, over which bandages are wound. If the 
limbs are likely to be injured, they should be wrapped in cotton-wool applied 
with a light bandage. 

The compounds of salicylic acid are of great value, and of these aspirin is 
the most useful. It should be given thrice daily after meals in doses of 
10 grains for a child between the ages of 6 and 14 years, and 15 grains for an 
adult, and it should be continued until convalescence is complete. It is well 
borne and has no deleterious effect, and even more frequent doses may be 
given. A larger dose given at night is the best remedy for sleeplessness. It 
may be combined with equal doses of sodium bromide. In very severe cases, 
the administration of hyoscine and morphia is sometimes useful. In addition 
to the above remedies, tonics such as iron, glycerophosphates, hypophosphites, 
strychnine, cod-liver oil and malt are often valuable, especially during con- 
valescence. When the patient is improving, measures calculated to enhance 
control of the limbs, such as exercises under supervision and simple drill, are 
very useful in hastening the disappearance of the movements. 

Huntington’s Chorea 

Synonym. — Hereditary chorea of adults. 

This is a somewhat rare disease, in which symptoms almost identical 
with those of rheumatic chorea, namely, involuntary spontaneous move- 
ments, ataxy, paresis and slow and slurring articulation, gradually appear 
in adult life, and usually about the age of 40 years, and are accompanied 
by progressive mental failure, with delusions and suicidal tendency. The 
choreic movements are seldom severe, but the inco-ordination may be well 
marked. Maniacal outbursts are not uncommon. The disease always 
progresses slowly to a fatal termination in from 5 to 30 years, and treatment 
is entirely unavailing. It is a familial disease, and the transmission is direct 
from parent to child ; but if a generation escape the malady, it seems not to 
reappear subsequently. Sporadic cases, in which no heredity can be traced, 
do, however, occur. The Bexes are equally affected. Further than the 
heredity no causal factors are known. The morbid anatomy consists in a 
slow progressive degeneration of the ncrve-cells, basal ganglia and of the 
cerebral cortex, with consecutive atrophy of the convolutions, neuroglial 
overgrowth and meningeal thickening. 

Apoplectiform Chorea 

This title has been given to rare cases of chorea of sudden onset in elderly 
subjects. The involuntary movements are usually unilateral, and are often 
of great severity and large amplitude (hemiballismus). 

In cases of this disorder examined after death thrombotic softening or 
lircmorrhage has been found in the subthalamic region, particularly in the 
corpus Luysii. The mechanism by which small lesions in this situation give 
rise to such violent manifestations is not understood, but the occurrence of 
such cases is obviously of great theoretical importance. 
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MYOCLONUS 

Synonym. — Paramyoclonus multiplex. 

The characteristic symptom of this very rare condition is the occurrence 
or sudden shock-like contractions of the muscles, which may vary in intensity 
from simple fibrillary twitching to contraction which causes a violent move- 
ment of a limb. The movements are often symmetrical, and are especially 
incident in the proximal muscles of the limbs. 

etiology. — The malady appears in children usually between the ages of 
5 and 15 years, while in adults it commences between the ages of 25 and 
40 years. Both sexes are liable to the affection. Many instances, in which 
several children of the same parentB have been affected, have been recorded, 
and in a few the malady has been transmitted through several generations’. 
Nothing further is known as to the causation. 

It is probable that the seat of the morbid process is in the cells of the 
cerebral hemispheres, since myoclonus is further associated with epilepsy 
and with progressive mental failure. 

Symptoms. — The movements of myoclonus are simple sudden move- 
ments, and may exactly resemble the movement resulting from a single 
faradic stimulus. Bach movement commonly involves a single muscle only, 
and it may concern no more than a few fibres, resembling then the fibrillary 
twitching common in progressive muscular atrophy. In other cases, many 
muscles may be implicated in the shock-like spasms, which may be of so 
violent a nature as to throw the patient to the ground. The distribution 
of the contraction is never determined by that of the nerve supply, nor do 
the muscles contract according to their synergic association. Myoclonic 
movements are irregular as regards rhythm and range of successive move- 
ments. The upper limbs are more affected than the lower, and the proximal 
parts more than the distal, while. the periphery, the hand and foot, often 
escape. Voluntary muscular effort usually checks the myoclonic movements, 
but in rare instances it excites or augments the spasm. The eiectncal 
excitability of the muscles is unaltered, and there is no muscular wasting, 
but the mechanical excitability of the muscles is increased, and percussion 
of a muscle may evoke the spasms. The sphincters are unaffected. T 
reflexes both superficial and deep, are normal. Sensory phenomena are 
absent ’ Speech may be seriously interfered with when the muscles of jaw, 
tonSe paLate and larynx are implicated, and spontaneous 

Noises mav occur. The ocular muscles seem never to be the 
SKfte movements^ Epileptiform convulsions are present m some cases. 
%fagnoSr-Tlds is not difficult since the simple shock-like movements* 
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in symmetrical muscles, without any resemblance to volitional movements 
and entirely destitute of rhythm, occur in this disease alone. 

Course, Duration and Prognosis. — Myoclonus, as a rule, is a slowly 
progressive affection up to a certain stage, and when this is reached it may 
remain stationary for years, having little tendency to shorten life, death 
ultimately occurring from some other disease, without any period of freedom 
from the spasms. Rarely the disease has ended fatally within a few months 
of the onset, with progressive mental failure and coma. 

Recovery may take place spontaneously, or as a result of treatment, but 
the affection is very prone to recur. 

Treatment. — Every available measure should be used to improve the 
general bodily condition so as to bring about a more stable condition of the 
nervous elements, by improving their nutrition. Sedatives may be tried, 
but are seldom of value. It should be borne in mind that the malady is an 
intractable one in proportion to the time the symptoms have persisted, and 
that some cases recover spontaneously. 


SPASMODIC TORTICOLLIS 

Definition. — A disease of the nervous system, characterised by tonic 
and clonic contraction of the superficial and deep muscles of the neck, causing 
the head to assume either a position in which it is turned to one side and 
upwards, or a position of marked retraction (retrocollic spasm). It is more 
correctly to be regarded as a disturbance of movements than of muscles, 
and perhaps, physiologically considered, it may be Bpoken of as a disorder in 
the carriage of the head. This carriage is a more complex and highly co- 
ordinated function in the erect posture than in the quadrupedal posture ; 
it is a function peculiar to man, and in this sense is of recent evolutionary 
development. We may perhaps see in this a factor determining its frequent 
derangement, as in spasmodic torticollis. 

^Etiology. — The disease is most frequently met with in middle-aged or 
elderly subjects, but it may occur at any age from puberty onwards. It is 
twice as frequent in females as in males. The causation is most obscure. 
Not infrequently neuropathic heredity, such as epilepsy and insanity, exists, 
and the patients are often of highly-strung, nervous, irritable dispositions. 
Nervous shock, prolonged anxiety, and general ill-health have frequently 
preceded the onset of symptoms. Less often local strain, or injury and 
exposure to cold, have been the presumably exciting causes. In a few 
cases it appears to develop from an occupation neurosis ; it developed, for 
instance, in a tailor who in drawing each stitch had the habit of making a 
short jerking movement of the head to one side. It occasionally occurs aB 
a symptom of hysteria ; but such cases should be carefully separated from 
those in which there is no hysterical manifestation, as being more susceptible 
to treatment and having less tendency to recur when once cured. A torti- 
collic movement may occur as a variety of tic. Typical torticollis may occur 
as the end-result of lethargic encephalitis. 

Pathology. — No morbid anatomical changes have been found. On 
account of the involvement of several muscles, effecting special movements, 
in this disease (as is well instanced by the over-action of the frontalis in 
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dome, and frequently both forms of spasm are combined in the same case. 

In the tome form, the head is retracted and the face turned to one side, 
usually the left, and owing to the retraction of the head the face is turned 
upwards. The shoulder on the side to which the head is inclined is usually 
raised. In severe cases all the muscles of the upper extremity, the scaled 
and the face muscles, may become involved. The Bpasm, except in the 
earliest stages, always involves muscles of both sides of the neck. Where 
the bilateral involvement is general and equal, the rotation of the head 
does not occur, but it becomes strongly retracted, and the condition is then 
known as retrocollic spasm. Such retrocoUic spasm is always accompanied 
by marked over-action of the frontales, the skin of the forehead being thrown 
into transverse wrinkles. In the clonic variety there iB jerking movement 
of the same muscles, usually associated with some degree of tonic spasm. 
The eyes do not follow the movements of the head in the jerkings. The 
muscle primarily involved is the stemo-mastoid, the action of which is to 
incline the head forwards and towards the shoulder of the same side, and 
rotate the face to the opposite side. The next muscle involved is the splenius 
of the opposite side, which inclines the head backwards and rotates the face 
towards its own side, its rotatory action thus coinciding with that of the 
opposite sterno-mastoid. When the splenii of both sides act together, the 
head is strongly retracted. Next to be affected are the upper parts of the 
trapezii and the deep neck muscles, and with further spread of the spasm, 
any neighbouring muscles of the shoulder and upper extremity may be 
affected. Sleep causes cessation of the clonic spasm, but not always of the 
tonic spasm when the case is severe. The spasm is always increased by 
fatigue and excitement. There is no wasting of the muscles involved, but 
on the other hand, they may be even hypertrophied if the spasm has existed 
for long, and their electrical excitability may be increased. The amount 
of pain associated with the spasm vanes greatly. There may be a slight 
feeling of cramp only, but usually there is a great deal of aching pain, which 
may radiate down the arm and into the side of the head, and make life unb 
able to the patient. More rarely, sharp neuralgic pains are present. _ 

The course of the disease, which has no tendency to shorten life, is chronic 
exacerbations 8 and remissions under treatment being common, and recurrence, 
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in many cases temporary alleviation is all that can be secured. It is usually 
best to begin treatment by rest in bed, the patient lying supine -with the 
head low and between sandbags or pillows. The regular administration of 
phenobarbitone, or of chloral and bromide may then be tried. Many years 
ago Bastian claimed good and permanent results from a continuous narcosis 
lasting 3 weeks and induced by chloral hydrate. Probably a combina- 
tion of rest as above described, together with massage and resistance exer- 
cises is the most useful line of treatment. In some cases the application of 
a plaster mould, fixing head and shoulders, and worn for one or more months, 
or a more easily removed and lighter metal splint will give complete, respite 
from muscular spasm while it is worn, and very occasionally permanent 
respite after removal. In severe and disabling cases this is well worth trial. 
Surgical measures (tenotomy, excision of the sternomastoid, posterior root 
section) have all proved disappointing and are not to be recommended. 
Except in cases of hysterical origin, psychological treatment is without effect. 

There is a congenital form of torticollis which is of a very different nature. 
The disease is prenatal and analogous to congenital talipes, the sterao- 
mastoid alone is affected, and nearly always that of the right side. Such a 
muscle is frequently ruptured during birth, and this has given rise to the 
opinion that the birth injury and subsequent hsematoma of the muscle were 
responsible for the torticollis. In many of these cases there iB marked facial 
asymmetry, the face being smaller on the Bide of the affected sterno-mastoid. 
This association points strongly to some defect in the nerve centres of the 
medulla. 

Treatment consists in tenotomy of the contracted muscle. 


THE TICS 


Synonym. — Habit spasm. 

Definition. — A group of maladies characterised by the occurrence of 
(1) sudden, rapid, twitch-like, involuntary co-ordinated movements, always 
of the same nature and in the same region ; or of (2) sudden psychical pheno- 
mena, imperative ideas and explosive utterances ; or (3) of a train of deliberate 
highly co-ordinated actions produced by an imperative idea. Any com- 
bination of these phenomena may occur. 

The tics are both ©tiologically and clinically related to spasmodic torti- 
collis, into which some of the motor tics gradate. A torticollic movement 
may occur as a tic, and it may in rare cases pass over into an established 
torticollis. 

The tics may be conveniently divided for clinical purposes into the follow- 
ing groups, between which any combinations may occur : 

1. The clinical picture is made up by the occurrence of sudden twitch-like 
co-ordinated movements, which resemble reflex or defence movements. The 
movement is always of the same nature and occurs in the same region, though 
Beveral different tics may occur in the same patient. The usual region affected 
is the face, with the pharynx and larynx, the neck and upper extremity. 
This form occurs chiefly in children, and usually runs a favourable course — 
Simple Tic. 

2. The spasms are more severe and complicated than in simple tic, and 
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While the more simple forms of motor tic from their pattern suggest 
strongly that they were originally associated with some peripheral irritation 
conjunctiva in the case of a blinking tic, from the nose in a case of 
sauffling tic, and from the larynx in a case of laryngeal tic, and that constant 
irritation from these regions has set up a habit, yet it cannot be too strongly 
pointed out that in many cases no such peripheral irritation precedes the 
onset of tic, and the irritation and cause come from within the nervous 
system alone. 


1. SIMPLE TIC 


Synonym. — Habit spasm. 

This is a common disorder of late childhood, the majority of the cases 
occurring between the fifth and the tenth year. Both sexes are prone to the 
condition. The onset may be preceded by deterioration of health from any 
cause, and sometimes fright and emotion bring on the tic. Often (is malady 
arises in perfectly healthy children without assignable cause. The children 
are usually highly strung and intelligent. It is a rare event to see a dull 
and backward child with a tic. 

Symptoms. — The recurring tic appears somewhat suddenly, and may 
reach its height in a few dayB. The movements are of the nature of a ample 
aot. They occur suddenly and without warning, and are executed rapidly. 
Usually the movement is of one kind only ; but sometimes several movements 
coe xis t. The common ate of the spasm is the head, face and neck. Blink- 
ing winking, alternate elevation and depression of the eyebrows, sde to 
side movements of the mouth, tossing the chin in the sir, sudden movements 
of the tongue, palate or larynx, accompanied by an unpleasant fidgeting 
sound, are of frequent occurrence, while any movement of the head upon i the 
shoulder, torticollic movements, shrugging of the shoulder, and any mo - 
meats of the arm may be met with. Respiratory movements are often 
associated with those occurring in the tongue and larynx Tic affecting_the 

^varia^^ 

Sfc k - peculiar tot it «*£ 
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It is short and sharp, like a twitch. In chorea the movements are slow 
compared with those of tic, and are irregular in nature, in time and in place. 

Prognosis. — Most cases of simple tic recover, whether they are treated or 
not. They recover much more quickly under treatment, and two or three 
months suffices in most cases to see the end of them. The longer a tic lasts, 
the more difficult it is to cure. In the rarest cases only does a tic of this 
nature persist or merge into one of the more severe forms. 

Treatment. — A scrutiny of the general health should be made, and any 
defects attended to. Matters of hygiene, diet, education, exercise and 
pleasure should be correct and normal. Observation and remarks upon the 
child’s defects, and anything tending to increase self-consciouBness should be 
avoided. The confidence of the child should be gained if possible, and any 
source of mental worry, or grief, or annoyance should be ascertained and 
corrected. Restraint and discipline should be kindly taught, and an orderly 
life followed in which the child is happy, and in which Ins time is fully and 
congenially employed. In severe cases only is it necessary to interdict all 
physical and mental exertion and excitement, and enjoin rest in bed, and 
these measures should only be employed for a short time. Aspirin in 10- 
grain doses 3 times a day is a most valuable remedy, hardly to be dispensed 
with in any case. Tonics are often useful. 


2. CONVULSIVE TIC 

In this malady, which was first described by Gilles de la Tourette, and 
which bears hiB name, the same movements as are met with in simple tic 
occur ; but they are more severe and more widely spread, and they may 
involve the whole body in spasm at one time. In addition, there are 
psychic tics, which cause irresistible impulses, among which are explosive 
utterances, repetition of words, sounds and gestures, and also imperative 
ideas. 

^Etiology. — The stigmata of physical and mental degeneracy aTe rarely 
absent, neuropathic and sometimes direct heredity is often present. The 
malady is said to be more common in males, and is met with more often in 
France than in England — where it is a rare disorder. The symptoms appear 
usually between the ages of 10 and 15 years, and commonly follow physical 
or mental shocks or acute illness of any kind. 

Symptoms. — The spasmodic movements resemble at first those of simple 
tic in their nature and rapidity, and favour the same sites ; but they are not 
restricted to the repetition of the same movement, but successive movements 
may vary widely in position and extent and sometimes involve the whole 
musculature of the body. The great variety of facial grimaces, head jerking, 
grotesque attitudes and ridiculous pantomime which may occur in this affec- 
tion lead commonly to the belief that the patient is shamming. The tic 
is not continual as in the simple form. It occurs in the form of bouts in 
which the same pantomime is reproduced. These are often excited by observa- 
tion and emotion. They can often be controlled, but with much fatiguing 
effort on the part of the patient, who becomes so worn out with half success- 
ful efforts to control them that he ceases to make the attempt. Between the 
attacks the patient seems quite normal. The psychic phenomena are the 
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3. PSYCHICAL PIC 

In this condition there is no muscular spasm ; but the sudden event takes 
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conmsta of aomo sound or word or group of either, which is habitually uttered, 
with complete irrelevancy of tune, place or sense. Sometimes the words 
are of an obscene nature and cause the greatest distress to the patient, who 
often of innocent mind, is never safe from putting himBelf to shame ’ ri ~ 


utterances may be single, or may be repeated over 0 and over in rapid'succes- 
sion. Echolalia, which is an uncontrollable impulse to repeat sounds heard, 
or to repeat words which the patient or others have just spoken, may be 
met with. The great characteristic of the condition is that though the 
patient desires above all other things to prevent their occurrence he cann ot 
do so by any effort of will. Other symptoms that are commonly met with 
in this condition are imperative ideas and impulsive acts of all sorts, and in 
general the symptoms of a severe obsessional state. 

Diagnosis. — Both in the convulsive and psychical tics the diagnosis is 
placed beyond doubt, both by the nature of the movements and by the 
peculiarity of the psychic disturbance. 

Prognosis. — Permanent recovery has occurred from both these condi- 
tions; but such an event is rare. Most of the cases follow a downward course 
despite treatment, and many end in suicide or insanity. 

Treatment.— General tonic treatment, with change of circumstance and 
kindly moral and physical discipline, with healthy pursuits and congenial 
intellectual and physical occupation are the most likely to benefit. The 
psychiatric treatment is that of the underlying obsessional state. 


one 


OCCUPATION NEUROSES 

Synonyms.— Craft Palsy ; Occupation Palsy ; Occupation Cramp. 
Definition.— A peculiar malady determined by tbe habitual use ot im* 
set of muscles for the constant repetition of an act of short range, to the 
exclusion of acts of wider range and acts involving a different set of musclw. 
The symptoms are: (1) local pain in the muscles concerned; (2) local 
spasm of the muscles ; (3) loss of volitional control of the range and nature of 

Se movemenS ; and (1) weakness of the movements. These symptoms may 
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they are carried out without attention and almost subconsciously while the 
performer's thoughts are concentrated on other aspects of his work. (2) They 
involve the rapid, repetitive action of small groups of muscles which may thus 
be supposed to be subject to especial fatigue. In many such occupations 
from 5 to 10 repetitive movements a second may be executed. (3) No struc- 
tural change in the cerebral cortex, nervous system or muscles has ever been 
demonstrated. (4) In the vast majority of cases the disability initially con- 
cerns only one set of stereotyped movements and the affected parts function 
normally in other activities even though these involve movements of com- 
parable rapidity and skill. Thus, the subject of writer’s cramp is able to use 
the hand normally for shaving, eating or even for playing the piano. In 
severe and intractable cases, however, other similar co-ordinated movements 
of the hand may gradually be drawn into the ambit of the disorder, especially 
if they concern the patient’s definitive occupation. (5) The first manifesta- 
tions of the disorder are likely to make their appearance when the individual 
is called upon to exceed a certain level of performance, or after any physical 
or psychological event which may lower the patient’s normal level of effi- 
ciency. (6) The more searching the inquiry, the greater is the number of these 
cases that are found to show evidence of predisposition towards psychological 
instability. In a study of telegraphists’ cramp in 1927 this was estimated to 
be as high as 75 per cent. (7) Faulty training in the use of the instrument, 
e.g. the pen, and bad design in machinery, e.g. certain varieties of Morse 
transmitters, predispose to the disorder in operatives concerned. 

Opinion has gradually moved away from the original conceptions of the 
disorder as being due to structural change or uncomplicated physical fatigue 
towards the view that it is primarily psychogenic. Causative factors are 
no doubt numerous and often multiple, and both physical and psychological 
in nature, but in their summation they result in the breakdown of the smooth 
execution of a stereotyped movement, and ultimately lead to the setting up 
of a faulty habit closely akin to a stammer or a tic. 

Symptoms. — These are of two orders, namely : subjective, consisting 
of discomfort, pain and the Bense of fatigue ; and objective, comprising 
muscular spasm and the abnormalities of movement arising from it and from 
the effort to avoid both pain and spasm. In some subjects pain, in others 
spasm predominates. 

The onset is gradual. In the case of writer’s cramp the movements of the 
pen become inexplicably difficult and tend to be irregular, the strokes extend- 
ing too high or too low. The subject then finds himself grasping the pen with 
excessive force, and the correct adjustment of the finger ends becomes hard 
and apt to fail, the index slipping off the penholder. This he tries to correct by 
a still firmer grasp. The hand then begins to ache, and feels heavy and tired. 
With the passage of time all these symptoms increase, and the writing becomes 
more irregular and the nib is driven more firmly into the paper which it 
penetrates, the ink spluttering over the sheet. Some tremor may develop 
in the limb. As the condition grows worse, the cramp appears more and 
more readily when writing is started, so that even taking the pen in the hand 
may evoke cramp. At the same time, other fine and repetitive movements 
of the hand may be performed with normal ease and facility. The pain 
which in varying degree accompanies the cramp tends as the affection grows 
worse to spread from the small hand muscles up the limb until the whole 
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Nevertheless errors are not infrequent and consist in the diagnosing of 
writer s or of telegraphist s cramp when in fact some organic affection is 
present. Paralysis agitans, with little or no tremor, and post-encephalitic 
Parkinsonism provide fruitful sources of error. In the clinical picture thus 
presented, the initial symptoms may involve the right arm and hand, and 
at first consist in a difficulty in the normally rapid and free performance 
of fine movements. Not unnaturally the handwriting may be affected early. 
It becomes slow in performance, spidery and progressively smaller, and the 
effort to continue writing may be irksome and even painful. The total 
clinical picture in such a case is made up of such small deviations from the 
normal that the inexperienced or careless observer may miss them and may 
note no more than the patient himself has noted ; namely, that it has become 
difficult and uncomfortable to write. Amongst other organic conditions 
which may be encountered under the erroneous diagnosis of writer’s or 
telegraphist’s cramp may be included cervical rib, any organic nervous 
affection which impairs find hand movements, arthritis, and painful affec- 
tions of muscles. The general principle which underlies accuracy of diagnosis 
here as elsewhere is careful and systematic clinical examination. 

Course and Prognosis. — In a young subject, who shows signs of the 
malady during training or soon thereafter, the outlook is hopeless with regard 
to continuance of the occupation, and the progress is from bad to worse. In 
older subjects the course varies greatly. Some cases recover completely 
and permanently, even though they continue with the occupation.^ In 
others— and this class is much larger than is usually supposed— the condition 
of cramp becomes stationary, and persists though not in disabling fashion. 
In a third and numerous group it progresses to incapacity, and tends to 
reappear with every change of occupation. In a few cases thepatients 
become incapacitated for all the finer movements of both hands. The prog- 
nosis is usually serious ; but a correct forecast can only be made from the 
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General treatment consists of the removal, when possible, of adverse 
factors in the patient’s environment, such as uncomfortable working con- 
ditions, poor light, excessive noise, and sources of personal friction. Full 
attention should be given to all aspects of the subject’s physical well-being. 

Psychological treatment may play a valuable part in relieving the under- 
lying anxiety and tension, and in enabling the individual to make a better 
adaptation to his surroundings, and whenever necessary in giving guidance 
as to a change in occupation. Careful selection of personnel in occupations 
liable to the disorder is of great value in eliminating those with special pre- 
disposition to this form of breakdown. 

When attention has been given to these factors re-education of the move- 
ments themselves can profitably be attempted, particularly in the variety of 
the disorder most often encountered in general practice — namely, writer’s 
cramp. A specially large pen or pencil should be used, and held loosely and 
comfortably in the natural writing posture. At first the patient Bhould 
practise drawing straight lines from left to right with easy movements of 
the forearm. Next, while the same basic movements are maintained, the 
lines should be made wavy by simultaneous movements of the wrist. Then 
the waves should be regularly interrupted so that they become series of 
pot-hooks, m’s and n’s. From this by gradual stages the smooth execution 
of other letters may be achieved. 


LOCAL LESIONS OF THE SPINAL CORD 

INTRODUCTION 

For lesions of the spinal cord the general rule applies that examination 
of the nervous system enables us to determine the nervous structures which 
are affected and also the site of a lesion, but in order to determine the nature 
of the lesion we are dependent on information obtained from other sources, 
namely, (1) the history, (2) the general examination of the patient, and (3) 
special tests. 

There are many morbid affections in which the spinal cord is damaged 
only in a short portion of its extent, and it may be of the greatest importance 
to determine the exact site of the lesion. 

The functions of the motor and sensory tracts are usually to a greater or 
less degree interrupted by the lesion, and it is possible by examination of 
these functions to determine the somatic level below which muscular weakness, 
spasticity and reflex disturbances exist, and below which sensory functions are 
impaired. By these means the level of the lesion can be determined approxi- 
mately. Secondly, the motor, sensory and reflex functions of the individual 
segments of the cord aie known, and from this knowledge it is possible to 
determine more precisely in which segments of the cord function is abolished 
or impaired, and therefore at what precise level the lesion is situated. 
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Motor Tract Disturbances — Spastic Paraplegia 

Motor symptoms.— Interruption of the pyramidal tracts produces spastic 
weakness in parts below the lesion, which, when fully developed, constitutes 
the picture of spastic paraplegia. The clinical features are : (1) Diminu- 
tion of voluntary power ; (2) alterations in the amount and distribution of 
muscle tone, and in the attitude of the limbs ; (3) changes in the tendon and 
skin reflexes ; and (4) the occurrence of certain involuntary and reflex 
movements. 

The phenomena of spastic paraplegia have been analysed by Walshe as 
follows i It is essential to remember that the muscles of the lower limb are 
divided into two distinct groups, namely, the flexors and the extensors, and 
that the muscles which dorsiflex the foot and toes are physiologically flexors, 
while the corresponding plantar flexors are extensors. In all that follows 
these important muscles will be grouped according to this nomenclature. 

1. Loss of voluntary power varies from slight weakness of one group of 
muscles to complete paralysis of both limbs, and depends on the degree of 
damage to the pyramidal tracts. It usually begins in the distal segments of 
the limb, and is greater in the flexors than in the extensors. Dorsiflexion is 
the earliest and remains the most severely impaired movement. 

2. The tone in all the muscles increases early, and is greatest in the 
extensors. Hence an early symptom is generally stiffness of the limbs, 
especially a difficulty in flexing them. If the limbs are handled passively, the 
resistance to flexion is found to be greater than to extension. It is greatest 
at the beginning of a passive movement and decreases suddenly in a way 
that has given rise to the expression “ clasp-knife rigidity.” As power 
diminishes spasticity increases, until at length the limbs are held constantly 
in an attitude of complete extension. Tins combination of weakness and 
spasticity with extended lower limbs is known as “ paraplegia in extension.” 

As the damage to the cord increases, and when certain extra-pyramidal 
motor tracts are affected, the extensor muscles gradually lose their excessive 
tone for which connections with the brain-stem through these extra-pyramidal 
tracts are essential, while the tone in the flexor muscles, which depends on a 
reflex arc which is purely spinal is retained. The result is that the knee- 
and ankle-jerks, which indicate tone in extensor muscles, are lost while the 
reflexes from flexor muscles (hamstring-jerks) persist. At the same time, in 
some cases, the limbs are gradually drawn up by the unopposed action of the 
flexors. This combination of weakness and spasticity with flexed lower 
limbs is known as “ paraplegia in flexion.” At first, the flexed position is 
occasional — flexor spasms ; later, it becomes constant, but is still due entirely 
to excess of tone in the flexors ; and ultimately, contractures occur in the 
muscles, and the deformity becomes permanent. 

Exaggeration of the tendon reflexes is a constant early sign of spastic 
paraplegia. The abdominal reflexes below the level of the lesion and the 
cremasteric reflexes are lost early. The normal plantar reflex is also lost, 
and is replaced by a different kind of reflex — Babinski’s sign, the “ extensor ” 
plantar response. 

While the limbs are still rigid in . extension, the commonest involuntary 
movement is a spontaneous clonus of the extensor muscles, in which the 



1742 


DISEASES OF THE NERVOUS SYSTEM 

•whole limb trembles, as it does when ankle clonus is elicited in a case with 
marked spasticity. In the later stages, when the extensor muscles are be- 
ginning to lose their tone, a new kind of movement appears, in which the 
limbs are drawn up suddenly from time to time by an involuntary contraction 
of the flexor muscles — flexor spasms. Further, by appropriate stimulation 
many reflex movements can be produced in the paralysed limbs. The most 
important of these is the “ flexion reflex of the lower limb.” This is elicited 
most easily by stimulating the outer border of the sole by firm pressure or a 
pin-prick, and in its complete form consists in flexion of the hip and knee, 
dorsiflexion of the foot, and an upward movement — so-called extension but 
physiological flexion — of the great toe. When the damage to the motor 
tracts is slight, when the limbs are rigid in extension and the movement of 
flexion is prevented by the hypertonus of the extensors, or when almost all 
reflex activity has disappeared, the reflex appears in its minimal form. A 
part of this minimal response is an “ extension ” of the great toe. The normal 
“ flexor ” plantar response is obtained from the sole alone. The pathological 
reflex, of which the “ extensor ” response is a part, may be obtained not only 
from the sole, but when well developed by stimulating the skin and deeper 
structures on any part of the lower limb. In the light of this the nature of 
many reflexes which have been described as isolated signs of pyramidal tract 
disease, e.g. the “ extensor ” plantar response, Oppenheim’s and Gordon’s 
Eigns, and many others, become clear. In all of them a stimulus iB applied 
to some part of the lower limb, and the response is a flexion reflex, whose 
most obvious component is “ extension ” of the great toe. It is unfortunate 
that the term “ extensor response ” is commonly used to describe a movement 
which is physiologically one of flexion. 

Sensory Tract Disturbances 

The level of the lesion may be determined approximately by ascertaining 
the highest point at which sensation is impaired, but in general, for reasons 
which will be given, the exact site of the lesion is usually several segments 
higher than the level determined by this method. When the two sides of the 
cord are affected unequally the anaesthesia is confined to one side or extends 
higher on one side than on the other. In many instances reliance has to be 
placed on the disturbances of pain and temperature sensation and it must be 
borne in mind (1) that the spino-thalamic tract in the antero-lateral column of 
the cord is concerned with pain and temperature sensation on the opposite half 
of the body, and (2) that the fibres crossing the cord to join it do so with 
different degrees of obliquity at different parts of the cord. In the lumbo- 
sacral enlargement the pain and temperature fibres cross slowly and in fact 
clinical experience suggests that they have not taken up their new position 
until they reach the twelfth dorsal segment. In the mid-dorsal region the 
decussation of pain and temperature fibres is complete one segment above the 
point of entry of the root by which they reach the cord. At higher levels 
crossing again takes place more slowly, until in the upper cervical region 
impulses which enter together in one root ascend through five or six segments 
before all of them reach the opposite side. At all levels pain crosses most 
quickly, then cold, then heat, and touch slowest of all. 

"When the posterior columns of the cord arc involved in the lesion, loss of 
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Brown-Sequard Syndrome 
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the posterior column conveying sense of position impulses from the lower 
limb on the same side as the lesion. Consequently a local lesion affecting 
one half of the cord produces a syndrome, described by Brown-Sequard, 
consisting of loss of power (with spasticity) on one side, and loss of pain and 
temperature appreciation on the other side, below the level of the lesion ; 
ana, if the posterior column is involved (and it often is not), loss of sense of 
position on the same side as the weakness. 

The Brown-Sequard syndrome most commonly results from lesions in 
the thoracic portion of the cord. Occasionally it occurs with lesions in the 
cervical portion, and then the upper limbs as well as the lower may be involved. 
It does not occur with lesions in the lumbar or sacral cord, because, as has 
already been mentioned, the pain and temperature fibres have not crossed 
in these portions, and, consequently, with lumbar and sacral unilateral 
lesions all the sensory loss is on the same side as the weakness. 

Segmental Diagnosis 

Motor localisation. — Each segment of the cord contains groups of anterior 
horn cells for several muscles, and most muscles receive nerve fibres from more 
than one root ; but as each muscle seems to have one main root of supply, the 
weakness, wasting and loss of tone vary in distribution with the segment 
affected. The muscles which suffer most when the corresponding segment is 
damaged are named hereunder : 

Q Suprnspinatua. infraspinatus. C t . Biceps, deltoid, bracbialia, supinator longus. 
<?,. Pronators of forearm. C r TricepB, extensors of wnst and fingers. 
C,. Flexors of wrist and fingers. D t . Small muscles of the hand. D,-„. 
Intercostal muscles. Muscles of the abdominal wall. £ s - s . Adductors of 

thigh. Abductors of thigh, extensors of knee. L t . Hamstrings. Glutei 

calf muscles. 8 r Anterior tibial muscles -peronei— small muscles of foot. 

Wasting of the muscles in an intercostal space is a valuable guide, as the 
muscles of each space are innervated from one segment aIone._ If the lea - 
is at the level of the ninth dorsal segment the rectus abdominis is weakened 
below a point about an inch above the umbilicus. In such a case, when 
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are diminished or lost, and the tendon reflexes are exaggerated. The segments 
on which important reflexes depend are : 

C s . Biceps- and supinator-jerks. G e . Pronator- jerks. O v Triceps-jerks. D,. n . 
Abdominal reflexes. L t . Cremaster reflexes. L s . Knee-jerks. S v Ankle- 
jerks. S v Plantar reflexes. 



Flo. 91. — Diagram of cataneou areas of posterior nerve roots. 


In lesions involving the fifth cervical segment of the cord, such as may be 
found in syringomyelia and in injuries associated with dislocation of the 
cervical spine, Babinski has recorded that the supinator jerk may be abolished 
and replaced by finger flexion when the lower end of the radius is tapped. 
This is known as “ inversion of the radial reflex,” and is a useful localising 
sign of lesions of the segment in question. 
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Disturbances op tee Bladder and Rectum 

Emptying of the bladder is essentially a reflex function, but in the normal 
state the reflex is voluntarily controlled, being inhibited or initiated at will. 
The detrusor musculature of the bladder wall is innervated by para-sympa- 
thetic fibres from the second and third sacral segments of the spinal cord. 
The sphincter musculature is innervated by sympathetic fibres coming from 
a higher level, namely, from the first and second lumbar segments, with 
contributions from the third and fourth. The emptying reflex is excited bv 
an appropriate degree of pressure within the bladder and it evokes a co- 
ordinated activity combining contraction of the detrusor with relaxation 
of the sphincter. Voluntary control over this reflex is exerted through the 
upper motor neurones, and as long as one pyramidal tract is functioning 
perfectly, control of the bladder remains normal. When the function of 
both pyramidal tracts is impaired by a spinal lesion above the lumbar region, 
voluntary inhibition and voluntary initiation of the bladder-emptying reflex 
become imperfect. If spinal reflex activity below the level of the lesion is 
greatly exaggerated, as for instance, in many cases of disseminated sclerosis, 
the bladder-emptying reflex is hyper-active and with the impaired control the 
patient is unable to inhibit it and precipitancy of micturition results. In 
other instances the patient is unable to initiate the reflex when he wishes and 
may be able to pass urine only after long delay. While one or other form of 
disturbance usually predominates, they are not mutually exclusive and both 
may occur on different occasions in the same patient. Delay in micturition 
may go on to retention as a progressive spinal lesion becomes more complete. 

With sudden or rapidly occurring tract lesions above the lumbar region, 
associated as they are with depression of spinal reflex actmty, ? 

urine is the rule. As soon as the bladder becomes distended retention is 
followed by overflow incontinence, and it should be an invariable rule in a 
cases of incontinence to feel for a distended bladder m the abdomen. At a 
lato stage In many such cases spinal reflex activity increases and refiex 
emptying of the bladder may then occur at intervals. The bladder maj act 
stionteneouslv or the reflex may be initiated by pressure on the lower abdomen 
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is paralysed and dribbling incontinence results. Lesions in tbe second and 
third sacral segments or in the corresponding spinal roots interrupt the arc 
of the emptying reflex and so cause retention, with a flaccid condition of 
the bladder wall. Lesions in the conus medullaris, where there is a reflex 
controlling centre, produce the same effect. 

Control of the rectum is in nearly every respect similar to that of the 
bladder. Incontinence of faeces usually occurs only after aperients have 
been taken : retention expresses itself as constipation and may be relieved by 
regular enemata. 

Sweating 

With severe lesions of the spinal cord, sweating is excessive on the paralysed 
parts of the body. If not evident it may be excited by cutaneous stimuli 
or by the injection of a small dose of pilocarpine (gr. £), and the level of a 
spinal lesion may be determined by this means by an observer who is familiar 
with the cutaneous segmental distribution. 


Sopface Anatomy 

If the cord is to be exposed at the level of the affected segments their 
relation to the spinous processes of the vertebra must be known. The seg- 
mental localisation of a lesion having been obtained, the desired segment 
can be found as follows : In the cervical region of the cord, deduct one from 
the number of the segment — the sixth cervical segment is at the level of the 
fifth cervical spine ; in the upper half of the thoracic cord, deduct two — the 
fifth thoracic segment is at the level of the third thoracic Bpine ; and down to 
the first lumbar segment, deduct three — the first lumbar segment is at the 
level of the tenth thoracic spine. The remaining segments of the cord are 
shorter and so are further separated from their corresponding vertebra. 
The third lumbar segment is approximately at the level of the eleventh dorsal 
spine, and the first sacral segment at the level of the twelfth. The cord 
terminates just above the level of the first lumbar spine. 


Localisation by Intbathecal Injection of Lipiodol 

When the existence of a compressive lesion of the cord or its exact site is in 
doubt, great help may be obtained by injecting into the thecal canal a fluid 
substance which is opaque to X-rays, and the substance in common use is 
lipiodol. If one or two c.c.s. of lipiodol be injected through the occipito- 
atlantoid ligament into the cistcrna magna of the subarachnoid space, it falls 
rapidly to the site of obstruction, where it is arrested, wholly or partially, and 
can be seen on the X-ray screen or film, in relation to the vertebra. A safer 
procedure is to inject the lipiodol by lumbar puncture and theD, making use 
of a tilting X-ray table, to tilt the patient so that the oil runs towards his 
head. When the lesion is as high as the cervical region, this manoeuvre is not 
very satisfactory because of the discomfort caused to the patient by prolonged 
tilting. The oil will run more rapidly within the theca if it is heated to just 
above body temperature by immersion of the phial in warm water for 15 to 
20 minutes before injection. 



tumours of the spinal cord 


1747 


General Management of Paraplegia 
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carefully dried, rubbed with surgical spirit or eau-de-Cologne, and powdered. 

These measures harden the skin and make it less likely to break down under 
the constant pressure of the body weight. The patient’s position should be 
time to time to prevent the development of sacral bedsores. 
When there is incontinence of urine, as far as possible care should be taken to 
prevent tbc skin from becoming wet and sodden, and the toilet of the anus 
after defalcation should be careful and thorough. There are various remedies 
for the sacral or trochanteric bedsore when it develops. Separation may be 
hastened by wet dressing of ensol, or sometimes by fomentations, though the 
latter should be used with caution. The ulcer is packed with eusol gauze, 
or with an ointment of zinc oxide and castor oil. When it is clean and healing 
begins, it may sometimes be hastened by dressings of gauze Boaked in red 
lotion. The heels should also be carefully watched for the appearance of the 
hasmorrhagic blisters which herald the development of a sore. Rings for the 
heels may avert them, and air rings for the sacrum may also be needed. 


TUMOURS OF THE SPINAL CORD 

Synonym . — Intramedullary Tumours. 

Aetiology and Pathology. — Tumours of the spinal cord while uncommon, 
nrc not rare, and are encountered at all ages. According to Kernohan’s 
statistics the ependymoma, a tumour arising from the cells of the ependyma 
of the central canal, is the commonest type, forming about half of the total 
number. Tumours of this variety are demarcated from the nervous tissue 
of the cord, and although centrally placed are capable of surgical removal. 
They arise most frequently in the cervico-thoracic region and in the Slum 
terminale. Various types of gliomata form the remainder of the total, the 
Glioblastoma being the most common ; all the tumours of this group are ol an 
invasive character, devoid of any definite demarcation, and therefore in- 
capable of being removed by operation without gross damage bemg done to 
the cord. In addition to the tumours arising from the tissues of the cord 
medulloblastomas and oligodendrogliomas may be found on the ^surfa e 
Sc cord as seedling metaBtases from cerebral and especially cerebellar tumours. 

presenting ft. sign. of. lod 
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are unusual, but local muscular wasting, corresponding to one or several 
consecutive segments, is frequently present. Sphincter disturbances occur at 
a relatively early stage. 

The cerebro-spinal fluid contains a moderate excess of protein, and some 
excess of globulin. Quickenstedt’s test does not indicate any blockage in the 
spinal theca until the tumour has reached such a size that it occupies most 
of the width of the theca. Unless the tumour is at an advanced stage, there 
may be no obstruction to the passage of lipiodol, and even at a late stage the 
obstruction may be only partial. The expanding mass within the spinal 
theca may cause thinning of the pedicles of several consecutive vertebrae, 
which may be apparent in the X-ray film, and in consequence of the t hinnin g 
the interpeduncular distance on each affected vertebra is increased. 

Diagnosis. — This has to be made from (1) other forms of spinal cord 
disease which produce paraplegia of gradual onset, and (2) compression of the 
cord from without. Of the former, disseminated sclerosis is usually the most 
difficult to exclude, and is the disease to which the symptoms of spinal tumour 
are most often wrongly attributed. The diagnosis of disseminated sclerosis 
is rarely justified unless there is evidence of several lesions in the central 
nervous system, and if after careful examination of the whole nervous system 
all the signs and symptoms can be attributed to a single spinal lesion, the 
probability of tumour is greatly increased. Secondly, with tumour, the 
exacerbations and remissions of disseminated sclerosis do not occur. Finally, 
in a case of tumour the cerebro-spinal fluid may show a considerable increase 
of protein ; a moderate increase however (-06 per cent, or less) does not help 
in the differentiation. It should also be borne in mind that the spinal fluid in 
an active case of disseminated sclerosis occasionally gives a “ paretic ” type of 
curve with Lange’s colloidal gold test, which does not occur in the case of 
tumour. Cases of supposed disseminated sclerosis beginning after the age of 
45, especially in males, should be regarded with the greatest suspicion. The 
diagnosis may be particularly difficult in cases of haemangioma of the cord, 
because in many of these there is evidence of two spinal lesions. 

Localised spinal syphilis may also closely simulate intramedullary tumour, 
but such cases are quickly recognised if the Wassermann reaction is performed 
on the cerebro-spinal fluid and blood as a routine measure. 

The diagnosis between intramedullary tumour and compression of the 
cord from without (e.g. by a meningeal tumour, or a neurofibroma) cannot 
usually be made with confidence on clinical grounds. Search should first 
be made for evidence of those conditions which are known to cause com- 
pression. Quickenstedt’s test may, of course, indicate obstruction in the 
theca, but in many cases at the stage at which diagnosis is called for it gives 
an indefinite result, and X-ray investigation with lipiodol is then required. 
If this reveals no obstruction, or if the picture obtained indicates a fusiform 
expansion of the cord with a little of the oil passing down at the sides of it, 
the diagnosis of intramedullary tumour may be accepted. In many cases the 
final diagnosis is made only by exploratory operation. 

Treatment. — Many ependymomas have been successfully removed by 
skilled neuro-surgeons, the cord having been incised between the posterior 
columns. If exploratory operation reveals a glioma or evidence of a ha?- 
mangioma, surgery can do no more to benefit the patient, and the treatment 
thereafter is that of parpalegia in general. X-ray therapy is ineffective. 
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of collapse of a vertebral body such as may occur in malimant disease com- 
pression is m general a slow process, although in a number of cases the sym- 
ptoms come on rather abruptly. A sudden process, such as fracture-disloca' 
t ion of the spine, causes laceration rather than compression of the cord. 

Clinically , compression is characterised by a combination of two sets of 
phenomena, namely, local or root symptoms in the regions supplied by the 
roots arising from the cord at the level of the lesion; and remote or cord 
symptoms due to interruption of the conducting paths in the white matter. 
Obstruction of the spinal theca may be inferred if Queckenstedt’B test (see 
pp. 15(37, 1578) is positive. In addition, complete or partial obstruction is asso- 
ciated with an increase of protein in the fluid below the obstruction, and Froin’s 
syndrome (sec p. 15G8) may be present. In most cases the fluid showB a slight 
degree of xantlio-chromin, X-ray examination after injection of lipiodol into 
the theca (see p. 1746) confirms or reveals the site of the obstruction, and the 
out line of the Idling defect may give a valuable clue to its nature. 

Compression of the spinal cord may be the result of (1) conditions arising 
within the theca, the most important of these being meningeal tumours, 
neurofibromata and meningitis serosa circumscripta (arachnoiditis); and 
(1!) lesions compressing the theca and subsequently the cord. Of the latter, 
the most important are vertebral diseases, especially tuberculous disease of the 
spine and secondary carcinoma ; less common is a protruding intervertebral 
disc ; and rarer causes are extra-thecal abscess, Hodgkin’s disease, Paget’s 
and other forms of bone disease. 

1. Intrathecal Compression 
Meningeal Tumours 

Though fibroma and sarcomn are occasionally found, for practical pur- 
poses the “ meningioma,” or endothelioma of the dura, is the only common 

tumour arising from the spinal meninges. • 

./Etiology and Pathology.— The meningioma is a &m oval, pinkish 
tumour of Sooth or nodular outline. When impregnated with calcareous 
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the combination and especially the course of these symptoms being almost 
pathognomonic. Sensory signs of similar slow course accompany the motor 
signs, or follow them after a brief interval. The sense of position may be the 
first to be disturbed, and give rise to unsteadiness in walking and standing. By 
the time the patient comes under observation the cerebro-spinal fluid shows 
considerable increase in its protein content and in the glob ulin fraction, 
and Quickenstedt’s test is positive. If the tumour is in the cervical region, 
as is unusual, all the foregoing changes are'less intense. 

X-ray examination may reveal an outline of the tumour at the level 
determined clinically, or, more often, it shows some change in the shape of 
the pedicles of the vertebral arches, or an increase of the interpeduncular 
distance. Lipiodol introduced into the theca is held up, and its border in 
contact with the obstruction displays the outline of the surface of the tumour. 

Diagnosis. — With such manifestations the diagnosis of meningioma is 
most probable, but the diagnosis from other forms of intrathecal obstruction 
is not certain until the tumour is seen at operation. The diagnosis from extra- 
thecal compression is usually easier. With spinal caries root pains are rarely 
so severe, signs of bone disease are rarely absent, and the paralysis is usually 
bilateral from the beginning and is severe by the time sensory loss develops. 
The distinction from vertebral new growth is generally made or confirmed by 
X-ray examination, but may for a time be impossible when bone symptoms 
and X-ray signs are absent. 

Course and Prognosis. — The growth is often extremely slow. Boot 
symptoms may precede paralysis by months or even years, and the weakness 
may increase gradually for several years before walking becomes impossible. 
Malignant growths are fatal, and simple growths equally so, if not removed. 
Most patients with simple tumours come to operation during the second year 
after the onset of the first symptom. The prognosis for recovery of power 
depends in part on the duration of the weakness in the lower limbs. Complete 
recovery may be expected if it has not lasted more than a year, and if sphincter 
control has not been lost. Recovery from severe paralysis takes from 5 to 9 
months. When the paralysis is of longer duration, recovery, though gratifying, 
is rarely complete. Nevertheless, full return of power has been seen after 
three years of severe paralysis. 

Treatment. — This is obviously surgical. The mortality after operation 
for the removal of simple tumours is low in skilled hands. During the recovery 
stage following removal of the tumour, the treatment after the operation 
wound has healed is that of spastic paraplegia in general (p. 1747). 

NEUROFIBROMATA 

^Etiology and Pathology. — Neurofibromata within the spinal theca 
affect both sexes and occur mostly in early middle life. They arise on the 
spinal nerve roots, and may be solitary .or multiple. In cases of neuro- 
fibromatosis the occurrence of small neurofibromata on many of the lower 
spinal roots is the rule, although they may not give rise to severe symptoms. 
A neurofibroma may be situated partly within and partly outside the vertebral 
canal, the constriction at the intervertebral foramen giving the tumour a 
dumb-bell shape. Histologically the intrathecal neurofibroma has a structure 
similar to that of the accoustic neuroma (see p. 1572). 



COMPRESSION OF THE SPINAL CORD 1751 

n r 1 i s •» * *» 

Di a gnosis.— Tie unilateral nature of the spinal signs mar suouesfc ihn 
nature of the tumour. Also, neurofibromata cause a great increase ofprotcffi 

L fll ? d V ^ sa above 1 P er ««*■ «» common in the 

- b ? ^ d, fl a P^ e Tf5 im tie fll " d ab «>ve the tumour the protein content is 
raised. The fluid withdrawn at lumbar puncture may be yellow. Quecken- 
stedt s test and examination with lipiodol disclose complete or partial obstruc- 
tion ot the theca, and the lipiodol picture may show the lateral situation of the 
obstructing mass. 

, Prognosis and Treatment. — For the solitary neurofibroma these are 
similar to those of a spinal meningioma. When multiple neurofibromata 
are present the prognosis is less favourable, although the removal of a single 
tumour may completely relieve the spinal compression. 

MENINGITIS SEBOSA CIBCUMBCBIPTA 

Synonym. — Arachnoiditis. 

As a result of a lowrgrade inflammation of the arachnoid membrane, 
adhesions occur within it and give rise to cystic formations containing cerebro- 
spinal fluid, or the membrane, thickened and fibrous, may become bound 
down on to the spinal cord. Such arachnoiditis follows injury (perhaps as a 
reaction to haemorrhage), or is a consequence of generalised infectious diseases, 
or it may follow meningitis. 

In the course of a year or several years, the cyst or contracting membrane 
may cause slowly increasing pressure on the cord. Root pains are seldom 
pronounced, but muscular wasting may occur, corresponding to the site 
of the maximal local incidence of the arachnoiditis. The tract signs are 
usually limited to gradually increasing spasticity of the lower limbs, but 
sensory changes, with a definite level, may develop. Pressure measurements 
at the time of lumbar puncture may reveal complete or partial obstruction of 
the theca, and the lipiodol picture may show an appearance of guttering, the 
opaque fluid being broken into droplets among the arachnoid adhesions. 

In the case of a cyst its removal by operation may brmg about great 
improvement in the patient’s clinical condition. The sites of adhesion may 
be difficult to see, and if the cyst be opened madvertently during operation 
the only evidence of its former presence is flattening of the cord and of the 
nerve-roots at the level of the expected lesion. Sometimes the position of the 
evst can be inferred from the absence of normal pulsation below that level- 
When the membranes are punctured in this position, fluid escapes under 
™re and the pulsations 'reappear. Later, symptoms may recur or m 

are worth trying. 
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2. EXTRATHECAL COMPRESSION 

With extrathecal compression, the pressure on the spinal cord is apt to be 
more uniform, and the manifestations have in consequence a greater tendency 
to be equal on the two sides, especially in the lower limbs. This is, however, 
no more than a rule of thumb and there are many exceptions to it. As long 
as the compression is relatively slight, motor tracts are more affected than 
sensory, and consequently with the more slowly progressive conditions, 
weakness and spasticity of the lower limbs may precede sensory disturbances 
by a long period. 


TUBERCULOUS DISEASE OF THE SPINE 

Synonyms. — Spinal Caries ; Pott’s Disease. 

This disease is the most frequent cause of slow compression. It occurs 
most often in children, but is common in adults, and may begin late in life. 
Signs of injury to the cord develop in about 1 case in 20, and are usually 
preceded by obvious deformity of the spine, but in many cases they appear 
before disease of the bone is suspected. Karely paralysis comes on for the 
first time in an adult who has had a curvature since childhood. 

The cord may be damaged by direct pressure of displaced bone, but more 
commonly by an abscess beneath the periosteum of the diseased vertebrae. 
In almost all cases the injury is indirect, and results from oedema of the cord, 
arising from interference with its blood supply by tuberculous granulation 
tissue, which forms on the outer surface of the dura mater and fills the epidural 
space (pachymeningitis externa). The functions of the cord may be tem- 
porarily deranged for long periods by this oedema, without permanent damage 
to the nervous tissues ; hence, when the disease is cured, the oedema subsides 
and the cord recovers. In cases of greater severity necrosis of the nervous 
structures follows thrombosis of the vessels, or prolonged pressure causes 
atrophy of nerve roots, and complete recovery is impossible. 

Diagnosis. — When spastic paraplegia develops in a patient who is known 
to suffer from tuberculosis of the spine, the cause is obvious ; but when it 
precedes the appearance of signs of bone disease, the diagnosis is difficult. 
In all cases of compression the spine should be examined repeatedly for 
deformity, tenderness and limitation of movement. If tenderness is found 
constantly in the same place, and the nervous symptoms are compatible 
with disease of the underlying segments, disease of the bones is almost certain. 
In young persons disease of the spine is usually caries, and in adults caries is 
also the commonest cause, but tumours of the spine and aneurysm should 
be excluded. Severe root pains are rare in spinal caries but are the rule in 
vertebral new-growths. An X-ray picture will usually demonstrate the 
presence and nature of the bone disease. 

Course and Prognosis. — The course of the bone disease does not always 
run parallel with the paralysis, and either may alter in severity independently, 
but if the caries undergoes cure the paralysis usually diminishes. Considering 
the severity of the paralysis, the prognosis is favourable and astonishing 
recoveries occur. The outlook is best in young people with disease in the 
dorsal region. Many recover completely, but more often, especially in adults, 
recovery, though considerable, is imperfect. So long as the lower limbs 
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• . Tr * atmen t.— This is to be directed towards curing tie bone disease 
in the hope that cure of the paralysis will follow, and it usually does so. Com- 
pletc rest on the back and fixation of the spine for many months is the routine 
treatment. The general condition of the patient is to be improved by fresh 
air, a liberal diet and cod-liver oil, iron and arsenic, and great care is to be 
taken to prevent bedsores, cystitis and deformities of the limbs. Laminectomy 
is in general contra-indicated, and operative intervention of any kind ig seldom 
advisable and should never be undertaken without the concurrence of a 
surgeon who has special experience of this disease. After the bony disease has 
healed fixation of the spine by Allbee’s operation or a modification thereof 
is called for in a few cases. 


TUMOURS OP THE VERTEBRAL COLUMN 


Vertebral tumours are about twice as common as all the other forms of 
extramedullary tumours together, and almost all of them are malignant. 
Carcinoma is always secondary, and is a frequent and distressing complication 
of cancer elsewhere. A very small primary carcinoma, e.g. of the breast, lung, 
thyroid or prostate, may produce extensive disease of the veterbrae. Evidence 
of compression may appear before the existence of the primary growth is 
suspected, but on the other hand such may occur several years after complete 
removal of the primary growth and may even be the first evidence of a recur- 
rence. Sarcoma, though the commonest form of primary growth, is relatively 
rare. It begins in the bone or periosteum of the bodies or laminas, often in 
several at once, or simultaneously at different levels. Secondary sarcoma 
arises by metastasis from saicoma elsewhere, or by direct extension from a 
growth in neighbouring soft parts, e.g. of tumours in the mediastinal and 

retroperitoneal spaces. , . .. o 

The growth of vertebral tumours is usually rapid, and extensive portions 
of the spinal column may be completely destroyed. The cord is compressed 
by the growth itself, by displaced bone, or by a process of the growth which 
invades the spinal canal through an intervertebral foramen. As a rule, the 
dura mater sets bounds to its inward extension. Benign tumours of the spine 
are rare They usually grow forwards, but occasionally an osteoma, or an 
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Diagnosis. — When root pains occur in a patient 'with, malignant disease, 
or from whom a malignant growth has been removed, the diagnosis of 
secondary growth in the vertebral column is most probable, even though 
X-ray examination fails at first to reveal any deposits in the vertebral bones. 
When pains are the first symptom, mistakes are easily made for their root 
origin is not recognised. Diminished sensibility in the painful area indicates 
the nature of the pain, and this directs attention to the spine, where tender- 
ness or deformity is discovered. As most vertebral tumours are secondary, 
the next step is to examine the parts where carcinoma is common, remem- 
bering that a small primary growth, e.g. in the breast, lung, thyroid, or 
prostate, may give rise to widespread metastases in the bones. In the absence 
of a history or signs of new-growth in other parts, the diagnosis is founded on 
the combination of local tenderness or deformity and rigidity of the spine 
with root or cord symptoms. The severity of the root pains, and their great 
aggravation by movement, are characteristic. 

Course and Prognosis. — When sarcoma or carcinoma spreads to the 
vertebra from surrounding parts the duration of the disease is measured in 
weeks or months, and death is due to the primary condition. In primary 
sarcoma, and in some cases of carcinoma of the vertebra, life may be pro- 
longed for a year or two, and death is due rather to complications of the cord 
disease — bedsores, cystitis, etc. 

Treatment. — In many cases of malignant vertebral disease the clinical 
effects of compression are relieved by extension of the spine, the patient being 
kept flat in bed with an underlying fracture board. If the paraplegia recovers, 
a plaster spinal jacket can be applied and the patient may begin to get up 
again. In favourable cases X-ray treatment may then be considered. When 
root pains lead to the discovery of a secondary deposit in the spine in a case 
in which the primary growth has been removed and there is no evidence of 
secondary growths elsewhere in the body, X-ray therapy should be employed. 
Paraplegia is prevented, the pains are relieved and life is prolonged. In 
slowly growing primary growths of the vertebra, laminectomy is indicated in 
order to relieve pressure, or to prevent pain by cutting sensory roots, or 
dividing the antero-lateral columns of the spinal cord. The operation is 
merely palliative but is often followed by considerable temporary recovery. 

PROTRUDING INTERVERTEBRAL DISC (CERVICAL AND DORSAL) 

The protrusion of an intervertebral disc in the cervical or dorsal region is 
much less common than in the lower lumbar region. The mechanism by 
which it occurs is the same at all levels ; as a result of trauma the cartilaginous 
annular portion of the disc is ruptured, and the semi-solid nucleus pulposus is 
then gradually extruded. In most cases the mass is protruded backwards 
into the vertebral canal, and causes compression of the theca. In the cervical 
region the degree of compression of the cord which ensues is seldom severe. 

The clinical history of the case is that of spastic paraplegia coming on 
gradually some months after an accident. Progress of the paraplegia is 
usually slow, and after a time one arm or both arms may become spastic 
and may show a little muscular wasting. At this stage the condition in most 
instances becomes stationary. Sensory impairment is seldom demonstrable, 
but there is usually a zone of hyperalgesia corresponding to the segment 
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cases is a filling defect revealed on the film. While the symptoms are pro- 
gressing the differentiation from an intramedullary tumour of the cervical 
enlargement may be impossible, but the history of an accident, and the per- 
sistent absence of objective sensory loss should raise a strong suspicion of a 
disc lesion, and the eventual arrest of the progress excludes the presence of a 
tumour. From disseminated sclerosis the diagnosis may be equally difficult, 
but if it lie recognised that all the manifestations are attributable to a singl e 
spinal lesion it is unjustifiable to postulate disseminated lesions, and moreover 
many of the patients concerned arc above the age at which disseminated 
sclerosis is likely to begin. 

Some of the cases have been relieved by surgical treatment, and it is only 
by operation that the diagnosis can be established with certainty. Failing 
operation the sufferers remain permanently disabled, but a moderate degree 
of spontaneous improvement is not unknown. 


INJURIES OF THE SPINAL CORD 

/Etiology. — The spinal cord is a delicate structure. Injuries of it 
occur in the first place in association with fractures and dislocations of 
the spinal column. The cord is usually lacerated, and its fibres are torn 
and its circulation interfered with so that compression, if present at all, 
pjnvs little part in causing the persisting symptoms and its relief brings about 
no amelioration. Dislocation of tbc axis, however, provides possible excep- 
tions to this rule. Transverse lesions of the cord may also result from gunshot 
wounds. Secondly, disruption of fibres, and laceration of other elements and 
minute hrcmorrbnges occur within a localised extent of the cervical cord as a 
result of acute flexion of the neck. The damage is probably the result of the 
sudden traction exerted on the cord, as flexion of the neck causes the cord to 
be nulled upwards. When the muscles of the neck are relaxed, a very moderate 
decree of violence may cause the head to fall forward, producing sudden 
flexion of the neck and damage to the cord. With greater violence, there 
may be accompanying dislocation or fracture of the cervical vertebra, but 
in the typical case the spinal cord is not compressed. Sudden extemonof the 
neck, as in diving accidents, also may cause severe injury of the cord, with or 
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peripheral nerves, are generally believed to have greater power of recovery 
than the structures within the cord itself. 

Fractures of the vertebral arches or pedicles or spines may be caused, 
particularly by gunshot wounds, and in association with them the spinal cord 
may be injured in greater or less degree. 

Symptoms. — A sudden transverse lesion of the spinal cord gives rise at 
first to a condition of “ spinal shock,” in which most of the automatic functions 
of that part of the cord below the level of the lesion are temporarily abolished. 
If this occurs at a high level, death is usually immediate, but if not, flaccid 
paralysis of all four limbs results. If the lesion is in the dorsal region the 
immediate result is a state of acute flaccid paraplegia, with retention of urine 
from flaccid paralysis of the bladder wall (detrusor urinae) ; in severe cases, 
all the tendon reflexes and the plantar and abdominal reflexes are at first 
absent, and there is complete loss of sensory appreciation below the level of the 
lesion. In some cases the degree of spinal shock is less and the abolition of 
spinal function is partial. 

With the traction injuries of the cervical cord there is Beldom the same 
degree of spinal shock, but temporary paralysis may be considerable ; sensory 
loss is usually partial, and some or all of the reflexes are preserved. Retention 
of urine is in most instances a matter of a few hours. Paralysis of the hands, 
with relative sparing of the upper arms, is not infrequent in these cases. As 
the fifth cervical segment is often involved in the lesion, the supinator jerk, 
which depends on this segment, is often abolished, but the flexion reflexes 
remain, and tapping of the supinator tendon produces reflex flexion of the 
fingers. This is called “ inversion of the Bupinator reflex.” The fibres of the 
cervical sympathetic (as they descend in the cord to emerge with the first 
dorsal root) are often involved in the lesion, and in consequence there may be 
contraction of the pupil and a slight degree of ptosis of the upper eyelid on 
one or both sides. At a later stage, when the lower limbs have largely re- 
covered, wasting becomes apparent in the hands and forearmB, and the case 
presents a superficial resemblance to one of amyotrophic lateral sclerosis, but 
the history of accident, the presence of sensory disturbances and such features 
as the absence of the supinator jerks and signs of disturbance of the sympa- 
thetic nervous system should help to make the distinction (see p. 1779). 

Course and Prognosis. — In incomplete and m ild cases, as spinal shock 
passes off, the reflexes begin to return. Retention of urine persists for a 
variable time, and if not prevented by catherisation, overflow incontinence 
ensues. The Babinski reflex appears, and is coupled after a time with with- 
drawal reflexes of the lower limbs. Later, the tendon reflexes return and a 
variable degree of sensory and motor recovery may take place. In severe 
cases this does not happen and the condition remains one of complete physio- 
logical interruption of the cord at the site of the lesion. After an interval the 
lower limbs may become the seat of frequent flexor spasms, and a state of 
paraplegia in flexion may follow. Any stimulus applied below the level of 
the lesion may then give rise to violent flexion spasms in the legs, contraction 
of the abdominal wall, and extrusion of urine from the bladder — the “ mass 
reflex ” of Head and Riddoch. In the great majority of those cases in which 
the cord is completely divided, the paralysed muscles remain entirely inert 
and the only evidence of reflex activity is the development of automatic 
function of the bladder. 
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Treatment.— Cervical dislocation should be reduced under general 
nnrosthesm, and subsequently a plaster collar should be applied to the neck 
in order to prevent undue mobility until the damaged ligaments have healed, 
in cases of cervical fracture, a collar should also be applied, because further 
displacement may occur during sleep or under other conditions of muscular 
relaxation. 

In cases of fracture of the spinal column with injury of the cord, open 
operation is usually contra-indicated. Fracture of the vertebral arches, on the 
other hand, may call for operation and the removal of bony fragments from 
the spinal canal. Pressure on spinal roots is usually relieved by the Watson 
J ones method of treating spinal fractures. 

The further treatment of injuries of the spinal cord is that of acute para- 
plegia (sec p. 1747), and in no condition is the most careful nursing and skilled 
medical supervision more urgently called for. In general the retention of 
urine is best treated by immediate supra-pubic cystotomy, but if the nursing 
conditions arc ideal and there is good prospect of recovery, tidal drainage 
through an indwelling catheter may be preferable. The bowels are best 
controlled by regular cnemata. 


ACUTE TRANSVERSE MYELITIS 

/Etiology. — The condition is rare during childhood, and mostly occurs 
during the first half of adult life. The sexes are affected equally. In most 
cases the cause cannot be determined. While a number are syphilitic, syphilis 
1ms long ceased to be the most frequent cause. . 

Pathology. — The cord appears healthy except in a short portion of its 
length comprising one or two segments. The lesion is most frequently situated 
in the lower half of the dorsal region, and at its site the cord shows intense 
signs of disease and may be wholly or partly diffluent. In some microscopic 
sections of the affected segments no normal spinal tissue may be found, and 
in others, though elements are spared in an irregular fashion, nearly every 
portion exhibits some pathological change. The adjoining segments a 
affected in lesser degree, and elsewhere the cord is healthy. Unless all the 
elements 1 arc necrotic there is evidence of inflammatory reaction in the 
diseased portions. There is no evidence of primary f^fof^mSge 
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slightly raised temperature and pain of “ root ” type at the level of the 
lesion for a few days before the onset of paralysis. The former is followed by 
weakness of one or both legs, and paralysis may be complete from the waist 
down within 24 or 48 hours ; in other cases, it is complete in an hour or two ; 
in others, though remaining incomplete, it may reach its full intensity in that 
time ; while in still other cases, the onset is “ apoplectic,” i.e. the patient 
feeling some weakness, sits down, and within a few min utes is completely 
paraplegic. 

In the syphilitic cases, pain in the back frequently precedes the onset 
by several hours or a day or two, but in other cases, pain is unuBual, slight or 
absent. 

If the patient is seen soon after the onset he usually BhowB complete 
motor and sensory paralysis from the waist down, with flaccidity of the 
muscles and loss of reflexes ; and retention of urine is present and may have 
gone on to overflow incontinence. If some power of voluntary movement or 
some sensation is preserved, some of the reflexes usually persist too. There 
maybe from the first a zone of hypersesthesia at the upper limit of the paralysis, 
and later a “ girdle sensation ” may develop at this site. While, the limbs are 
flaccid and sensation is absent, bed-sores may develop with great rapidity, 
and in the paralysed bladder inten'se'cystitis may occur. The patient may 
die in the acute stage as the result of these complications. More often sensa- 
tion and the reflexes return after a few weeks, and in course of time spasticity 
develops in the limbs, with a variable amount of voluntary power. There 
may be a partial Brown-Sequard syndrome. Remarkable recovery may 
occur in the course of many months, but even then considerable disability 
usually persists. In other cases there is no return of power, and the bedridden 
patient succumbs in a few months to intercurrent disease. 

Diagnosis. — The Wassermann reaction, both in the blood and in the 
spinal fluid, should always be done, with the knowledge that the latter may 
give a negative result in syphilitic cases, even when cellular increase is present. 
Queckenstedt’s test should also be done at the time of lumbar puncture, in 
order to exclude conditions of thecal block. Poliomyelitis is excluded by the 
presence of severe sensory loss. It may not be possible to make the differ- 
ential diagnosis from haemorrhage into the substance of the cord, but the 
latter is usually associated with more pain and, after the first acute stage is 
over, with a syringomyelic type of sensory loss. Angioma of the cord usually 
gives rise to less acute paralysis coming on with less constitutional disturbance. 

Treatment. — The treatment consists of good nursing, with the most 
careful attention to the bladder. After the constitutional disturbance of the 
early days has passed, massage and passive movements should be given to the 
paralysed limbs. 

In the syphilitic cases a full anti-syphilitic regime should be started as soon 
as possible (see pp. 1659, 1660). 

LOCAL VASCULAR LESIONS OF THE SPINAL CORD 

Htemorrhage into the spinal cord is uncommon apart from pre-existing 
vascular abnormalities. "When it occurs it produces signs of an acute seg- 
mental lesion, followed as a rule by those of more general haematomyelia 
(see p. 1766). 
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A oscular abnormalities resulting from congenital malformation of blood 
vessels arc not very uncommon in the spinal cord. The most usual type is a 
racemose venous angioma, situated partly within the cord and partly on its 
po.- tenor surface. These lesions are almost always in the lower half of the 
cord. 1 am of root type affecting the lower limbs and recurring in acute 
episodes is a salient clinical feature. It may be followed, or even preceded, 
by wasting and weakness of one or both legs, and sphincter disturbance is 
usually present during the acute episodes. The reflex findings are often 
anomalous. 

The diagnosis is seldom made until the angioma is exposed at operation. 

The superficial vessels should on no account be interfered with, and surgical 
intervention must be limited to such symptomatic measures as dividing a 
posterior nerve root for the relief of pain. 

SPINA BIFIDA 

The most common developmental abnormality of the spinal cord results 
from a failure of the neural tube to close perfectly and to separate completely 
from the surface ectoderm. In consequence of the failure of separation, the 
mesodermal tissues in which the vertebral arches develop cannot close oyer 
the posterior surface of the developing cord at the affected site, and spina 
bifida ensues. Spina bifida is thus usually associated with some abnormality 
in the cord itself, and its significance as a clinical finding is that it is a pointer 
t o a local fault of development in the cord. , 

Spina bifida is not uncommon, and in 90 per cent, of cases affects tne 
bimbo-sacral region and in about 5 per cent, the lower cervical region. There 
mav or mav not be some abnormality of the skin over the affected vertebral 
arches, or there may be a frank meningocele. Hydrocephalus may be associ- 
ated. Severe degrees of malformation of the spinal cord are incompatible 

"^Symptoms.— Weakness of the lower limbs may be present from birth or 
from an early age, and may increase, or it may be first complained of about 
pubert", S t£ vertebral column elongates and the spmal cord, whichm 
these cases is often adherent at its lower end, becomes pufled upom lfie 
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Diagnosis. — If the symptoms have been present in some degree since 
childhood, the diagnosis is usually easy and is confirmed by X-ray examina- 
tion. When symptoms appear at puberty or later, and there is no external 
abnormality, spina bifida may not be thought of, but if tumour is suspected 
X-ray investigation is likely to be undertaken and a bony abnormality is 
revealed which is in keeping with the clinical findings. 

Prognosis. — In the less severe cases the symptoms become stationary, 
and are consistent with a normal duration of life. In the more severe cases 
which live beyond infancy, the patients become bedridden and succumb at a 
relal ively early age. 

Treatment. — In most cases, because of the malformation of the cord, no 
improvement can be expected from operation. Treatment should otherwise be 
symptomatic, and enuresis should be treated with full doses of belladonna. 


OTHER DISEASES OF THE SPINAL CORD 

SYRINGOMYELIA 

Synonym. — Status Dysraphicus. 

Definition. — A chronic disease characterised by the formation in the 
spinal cord and brain-stem of long cavities with surrounding gliosis. To the 
disease in the brain-stem the term syringobulbia is often applied. 

./Etiology. — In most cases the disease begins to cause symptoms during 
the period of growth, and it is rare for their appearance to be delayed beyond 
the age of 30. Both sexes may be affected and males are more prone to 
suffer than females. There is considerable indirect evidence that the disease 
depends upon a congenital abnormality, and other somatic abnormalities 
may be present in the same patient. Cavitation in the spinal cord may also 
occur in association with intramedullary tumours, with spinal vascular 
disease, with pachymeningitis cervicalis, and with haemangiomata of the 
spinal cord. 

Pathology. — At autopsy the cord is enlarged, and cross section reveals 
a cavity filled with clear or yellowish fluid. It extends up and down for many 
segments, and the lower cervical and upper thoracic segments are the most 
frequently and the most severely affected. The cavitation is most marked 
in the posterior half of the cord and appears to arise at the base of one of the 
posterior horns, or in the middle line behind the central canal. The cavity 
does not represent a dilated central canal, for this can often be found separate 
from it, though the two usually communicate. More than one cavity may 
be present. It is surrounded by glial tissue which is relatively acellular and 
often peculiarly translucent. The blood vessels frequently show degenerative 
changes, and the fluid within the cavity may give evidence of old or recent 
hemorrhage. The cavity is so placed that it interrupts the crossing neurones 
which convey pain and temperature sensations. As it enlarges, the anterior 
horns of grey matter become involved in its surrounding gliosis and the cells 
degenerate. Ascending and descending tracts are affected either by pressure 
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nystagmus. If the slit reaches far enough it also interrupts some or all of 
the fibres passing from the descending trigeminal nucleus Jo the fillet of thc 
opposite side, and so (3) causes dissociated sensory loss on the face on the 
side of the lesion. The disease may extend np into the pons and, in rare 
instances, higher. 

Symptoms. — Disturbances of sensibility. — By far the most constant and 
characteristic feature of syringomyelia is a sensory loss of a peculiar kind 
which was named by Charcot “ the dissociated sensory loss.” This is a loss of 
sensibility to piinful impressions and to thermal stimuli, while sensibility to 
touch, to vibration, to position, to passive movement and to the appreciation 
of location upon the skin, remain relatively or entirely intact. In other 
words, those forms of sensibility which travel by a path crossing in thc com- 
missures of the spinal cord are lost, because the lesion of syringomyelia 
destroys especially the region of the commissures, while these forms of sensi- 
bility which travel by paths which are uncrossed in the spinal cord arc not 
affected. 

The destruction of the commissures in the lower cervical and upper dorsal 
regions produces the dissociated sensory loss symmetrically over the thorax 
and upper extremities, the distribution varying with the extent of the lesion. 
Only rarely does the symmetrical sensory loss extend below the thorax, 
for the reason that the spinal lesion does not often extend below the mid- 
dorsal region. Occasionally the sensory loss varies in depth, extent and 
symmetry of distribution according to the completeness, extent and sym- 
metry of the lesion. Thus, in early and slight cases, the sensory disturbance 
may not amount to more than a relative loss of pain and temperature con- 
fined to the hands and ulnar borders of the forearms, while in an advanced 
case there is usually complete inability to appreciate painfid and thermal 
stimuli over an area which would be covered by a sleeved jacket. The area 
often extends later over the neck and the face. Ccmbmationsofthe 
“ sleeved iacket ” sensory loss with henuanalgesia and hemithermansesthesM 
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myelia may be described as a painless disease ; but there are very notable 
exceptions. Sensations of heat and cold, dull fixed pains, lasting neuralgic 
pains, and lightning pains resembling those of tabes, may occur. These 
pains are confined to the regions which are the seat of the other symptoms. 

Muscular atrophy . — This is met with in considerably more than half the 
cases. Though usually bilateral, it is often not symmetrical, and may be 
entirely confined to one side. The intrinsic muscles of the hands, and the 
muscles of the ulnar side of the forearms are first and most affected in the 
ordinary run of cases. The atrophy is often here confined, but it may extend 
up the arm, though it is unusual for the whole upper limb to be affected. 
Sometimes the shoulder muscles are first affected, and again the scapulo- 
thoracic and humero-thoracic muscles may be early involved. The upper 
intercostals, and that section of the muscles which supports the spine, supplied 
from the upper six dorsal segments suffer, but the scalenes seem generally to 
escape. The muscular atrophy is strictly limited and is apt to become com- 
plete in the muscles affected. Fibrillation is not usually present. The lesions 
of the medulla may involve the motor nuclei of the cranial nerves. Wasting 
of the tongue on one or both sides is not uncommon, and its discovery in a 
young subject should always arouse suspicions of the presence of syringo- 
myelia. Unilateral paralysis of the palate, pharynx, and all the muscles of 
the larynx upon the affected side may occur from involvement of the nucleus 
ambiguous. Similarly, but in much rarer cases, atrophic paralysis of the face, 
of the trigeminal muscles, of the stemomastoid and trapezius may occur from 
unilateral involvement of the corresponding motor nuclei. Nystagmus is 
almost a constant feature. 

Contractures resulting from the muscular atrophy are commonly seen in 
the hands, and the deformity resulting tends towards the “ claw-hand ” type, 
but hardly reaches the degree seen in ulnar nerve paralysis, and is often much 
modified by trophic and vasomotor changes, and by the results of injuries and 
whitlows. 

Other motor symptoms . — The lower extremities almost invariably escape 
so far as atrophy of muscles is concerned but usually present a slight spasticity, 
with the signs of involvement of the crossed pyramidal tracts. This does not 
often produce much disability. In cases, however, where the lesions involve 
the lateral region of the cord, either by direct extension or by the pressure of 
distended cavities, severe spastic paraplegia may result. And again, in very 
rare cases, such pressure may lead to total avascularisation and total trans- 
verse lesion of the spinal cord with the appearance of a complete flaccid 
paraplegia with incontinence, total sensory loss and absent deep reflexes. 

Sphincter trouble is usually absent, or slight and occasional ; but in 
cases in which paraplegia is severe any degree may occur. 

The skin reflexes of the trunk are diminished or absent, and the plantar 
reflexes are of the extensor type, according to the degree of pyramidal involve- 
ment. Some degree of pes cavus is often present. The knee-jerks and ankle- 
jerks are increased, while the arms-jerks, even in the absence of muscular 
wasting, are characteristically absent. 

Spinal curvature is present in many cases. It consists essentially in a 
kyphosis or kypho-scoliosis of the upper dorsal region, with a compensating 
lordosis and lateral curve in the lumbar region. The upper convexity is to the 
left, because of the major use of the right hand. It is dependent upon paralysis 
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of the trunk muscles, from involvement of the anterior horns in the upper 
dorsal region, and, in addition, dystrophic changes in the bones may be 
factors in its production. It is more marked the earlier it commences during 
the period of growth, and in cases in which heavy manual occupation has been 
followed. 

Trophic and vasomotor disturbances. — Thickening of the bones or a con- 
dition of osteoporosis and brittleness may be met with. More often Charcot’s 
arthropathy occurs. It differs in no way from the similar condition in tabes 
dorsalis, but being confined to the joints of the analgesic region it affects 
those of the upper extremity. The most characteristic of the trophic changes 
consists in thickening of the subcutaneous tissue and of the skin itself, which 
is seen in the hands. The fingers become thick and swollen, and lose their 
natural outline, the tips become blunted, and the knuckle-folds thick and 
coarse, and vasomotor disturbance renders them unduly red, or even 
blue. They have been termed “ sausage-like ” fingers, and often stand out in 
contrast to the wasting of the intrinsic muscles of the hand. A similar con- 
dition affecting the whole hand is common, and was termed by Charcot the 
“ fleshy hand ” or “ main succulente.” The analgesic condition of the hands 
and the thermanaesthesia present expose them unduly to injuries and, since 
the injuries are likely to be unnoticed or disregarded, septic infection arises 
easily, and the results of injuries, burns, and whitlows are frequently seen, 
giving rise to further deformity from scars, or loss of the terminal phalanges. 

Considering that the efferent neurones of the cervical sympathetic system 
have their origin in the brain-stem, and their exit from vhe spinal cord in 
the upper dorsal segments, thus traversing the whole of the region usually 
affected by the lesion of syringomyelia, the frequency with which paralysis 
of the cervical sympathetic occurs is easily understood. It may be complete 
or incomplete, unilateral or bilateral, and is recognised by smallness of the 
pupil, narrowing of the palpebral aperture (sympathetic ptosis), and a peculiar 
flatness of expression on the side of the face affected, with decrease or loss of 
sweating. These signs are much more obvious when unilateral than when 
bilateral, for, in the absence of the contrast which a normal side of the face 
gives, they are often overlooked when bilateral. 

Morvan’s disease. — This is a condition of great rarity, in which a chronic 
peripheral neuritis is combined with syringomyelia, with consequent very 
severe effects upon the extremities. There is absolute loss of aU forms of 
sensibility in the hands and in some cases also in the feet, together with 
atrophy of the intrinsic muscles. The cause of this complication of syringo- 
myelia is unknown. 

Diagnosis. — Syringomyelia has to be differentiated, in its early stages, 
from those diseases which cause slowly progressive muscular atrophy in the 
upper extremities, and, in its later stages, from other lesions of the central 
region of the spinal cord. Those cases in which the lesions are chiefly in the 
ponto-medullary region must be distinguished from other slowly oncoming 
lesions of the brain-stem. 

The age of onset, during the later years of childhood and the earlier years 
of adult life, is important, and during this period slowly developing paralysis 
with sensory loss, and with or without muscular atrophy should always 
suggest the possibility of syringomyelia. Other causes, which may produce 
this system group, and which may be confused with syringomyelia, are local 
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lesions of the brachial plexus, and, especially, the lesion produced by the 
presence of cervical ribs, root lesions, lesions of the central grey matter of the 
spinal cord, especially central tumours of the spinal cord, and haematomyelia. 
That the peculiar sensory changes of syringomyelia are usually the first signs 
of that disease is important ; but this rule has many exceptions, both as 
to the nature of the sensory changes and as to their time of appearance. 
When sensory changes are not an early sign the diagnosis has to be made 
from such diseases as progressive muscular atrophy, peroneal atrophy, and 
myotonia atrophica. 

' Local lesions of the peripheral nerves produce signs which are confined to 
the distribution of the nerve involved ; the sensory loss is to all forms of 
sensibility, and the condition is ordinarily unilateral. While these features 
are sufficient to distinguish such lesions from syringomyelia in nearly all 
cases, nevertheless in certain rare instances of syringomyelia the sensory loss 
and the muscular atrophy may be so narrowly confined to the distribution 
of the ulnar nerve as to cause close resemblance between the two conditions. 
Any sensory loss over the trunk, or signs outside the distribution of the peri- 
pheral nerve, will, if present, clearly divide the two conditions. 

Cervical ribs may produce slowly progressive atrophy of mucles, pains 
and sensory loss, very difficult to distinguish from those resulting from 
syringomyelia. The diagnosis in these cases is beset with pecub'ar difficulties, 
for so frequently do cervical ribs produce no nervouB symptoms at all that 
their presence, when demonstrated, does not argue that they are the cause 
of the symptoms. Again, cervical ribs are among the commonest of the 
developmental peculiarities which are so frequently seen in the subjects of 
syringomyelia. Slow muscular atrophy and slowly oncomi n g sensory loss 
and perhaps pain characterise both syringomyelia and cervical rib paralysis, 
and the distribution may be unilateral or bilateral in either condition ; but 
it is only when the manifestations are strictly confined to the upper extremities 
and neck that difficulty arises. The slightest physical sign outside of this 
region at once turns the diagnosis in favour of syringomyelia, and of these 
signs cervical sympathetic paralysis, sensory loss on the trunk, and alteration 
of the abdominal and plantar reflexes are the most important. A very careful 
search must be made for any such signs, and the patient observed over a 
considerable time before a certain diagnosis is made. 

Lesions of the central grey matter of the spinal cord may produce a 
symptom-complex, closely resembling that of syringomyelia. Central tumours 
of the spinal cord, when of slow growth, are hardly distinguishable, inasmuch 
as the lesion of syringomyelia is in reality a central tumour of the cord. The 
majority of central tumours, however, are of more rapid development, and 
speedily produce severe paraplegia. 

Progressive muscular atrophy in its early stages may cause difficulty in 
diagnosis, since the muscular atrophy in syringomyelia may occasionally 
precede the appearance of any sensory loss or may be well marked when the 
sensory loss is slight. In this connection, widely distributed fibrillation is of 
great importance in indicating a diagnosis of progressive muscular atrophy, 
particularly if it be seen in muscles not conspicuously wasted. In peroneal 
atrophy the atrophy of the intrinsic hand muscles is always preceded by a 
more extensive atrophy of the muscles below the knee, which are rarely 
atrophied in syringomyelia. 
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mind that any very slowly progressive lesion of the brain-stem of insidious 
onset may be of the nature of syringomyelia. 

Course and Duration.— The malady, commencing insidiously, progresses 
very Blowly, and often ceases to progress for periods which may amount to 
many years.. The tendency to the destruction of life is not great ; but when 
rapid extension of the physical signs, and especially of paralysis and muscular 
atrophy of the upper extremities and respiratory muscles, occurs, the end is 
likely to come quickly. Signs of great distension of the cavities, such as pain 
and rigidity of the neck, and also severe and increasing paraplegia, with 
sensory loss of all forms of sensibility below the level of the lesion, point to a 
rapidly fatal termination. In rare instances acute exacerbations of the 
manifestations occur, and are followed by partial remissions. Such episodes 
are due to hemorrhage into the syringomyelic cavity, and when death has 
occurred in the course of one of them, the cavity has been found filled with 
blood. 

It is not unusual to meet with well-marked cases in which the signs develop 
and increase during late childhood and early adult life, and then remain more 
or less in a stationary condition, allowing an occupation to be followed until 
well after middle life has been reached ; but with the advent of the degenera- 
tive period of life, from 45 years onwards, there is often a slow increase of the 
die ability which puts an end to useful capacity. The patients succumb to 
intercurreat disease, and few reach the age of 60 years. 

Prognosis. — Recovery never occurs ; but arrest of the disease for long 
periods is frequent. Those disabilities, which are the result of pressure or 
distension, may abate spontaneously or as the result of treatment, and m 
arrested cases training may bring about lessening of the disability. Increasing 
symptoms, especially if the increase be rapid, are always a cause for anxiety, 
and increasing involvement of the respiratory muscles is the gravest of events. 

Treatment-Some authorities believe that mercury and iodide of 
uotassium have a definite effect in benefiting the disease when the symptoms 

make some improvement in the disability m arrested case . 
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and in particular some variety of angioma ; excessively rarely it is associated 
with syphilitic disease of the spinal arteries, and equally rarely with haemo- 
philia. The haemorrhage is nearly always centrally situated, and shows a 
strong tendency to spread longitudinally and may extend over many segments. 

Males are affected far more often than females, and the main incidence is 
in the first half of adult life. 

The clinical effects resulting from trauma of the cervical cord have in the 
past often been attributed to hsematomyelia, and may be due to this cause, 
but it is now known that in the majority of such cases no significant haemato- 
myelia is present. 

Symptoms. — Prodromal symptoms may occur in the form of local weak- 
ness or transitory sensory disturbances. In most cases the actual onset is 
sudden, and the symptoms attain a considerable severity in the course of a 
few minutes, but they may continue to increase for an hour or two. 

The symptoms vary according to the site and the extent of the extra- 
vasation. In the majority of cases at first there is paraplegia, with more or 
less complete motor and sensory paralysis up to the level of the lesion, and 
usually with pain at the upper limit of the disturbance. As the haemorrhage 
extends longitudinally these manifestations are quickly followed by a syringo- 
myelic type of sensory loss. 

Sometimes, but not usually, blood is found in the cerebro-spinal fluid. 

Diagnosis. — The diagnosis of primary hsematomyelia rests upon the 
sudden onset, the rapid development of symptoms, which soon come to a 
standstill, and the physical signs of a central lesion of the spinal cord. The 
distinction has to be made from acute myelitis. Acute myelitis, though rapid 
in onset, rarely shows the sudden development of symptoms seen in hsemato- 
myelia, and the sensory loss which accompanies it is not of the syringomyelic 
type. Prodromata often precede the onset in both conditions. 

Prognosis. — Haemorrhage in the cervical region may be rapidly fatal from 
respiratory paralysis. In the non-fatal cases a variable degree of recovery 
occurs, and in many a syringomyelic type of dissociated sensory impairment 
ensues, the intensity of the loss being usually less than in syringomyelia. 

Treatment. — The general treatment is that of any severe spinal cord 
lesion with paraplegia. Absolute rest is essential. When there is evidence 
that a syphilitic lesion of the spinal arteries is in question, the treatment is 
that of spinal syphilis. Angioma and other malformations of the spinal vessels 
are not amenable to surgical intervention. 


SUBACUTE COMBINED DEGENERATION OF THE SPINAL CORD 

Definition. — A progressive disease associated with pernicious anaemia, 
in which the white matter of the spinal cord degenerates, the incidence of the 
lesions being particularly on the posterior and the lateral col umns . 

Etiology. — It has now been determined that when subacute combined 
degeneration occurs pernicious anaemia is always present in some degree, but 
the degree of anaemia is extremely variable. The spinal affection is evidently 
not the result of the anaemia, but the spinal disease and the blood dis ease 
arc due to separate but associated factors ; both are believed to be indirect 
consequences of gastric achylia. 
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columns Similar degenerative changes are found in the peripheral nerves 

I lie myelin swells and later disintegrates. This change first occurs in the 
lower dorsal region of the cord, and is first seen in the centre of both posterior 
columns, and soon afterwards in the centre of either lateral column, as small 
areas of a darker and more translucent appearance than the normal white 
mat ter. It. is only at an early stage of the disease that the anatomical picture 
is strictly one of posterior and lateral degenerations, for soon after, spots of 
degeneration appear on either side of the anterior median fissure and in other 
parts of the nntero-latcral columns. The degenerated areas increase in size 
centrifugally, coalesce with one another, reach the surface of the cord and 
eventually involve the whole of the white matter of the cord as seen in trans- 
verse section, with the exception of the narrow zone of short internuncial 
fibres which everywhere clothe the grey matter. Occasionally the disease is 
confined to the posterior columns. 

From its starting-point in the lower dorsal region the degeneration spreads 
upwards and downwards in the white columns of the spinal cord, by means of 
the occurrence of small isolated spots of degeneration in the posterior, lateral 
mid mitero-lnteral columns, which increase in size and thus join the area 
previously degenerated. The degeneration tends to extend upwards indefin- 
itely, and in severe and advanced cases has been found in the pyramidal 
( met ns high as f he internal capsule. 

The lesions of tho white columns entail the usual secondary degeneration, 
both ascending nnd descending ; but these occur late, and are often much 
less obvious tlinn might bo expected from the severity of the local lesions. 
The destruction of the axons by tho local lesions also causes a senes of retro- 
erade changes in the corresponding nerve-cells, and tigrolysis, vacuolation, 
shrinking and ncurophagy, may be conspicuous, especially m the cells of 
Clarke's column and in the cells of Betz, which give i origin to the pyramidal 
fibres. There is never any inflammatory exudate, and a peculiar feature is the 
absence in untreated cases of any glial proliferation. , 

When degeneration in the peripheral nerves is severe the muscles are 
conspicuously wasted in tho later stages, and the muscle fibres show great 
SEX sine nnd poor strata There y not any ooMdraU. mere.ee 
*tf rnimole nuclei* nnd little or no fibrosis is round. , _ • 
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has occurred chiefly in cases which have run an acute and fatal course in a 
few months. A relative lymphocytosis is almost always present, and may 
reach as much as 55 per cent. This change occurs early, and is helpful in the 
confirmation of the diagnosis of the nervous disease. Achlorhydria is always 
present in the stomach, even after the administration of histamine. 

A careful investigation of the blood-changes at various stages of the disease 
and of the post-mortem findings in a large series of cases has proved beyond 
any possible doubt that the blood-changes in subacute combined degeneration 
are identical with those met with in the various stages of pernicious anaemia. 
The cerebro-spinal fluid is normal. 

Symptoms. — (1) Nervous . — In a large majority of instances the symptoms 
appear insidiously and without any recognised exciting cause. Sometimes 
the onset is more rapid and may be preceded by gastro-intestinal symptoms, 
or the patient may go to bed for a few days with an attack of “ influenza ” 
and on getting' up again may be grossly unsteady. 

The first nervous symptom is usually numbness or tingling in the feet, 
and if the patient is asked he will usually admit that he has a slight sensation 
of the same kind in the fingers. Less often the sensation in the feet is one of 
swelling, or coldness, or as if walking on cotton-wool ; and in a few cases 
unsteadiness in walking is at first the only complaint. Very soon weakness in 
the legs is experienced, and the numbness gradually spreads further up, and 
the patient begins to feel unsteady in walking. 

Examination at this time reveals a slight degree of weakness in movement 
of the toes or in dorsiflexion of the feet, diminution or absence of the ankle- 
jerk, probably an extensor plantar reflex, and a variable degree of sensory 
loss ; the latter is usually most marked for vibration and for sense of position 
in the toes, and then for light touch. There may be some tenderness of the 
feet or calves. Romberg’s sign is positive. The superficial sensory loss is at 
first only over the feet, then it spreads up to cover a “ sock ” area, and later 
has a “ stocking ” distribution, pain and temperature impairment meanwhile 
being added to it. Loss of deep sensation, however, generally predominates, 
and unsteadiness may be very pronounced at a time when other signs are 
slight or absent. At the stage we are referring to there are usually no objective 
disturbances in the upper limbs, although intense numbness in the hands may 
be complained of. 

If the condition is allowed to progress, either the signs of peripheral nerve 
disease or those of spinal cord disease may predominate. In the former case, 
the knee-jerks become diminished and the ankle-jerks lost, the muscles below 
the knees become paralysed and flaccid and eventually waste, deep sensory 
loss is severe, and there is loss of all forms of superficial sensation over a 
“ stocking ” area. The paralysed muscles become very tender, flexion 
spasms may set in, and every movement is agonising. In the upper limbs a 
variable degree of sensory loss may develop with astereognosis in the hands 
and loss of superficial sensation over a “ glove ” area. The supinator jerks 
may be abolished, but rarely the biceps and triceps jerks. If the signs of 
spinal cord disease predominate, the legs tend to become spastic, the knee- 
jerks are exaggerated but the ankle-jerks are usually weak, and the plantar 
reflexes are strongly extensor. Sensory loss is less marked as a rule than 
when the signs of peripheral disease predominate, but deep sensation is always 
greatly impaired, and as time goes on there is considerable loss of pain and 
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E ^dvanccd cases sphincter disturbances are slight. 



is common. ; may be the first symptom. Slight nystagmus 

^ al cban 8 es P ccur “ a small proportion of cases, at a time when 
the degree of anaemia is not sufficient to account for them. Apathy mild 
dementia and confusional psychosis with impaired memory and disorientation 
are the commonest types of disturbance. 

(2) Anmmia.— Although anaemia is one of the most characteristic features 
ot subacute combined degeneration, since it is found in every case of long 
duration at some time or other and, moreover, it is sufficiently striking as at 
once to suggest the diagnosis in at least two-thirds of all the patients when 
they first come under observation for nervous symptoms, yet it may be 
absent throughout the course of the disease in a rapid case, and its appear- 
ance may be delayed until several years after the disease of thenervous system 
is manifest. The anaemia in almost every case is identical in every respect 
with pernicious anaemia. Of those cases in which the blood picture is not 
typical, nearly all show megalocytosis, with a relative lymphocytosis and a 
high haemoglobin index, as do early cases of pernicious anaemia, and it may be 
said with certainty that the longer the patient survives, the greater the likeli- 
hood of typical pernicious anaemia developing. The spleen has been found 
to be enlarged in many cases, and the marrow of the bones is typical of per- 
nicious anaemia, as may be also the iron reaction in the liver and the changes 
in the myocardium and other muscles. As in pernicious anaemia, the tongue 
is clean and glazed, and this occurs so regularly that any appearance of furring 
of the tongue may justly be said to exclude the diagnosis of this disease ; 
a history of soreness of the tongue is obtained, if inquired for, in more than 
half the cases. Fractional test meals show an absolute achlorhydria, or a 
relative achlorhydria, in the same proportions as in the case of pernicious 
anaemia. The colour of the skin is often peculiar and strikmg, even when 
anaemia is not severe, and is best described as “ biscuit coloured. A bnght 
malar flush upon this yellowish biscuit-coloured background gives a char- 
acteristic and vivid facial aspect in the earlier stages of many of the cases. 
The manifestations common to all anasmie states, breathlessness headache, 
cardiac and venous murmurs and oedema, are commonly present, but tomor- 
rhages are frequent. Syncopal attacks may occur. Attacks ^ ffiarrhmaare 
common, but on the other hand constipation may be 
pvrexia is almost invariably present at some period m the course i of tbe 
Ssease and this quite apart from fever-producing complications, such as 
cystitis* and bed-sores. In the later stages progressive emaciation is constant, 

presents* no great difculty , Attentto n je 
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onset of sphincter trouble serve to separate this disease from other forms of 
paraplegia. The change from the spastic to the flaccid type of paraplegia 
with loss of the deep reflexes and persistence of the extensor response, "which 
occurs in some of the cases in the late stages, is highly characteristic. 

In the earliest stages and before the appearance of any definite evidence 
of organic spinal disease, there may be such disability as to suggest hysterical 
paraplegia or ataxia, and only the examination of the blood may expose the 
real disease. "When there is evidence of organic spinal disease, it is especially 
from disseminated sclerosis, spinal tumour, tabes dorsalis and polyneuritis that 
the diagnosis has to be made. The preponderance of peripheral subjective 
sensations and the anaemic appearance should always suggest a diagnosis of 
subacute combined degeneration. Slight spastic ataxia is the common 
clinical picture of subacute combined degeneration, of disseminated sclerosis 
and of spinal tumour. The presence of objective peripheral sensory loss is in 
favour of subacute combined degeneration, whereas diplopia, nystagmus, 
transient amblyopia and intention tremor are strongly in favour of dis- 
seminated sclerosis. Spinal tumour is especially distinguished by a sharp line 
of sensory loss, ^transverse to the axis of the body, which does not spread up 
from below in slow fashion. 

"When subacute combined degeneration commences with flaccid ataxia, 
and loss of deep reflexes, the distinction must be made from tabes dorsalis. 
The extensor plantar reflex, which is almost always present in the former 
disease and which is rare in early tabes, the different distribution of the 
sensory loss in the two diseases, the loss of power and associated anaemia in 
subacute combined degeneration, and the results of the examination of the 
blood and cerebro-spinal fluid for syphilitic reactions and of the latter fluid for 
lymphocytosis, are important aids in the differential diagnosis. 

It is also necessary to bear in mind the strikingly close resemblance the 
disease we are considering may bear to polyneuritis. The differentiation may 
in the early stages depend chiefly, if not wholly, upon the examination of the 
blood and the result of a fractional test meal. But, sooner or later, the 
appearance of an extensor response will indicate the presence of a cord lesion. 
On the other hand, in the spastic type, the presence of muscular tenderness 
in the legs is a strong indication in favour of subacute combined degeneration. 

Course and Prognosis. — Before the days of effective treatment the dura- 
tion of the disease varied within wide limits. In some the progress was 
rapidly downhill, survival being a matter of months from the first recognition 
of the symptoms ; in others the disease remained for several years in a rela- 
tively mild stage, and partial remissions were common, but once the patient 
became bedridden the survival period was usually short. 

With the advent of liver therapy for pernicious anaemia the outlook for 
subacute combined degeneration was not at first greatly changed, but with 
more potent liver preparations and the development of an adequate technique 
of treatment, improvement and, later, cure soon became apparent. For the 
case that comes under intensive treatment before the patient has become 
quite unable to walk, functional cure usually takes about five months. Some 
reflex abnormalities, which mean nothing to the patient, may still persist 
for a time or permanently. Some authorities believe that cases of the 
flaccid type, in which the element of peripheral neuritis predominates, respond 
better to treatment than do those that are more spastic, the disease in the 
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treatment recovery again ensues, but it is doubtful whether this process can 
be frequently repeated, on account of the probability of gliosis in the spinal 

Treatment.— Whatever the degree of anemia present, intensive liver 
treatment is essential. The blood count should be brought up as quickly as 
possible to five and a half million red cells per cubic millimetre, and kept at 
that level. Daily parenteral injections of the chosen liver concentrate are 
necessary, and it may be that the most highly purified and protein-free 
extracts, however excellent for the blood, are not as efficacious for the nervous 
system as those less highly purified. In some instances the blood is very 
resistant, and it is necessary to try different preparations of liver and stomach 
extracts with iron and thyroid as adjuvants. A blood count of five and a half 
million having been attained, the count should be kept at that level for five or 
six months ; but not higher because of the dangers of thrombosis with poly- 
cythsemia, and not lower in order than the nervous system may have the best 
chance of recovery. The more advanced the stage of the disease is, the less 
result may he expected from any form of treatment. 

Any suppurative condition of the body should be energetically treated. 
Every care should be taken to delay the advent of bed-sores and cystitis. 
When present these are often amenable to treatment in the early stages of the 
disease and also in less acute cases, but in the later stages and in the more 
acute cases they are inevitable and the bodily vitality is too low for any 
reparative process to take place. Pains are relieved by such analgesics as 
aspirin, acetanilide, amidopyrine, and phenazone. Plexor spasms are among 
the most troublesome of the symptoms, since their frequent .occurrence denies 
sleep to the patient and they are most important factors in the occurrence 
of bed-sores. The remedy which seems to have most effect in checking these 

spasms is barbitone. 


PROGRESSIVE MUSCULAR ATROPHY 

Synonym. — Motor Neurone Disease. . 

Definition.— It is usual to describe together a large group of cases m 
which progressive wasting of the musculature of the body and a moderate 
decree of spasticity are associated with, and evidently secondary to, vade 
$£d degenerative changes in the central nervous 
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commences in the muscles innervated from the medulla and pons, and the 
names progressive bulbar paralysis and labio-glosso-pharyngeal paralysis are 
applied to it. In the third type, the •wasting begins in or quickly spreads to 
the lower limbs and no spasticity develops ; this is called the purely atrophic 
type. Transitions between these types may be met with, and the first two 
are frequently combined. 

Astiology. — The disease is rare before the age of 25, but occurs at all 
ages' thereafter, attaining its maximum incidence between 30 and 45. Males 
are affected much more frequently than females. No causal factors have been 
discovered. The pathological findings are most in accord with the suggestion 
that the malady is due to a deficiency of some element essential to the nutri- 
tion of the spinal cord, in the same sense that subacute combined degeneration 
and pellagra are the results of such deficiencies. The question of the relation 
of trauma to the causation of progressive muscular atrophy admits of no 
decisive answer. In occasional instances the onset follows more or less 
closely on an injury, but we know of no pathological process whereby a 
peripheral injury can set up a diffuse degenerative process within the central 
nervous system. Injury of the cervical portion of the spinal cord may produce 
a syndrome embracing wasting in the upper limbs and spasticity in the lower 
limbs (see p. 1756), thus superficially resembling amyotrophic lateral sclerosis, 
but there is not sufficient evidence that trauma can cause the progressive and 
ultimately fatal malady of winch true amyotrophic lateral sclerosis is the 
most common clinical variety (see Diagnosis, p. 1779). 

In rare instances progressive muscular atrophy occurs in the subjects of 
old acute anterior poliomyelitis. Certain cases of syphilitic amyotrophy 
(see p. 1669) present clinically a close resemblance to amyotrophic lateral 
sclerosis. 

Pathology. — While in the less advanced cases the degenerative changes 
are almost limited to the anterior horn cells and the pyramidal tracts, in the 
most advanced they affect almost all the structures of the cord with two 
striking exceptions, namely, the fibres of the posterior columns, and the 
fine fibres passing forward in the grey matter. It will be noted that the former 
fibres and probably the latter also have their cell bodies outside the central 
nervous system. The latter probably subserve reflexes ; their preservation 
seems to be constant in amyotrophic lateral sclerosis and not in other forms 
of progressive muscular atrophy, and it is probably to be correlated with the 
preservation of the tendon reflexes in the wasting muscles, which is a peculiar 
and striking clinical feature of amyotrophic lateral sclerosis. 

To the naked eye, a cross-section of the spinal cord may show some 
diminution in size of the ventral horns. The essential lesion is a primary 
degeneration of the cells in the ventral horns of the spinal cord and in the 
homologous motor nuclei of the brain-stem, namely, the hypoglossal, facial, 
trigeminal and oculo-motor nuclei. Coupled with the degeneration of the 
lower motor neurones is a degeneration of the upper motor neurones of the 
pyramidal system. In the ventral horn cells the degeneration is evidenced 
by a gradual shrinking in size of the cells, which lose their dendrites and 
become oval or spherical in shape. The Nissl bodies slowly disappear, and 
only in rare and rapid cases is definite chromatolysis seen. The nuclei dwindle 
and become irregular and distorted. 

The dorsal and Lateral horns are almost invariably intact, but degenerative 
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shrinkage of the affected fibre to a calibre much less than normal/ Asls 
usual m all slow tissue degenerations, fibrosis and local arterial disease accom- 
pany the atrophy of the muscle fibres. 

The pyramidal neurones {cells of Betz), which characterise the precentral 
cortex, undergo a degeneration very similar to that of the ventral horn cells 
but with this difference, that the earliest structural changes arc found in 
the most distal part of the pyramidal fibres. The degeneration of the upper 
motor neurones never proceeds to the complete destruction of anything like 
all the pyramidal fibres. Degenerative changes arc constantly present also 
in the anterior columns of the spinal cord. 

The pathological picture, therefore, of progressive muscular atrophy is a 
widely scattered degeneration of nervous elements, not confined to the motor 
systems, though these are predominantly affected. 

Symptoms. — The onset is in most cases very gradual, but it may he 
more rapid, and severe incapacity may result in the course of a few months. 
In rarer cases, a severe degree of paralysis may develop in the course of a few 
days, and in such cases it is not uncommon to see the most remarkable tem- 
porary improvement. The nature of the onset, as a rule, indicates the course 
which the malady will pursue. A very slow onset is followed by a very 
slowly-advancing disease, often interrupted by long stationary periods, 
whereas the more rapid the commencement, the quicker will be the advance 
and the sooner will a fatal issue occur. Accompanying and sometimes pre- 
ceding the onset, and not infrequently conspicuous during the early states of 
the disease, are certain sensory symptoms which, from the confusion in 
diagnosis they may cause and from the scant attention which has been paid 
them in descriptions of the malady hitherto, deserve emphasis. These 
symptoms are confined to the regions where the wasting first appears, and 
consist in a subjective feeling of stiffness and uselessness, much increased 
when the limb or tbe body is cold. Or there may be dull aching pams, inter- 
mittent neuralgic pains which may be severe, or a sensation o f cold n ess 
or numbness which may be intense. Painful cramp m the muscles which arc 
about to be affected is comparatively common. Thenttention °f P* 1 ?? 
may be first drawn to his malady by the altered appearance produced > the 
atrophy and this is more common when the commencement is “ th ? "JP* ■' 
where the subcutaneous tissue is thin and the region constantly in view. 

^isl^ 
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of the disease, may commence in any group of the skeletal muscles whatso- 
ever. It may be first manifest in such rare situations as the facial muscles, 
intercostal muscles, muscles of the back and abdominal muscles. The com- 
monest situation is in the muscles of the upper limb, where the distal (intrinsic 
muscles of the hand) or the proximal muscles (deltoids, spinati, etc.) are 
first affected in about an equal number of cases. In the hand, the muscles 
of the thenar eminence are the first to waste, and this is followed by atrophy 
of the hypothenars, of the lumbricals and of the interossei with the usual 
flattening of the palm, exposure of the flexor tendons in the palm from loss of 
the bulk of the lumbricals, hollowing of the interosseal spaces and a tendency 
to the “ claw ” attitude of the hand. This main en grijfe is never so marked 
in this disease as in paralysis of the ulnar nerve, syringomyelia, etc., because 
the wasting soon affects the long flexors of the fingers, and moreover, con- 
tractures of the affected muscles are not well marked in progressive muscular 
atrophy. When the upper arm is primarily affected the wasting is usually 
first seen in the deltoids, whence it spreads upwards, involving the spinati 
and the muscles attaching arm to scapula, and arm and scapula to trunk. 
Among these muscles some tend to escape the atrophy relatively, or to be 
affected much later than others, and these are the triceps, the latissimus dorsi, 
thelower half of the pectoralis major, the levator anguli scapulae and especially 
the upper half of the trapezius, which for this reason was called “ ultimum 
moriens ” by Duchenne. In the limbs the wasting always commences in one 
limb, but soon spreads to the corresponding limb of the opposite side and 
tends ultimately to become symmetrical. 

The type of muscular wasting which is characteristic of amyotrophic 
lateral sclerosis and present less often in other forms of progressive muscular 
atrophy is that which was called by Gowers “ ionic atrophy It might be 
expected that when degeneration began in a group of anterior horn cells, the 
corresponding muscles would gradually lose their tendon reflexes and become 
inexcitable. But in amyotrophic lateral sclerosis, while the muscles waste, 
their tendon-jerks become and remain exaggerated, and the wasting muscles, 
though they hang flabbily on the limbs, become hyperexcitable to percussion 
and they show spontaneous contractions of groups of fibres, known as fibrillary 
twitchings or fibrillation ox fasiculation (see p. 1777). 

In other forms of progressive muscular atrophy, the wasting muscles are 
more liable to lose their tendon-jerks, they may be inexcitable to percussion 
of the muscle bellies, and they show less, if any, fibrillation. 

Accompanying the muscular wasting there is usually considerable wasting 
of the subcutaneous tissues and the skin becomes very loose, and the reduced 
and separated muscles stand out when they are voluntarily contracted. In 
some cases the subcutaneous tissue does not waste and may even be increased 
(especially in the lower limbs), and then the muscular wasting may he masked 
for a long time and even till paralysis becomes complete. There may be an 
appearance of vaso-motor paralysis — redness, blueness and some swelling of 
the periphery — but this seems to occur much more as the result of the con- 
tinual pendent position of the hands and of the absence of muscular activity 
which normally aids the circulation than as the result of any definite vaso- 
motor palsy. 

While, in the most usual type of case, muscular wasting is going on in the 
upper limbs, slight signs of spasticity gradually develop in the lower limbs 
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Next in order of frequency to initial wasting in the upper extremities 
comes the incidence of the disease upon the muscles concerned in facial 
expression, articulation, mastication and deglutition, and in lesser degree 
upon the muscles of phonation. The disease may be confined to these 
muscles throughout the whole of its course. Prom the widely different 
clinical picture resulting, and from the fact that all these muscles are supplied 
from the brain-stem and upper two segments of the spinal cord, this form 
of the disease has borne the name of -progressive bulbar paralysis, or lalio- 
glosso-pharyngeal paralysis. The wasting commences in the intrinsic muscles 
of the tongue and spreads thence to the orbicularis oris, to the extrinsic 
muscles of the tongue, pharynx and larynx, to the muscles of mastication 
and, eventually, but in less degree, to the facial muscles generally ; but 
only in rare cases are the oculo-motor muscles affected. 

The intrinsic muscles of the palate, the constrictors of the pharynx, the 
intrinsic muscles of the larynx, and the muscle of the cesophagus are little 
affected. This seems at first an anomalous and astonishing fact, considering 
how great and important are the troubles with deglutition in bulbar paralysis. 
But the anomaly disappears at once when one considers that the muscles 
which are concerned with buccal deglutition are the muscles of the tongue, 
those forming the floor of the mouth, including the mylohyoid and the 
digastric, the muscles which raise and lower the jaw, and those of the bps. 
Further the muscles which are most important in pharyngeal deglutition 
!J3£ whioh rS and lower the hyoid bone and larynx as a whole and 

omohyoid. the Mr jSic muscles of the palate are unable 
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ments which are essential for correct articulation, and consequently a 
slurring dysarthria develops and increases, and the consonants become less 
and less distinct until they are inaudible. The failure of the palate to close 
upon the posterior pharyngeal wall begets a nasal element in the voice. 
Later, the patient becomes unable to interrupt his blast at any of the stop 
positions, and his utterance becomes a long, moaning, monotonous, in- 
articulate sound. His phonation remains, but he cannot alter its pitch nor 
divide it into parts of speech, except by taking a fresh breath. The orbicu- 
laris oris is early affected, and the lips lose their firmness and become thin, 
and as they weaken, the unopposed retractors of the angles produce a wide, 
straight mouth, both at rest and in emotional action. Whistling and pursing 
up the lips become impossible, and ultimately there is much dribbling of 
saliva, for this can neither be retained by the lips nor swallowed. The 
tongue shows fine fibrillation, and as it wastes it loses its point, becomes 
rounded, and is protruded with difficulty. Its surface becomes dimpled and 
faceted, and in the end consists solely of the covering mucous membrane, 
the glands and the fibrous tissue, and lies motionless in the floor of the mouth, 
resembling a crinkled mushroom. The muscles of mastication all become 
affected. The bite becomes feeble and the mouth cannot be opened against 
resistance. In the late stages the jaw drops and the mouth is constantly 
open. The combined weakness of tongue and buccinators makes it very 
difficult for the patient to keep his food between his teeth in mastication, 
and often he aids his disability by digital pressure upon the cheeks. Nasal 
regurgitation is not uncommon. The difficulty in swallowing is greatest with 
fluids, for these require quick action, and is next greatest with lumpy solids, 
for these necessitate powerful action. It is least with food of a porridge-like 
consistency, and this should be carefully borne in mind in feeding the 
patients. 

The other muscles of the face are affected later and to a much less severe 
degree than is the orbicularis oris. It is as if there were a physiological selec- 
tion on the part of the disease for the nervous mechanism subserving masti- 
cation and deglutition. Still in the majority of cases there is bilateral 
general facial weakness and wasting which, with the peculiar mouth and 
dropping jaw, produce a characteristic facies which can be instantly recog- 
nised. If the upper facial muscles are tested by raising the eyelid with the 
finger against resistance, invariably they will be found to be weak. Only 
in very rare cases does the atrophy extend to the oculo-motor muscles. As 
in the paralysis of the limbs, so also in bulbar paralysis, concomitant signs 
of both upper motor neurone and of lower motor neurone lesion may exist. 
When such tonic atrophy of the bulbar muscles is present, the symptoma- 
tology and clinical appearance are the same as have been above described 
for the simple atrophic form, with the exception that the jaw-jerk and the 
other muscle-jerks of the bulbar region, which are absent in the latter con- 
dition, are brisk in the tonic-atrophic form. And, further, it must be re- 
membered that the additional element of spastic paralysis adds greatly to 
the degree of the paralysis as a whole. 

In less common cases of progressive bulbar paralysis the upper motor 
neurone lesion alone is in evidence, and the bulbar paralysis is purely spastic. 
Here the symptomatology as regards articulation, deglutition, etc., is the 
Bame, and the facial aspect identical with that of the Bimple atrophic and 
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tonic-atrophic forms. The muscle-jerks are brisk. The appearance of the 
tongue, however, is quite different ; it is smooth, narrow, stiff and drawn 
into a narrow compass by the spasm of the muscles composing it. It appears 
too small for so large a mouth. There is no fibrillation, and the muscles are 
nowhere wasted. 


The muscles of the back of the neck, the splenius, complexus, etc., 
; unco mm only the first muscles to be affected with the. wasting of 
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gressing. On account of the importance of fibrillation as a diagnostic sign 
of progressive muscular atrophy it is important here to consider those other 
conditions in which it is met with clinically. It occurs in syringomyelia and 
in peroneal atrophy, but only when the muscular atrophy is progressing, 
and, therefore, it is only an occasional symptom in either disease. It is often 
very marked in cases of interstitial neuritis (sciatica, etc.). It occurs in a 
most magnified and conspicuous form in certain conditions of gastro-enteritis, 
and is presumably due to an intoxication, and to this form of fibrillation the 
term “ myoldmia ” has been applied. It is not met with in polyneuritis, 
poliomyelitis, myopathy, nor in the common gross lesions of nerve trunks, 
nerve roots or spinal cord. 

The electrical reactions of the affected muscles vary according to the 
degree of degeneration. Since normal and degenerate fibres are stimulated 
side by side in the affected muscle, there will be some lowering of the response 
to faradism with a tendency to a polar change. This is known as the “ mixed 
reaction,” and it is common to all diseases in which muscle degenerates 
fibre by fibre. Earadic excitability lessens as more of the muscle fibres 
degenerate, and when degeneration is complete all electrical excitability iB 
lost. In tonic atrophy the excitability of the affected muscles to direct 
mechanical stimuli, such as percussion, is increased so long as any living 
muscle remains. 

Contractures are conspicuous by their absence in this disease, which is 
thus strongly contrasted with peroneal atrophy and some other muscular 
atrophies. If the atrophy becomes complete in a whole limb the end-result 
is that the limb is flail-ike and without contracture. 

Menial alterations are constantly present in the cases in which the bulbar 
region is affected. Emotional instability and hyperexcitability are the usual 
change. The patient is easily excited to tears or to laughter by trivial 
causes, and when so excited cannot control his expression of emotion. He 
himself feels little joy or grief during the paroxysms of laughing or crying. 

Sphincters . — In the majority of the cases these are not affected, but every 
now and then dysuria in any of its forms occurs, and it may occur early in 
the course of the malady, and it may be severe. Loss of sexual power is very 
common. 

Reflexes . — The reflexes are modified in this disease, on the one hand 
by spasticity, when this is present, and, on the other, by the muscular 
atrophy which may prevent response in the affected muscles. The pharyngeal 
reflex in bulbar cases is usually brisk, notwithstanding the statement to 
the contrary, which most writers upon this subject have recorded; but 
the response is not the normal response, involving all the muscles con- 
cerned in deglutition, for these are atrophied and paralysed ; it is confined 
to the constrictors of the pharynx and the muscles of the palate, with the 
feeble co-operation of such of the somatic bulbar muscles as are still able 
to act. The plantar reflexes are usually of the extensor type when the legs 
are spastic ; but this does not always obtain. Similarly, the abdominal 
reflexes do not disappear so constantly or so early as is the case in disseminated 
sclerosis, for example, and they may persist when the legs are markedly 
spastic and extensor plantar responses have appeared. In cases of tonic 
atrophy the tendon reflexes are everywhere increased, even in regions where 
the atrophy is severe, and in this type of the malady they never disappear. 
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tion. It must be borne in mind that cervical ribs are not uncommon, and 
that their presence does not necessarily prove the cause of atrophy of the 
hand muscles, for cervical ribs may be present in the subjects of progressive 
muscular atrophy, syringomyelia, or any other disease. 

The diagnosis of progressive muscular atrophy from the primary muscular 
dystrophies seldom causes serious difficulty. The latter occur, in general, 
at a much earlier age and several members of a family may be affected ; the 
incidence of the wasting is almost invariably on the proximal muscles, the 
weakness is out of proportion to the apparent wasting, fibrillation is absent, 
and the progress of the disease is very much slower than that of progressive 
muscular atrophy. Dystrophia myotonica is at once separated from pro- 
gressive muscular atrophy by the myotonus, when this latter symptom is 
present. When myotonus is absent, the characteristic wasting of the stemo- 
mastoids, and of the muscles of the thighs, the age of the subject, and some- 
times the presence of cataract should suggest the diagnosis. Arthritic muscular 
atrophy occurs in the regions of joints which show easily recognisable disease. 
Fibrillation does not occur, nor are there alterations in the electrical excita- 
bility of the wasted muscles. 

Lesions of peripheral nerve trunks may be diagnosed by the history of 
a local cause, by the discovery of a palpable local lesion upon the course of 
the nerve, and by the confinement of the atrophy to the distribution of 
one particular nerve, while pain and sensory loss often occur in that same 
distribution. 

Lesions of the nerve roots, and especially those produced by pachy- 
meningitis and by neoplasm in the vertebrae may cause signs and symptoms 
so closely resembling those of the more rapid forms of progressive muscular 
atrophy, as to render correct diagnosis very difficult. Such a lesion in the 
cervical region, for example, may give rise to wasting of the hand and fore- 
arm muscles, and a Bpastic condition of the legs, resembling exactly a condi- 
tion of amyotrophic lateral sclerosis, without deformity or rigidity of the 
spine, and without pain or sensory loss. In such cases of difficulty the course 
of a little time will bring the advent of the conclusive symptoms of a local 
pressure lesion. It is important in this connection to remember that pressure 
upon the spinal cord results in hyperalbuminosis of the cerebro-spinal fluid, 
and if the lesion causing the pressure is syphilitic, there is likely also to be 
lymphocytosis in that fluid, neither of which conditions is found in pro- 
gressive muscular atrophy. 

Diagnosis is most difficult in those cases where spasticity in the limbs 
is the first sign of progressive muscular atrophy, and where such spasticity 
precedes the appearance of any muscular atrophy by a long time. If it 
be clearly borne in mind that spastic paralysis may be the earliest, and 
for a time the only Bign of progressive muscular atrophy, and that among the 
many diseases of the nervous system, which commence with the same clinical 
picture of spastic paralysis, a certain diagnosis cannot be made until further 
distinguishing signs appear, error will be avoided. The importance of the 
examination of the cerebro-spinal fluid in doubtful cases cannot be too strongly 
emphasised. 

Course and Prognosis. — The nature of the disease is to progress, and to 
extend its area of invasion until a fatal issue is reached. The progress may 
be rapid, and the end may be reached iu a few months, or it may be slow, and 
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without atrophy, which has been already described. Whatever type of the 
disease be present, it tends in the end to spread and to become general. 

Involvement of the respiratory muscles or Bevere bulbar symptoms, and 
the pulmonary complications which may accompany either condition, may 
bring about the fatal issue. It is usual, however, for death to occur in a 
manner which is common to so many degenerative nervous diseases, a rapid 
increase of the paralysis is associated with an increasing lethargy, which soon 
deepens into a rapidly fatal coma. It is uncommon for death to occur from 
intercurrent maladies. The average tenure of existence after definite signs 
are present is under 1 year in the generalised flaccid type, and it may be as 
short as 2 months. Bulbar symptoms ate not generally survived for more than 
12 months. Localised cases of simple atrophy may live for many years. 
Some of the patients in whom a positive Wassermann reaction is found 
improve, and the disease is sometimes arrested by antisyphiiitic treat* 
ment. 

The progressive character of the disease renders the prognosis grave in 
every case. There are some cases occurring in middle life, which resemble 
cases of progressive muscular atrophy of local distribution and slow course, 
which become finally arrested or even recover ; the true nature of such cases 
is doubtful, hut it is probable that they are allied to polyneuritis. 

In amyotrophic lateral sclerosis the average duration of life is seldom more 
than 3 years from the onset. When bulbar symptoms arc present the average 
duration is under 2 years. In the generalised cases the average duration is 
under 1 year. Widely spread fibrillation u muscles, which are neither weak 
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patient, and to maintain the general health in as perfect a state as possible. 
Massage and passive movements are useful as giving bodily comfort to the 
patient, and satisfying him that something is being done for him. In bulbar 
cases, the dysphagia must be aided by avoiding liquids and solids, and by 
serving all the articles of diet in pultaceons form. Salivation, -which is so 
troublesome in this condition, may be greatly helped by the administration 
of hyoscine or belladonna by the mouth. 


PERONEAL MUSCULAR ATROPHY 

Synonyms. — Charcot-Marie-Tooth Type of Muscular Atrophy, Neuritic 
Type of Muscular Atrophy. 

Definition. — This is an absolutely distinct and peculiar form of muscular 
atrophy, with a frequent tendency to occur in several members of the same 
family. It usually commences in mid-childhood, and after progressing for some 
twenty years or less, comes to a final arrest. The atrophy always commences 
in the intrinsic muscles of the feet, and is throughout strictly distal in dis- 
tribution. The muscles of the face and trunk and the proximal muscles of 
the limbs are never affected. The atrophy leaves a peculiar elastic fibrosis 
in the affected muscles, so that the incapacity caused by this disease is much 
less than in any other form of muscular atrophy of like degree. Sensibility 
is often slightly affected, and there may be deep sensory loss. The essential 
morbid anatomy is a primary neurone atrophy of the anterior horn cells and 
of some of the afferent neurones in Clarke’s column. 

^Etiology. — The disease usually commences between the fifth and tenth 
years of childhood, but it may appear as late as the fourth decade of life. 
Males and females are both affected. Heredity plays an important part in 
the incidence, although isolated sporadic cases are not uncommon. It may 
exhibit every type of inheritance. The malady often occurs in families, and 
has been traced through five generations ; it may skip a generation and then 
reappear. 

Pathology. — The anterior horn cells of the affected regions show a 
slowly progressive atrophy and disappearance, with corresponding atrophy 
of fibres in the peripheral nerves. The cells of Clarke’s column show signs 
of degeneration, as do also some of the fibres of the posterior col umns of the 
spinal cord, and especially those of the postero-lateral column. Slight de- 
generation in some of the fibres of the pyramidal tracts is usually found. The 
affected muscles show a simple atrophy of the muscle fibres, indistinguishable 
from that seen when a motor nerve is divided. There is a Bimple shrinking 
of the fibres, which stain progressively and more and more deeply with 
htematoxylin, lose their striation, and finally disappear. Secondary fibrotic 
changes accompany the atrophy, together with sclerosis of the arteries of 
the muscle. 

Symptoms. — Muscular atrophy dominates the clinical picture of this 
malady. It is strictly distal in distribution, and this feature will serve to 
distinguish peroneal atrophy from any other form of muscular atrophy. 
This is to say it does not affect one particular muscle, but the distal ends 
of all the muscles below a certain level on the limb, leaving the proximal 
ends of the muscles normal, and it advances up the limb inch by inch, the 
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complete atrophy of all the muscles below the middle and a well-developed 
mimculature in the upper half of the leg, give rise to the inverted “ fat bottle ” 
j r r en ™ e ^wpby has involved the lower third of the thigh, the lower 
end of the femur, bare of muscle and covered only by skin and tendons, 
contrasts strongly with the well-developed muscles of the upper thigh, and 
causes the thigh to resemble an inverted champagne bottle. 

Some years after the atrophy has become marked in the lower extremities, 
and in the usual run of cases just before the age of puberty, the intrinsic 
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forearm. It must be borne in mind that the disease may become arrested 
at any period of its spread, and especially that the upper extremities often 
escape altogether. With the exception of the lower part of the thighs, the 
proximal segments of the limbs do not become involved, and the muscles of 
the head, neck and trunk remain unaffected. 

The affected regions of the muscles waste absolutely, and leave a very 
elastic fibrous tissue. The electrical excitability in the wasted regions becomes 
first lowered and then lost, and, in the earlier stages, may show a mixed 
reaction, in which there is lowering of excitability to faradism, with a tendency 
to an inverted polar reaction. Fibrillation of the muscles is an important 
Bien It is seen only when the disease is progressing, and m the muscles 
wbioh are obviously wasting. It is never general, u in some cases of pro- 
uressive muscular atrophy. And since peroneal atrophy is at times advancing 
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bility is unco mm on, but slight loss of deep sensibility, loss of the vibration 
sense and relative tactile loss, may often be detected upon careful examina- 
tion : but in rarer cases all forms of sensibility may be severely affected, or 
even entirely lost. Perforating ulcers may be met ■with upon the Boles of the 
feet, and are explained by the thinness of the feet and their deformity, which, 
coupled with the clumsiness of the use of the feet, lead to the formation of 
severe corns which break down into perforating ulcers. Loss of sensibility 
also is a factor in their production. 

The most striking of all the clinical features of peroneal atrophy is the 
comparatively slight disability caused by the wasting of the muscles and 
consequent paralysis, and even the sensory loss, when it is present. 

Course. — The course is irregularly progressive for a number of years 
only, and the advance of the disease ceases usually in the third decade of 
life. Exacerbations of the weakness are likely to be followed in every case 
by considerable improvement, owing to the secondary fibrosis in the muscles. 

Diagnosis. — Peroneal atrophy in the early stages is easily confused with 
progressive muscular atrophy, in that wasting of muscles and fibrillation 
are the conspicuous features. The onset usually in childhood and the fact 
that the feet are affected first, the peculiar distal distribution and the presence 
of any familial incidence, are important. But the only distinction which iB 
absolute is the distribution, for progressive muscular atrophy may begin in 
childhood and peroneal atrophy may not appear till after middle life, and 
often familial history is absent in the latter malady. In the course of time 
the diagnosis always becomes clear, for progressive muscular atrophy never 
keeps to the classic distribution of peroneal atrophy, nor is it followed by the 
peculiar fibrosis which characterises the latter. 

Dystrophia myotonica when commencing in the peroneal muscles may 
for a time closely simulate peroneal atrophy. The presence of the least 
sign of myotonia, the involvement of the face and the atrophy of the stemo- 
mastoids, will establish the diagnosis. 

The usual forms of myopathy are at once separated from peroneal atrophy 
by the distribution of the muscular weakness and wasting, which in the 
former group of maladies is conspicuously upon the face, trunk and proximal 
muscles of the limbs, and in the latter upon the distal muscles. Peripheral 
neuritis is more rapid in its onset, and is apt to be associated with marked 
sensory disturbances, both objective and subjective, and the paralysis is in 
terms of individual muscles, which is not the case in peroneal atrophy. 

Treatment. — The general health should be carefully maintained, and 
the nutrition of the affected muscles aided by the application of massage. 
Care must be taken, on the one hand, to avoid over-fatigue of the affected 
muscles, and, on the other, to ensure such regular exercise as is compatible 
with their capacity. Bicycling, for example, since it employs chiefly the 
thigh muscles, is a better form of exercise for these patients than is walking. 
In no circumstances should tenotomies be performed for the deformity of the 
feet, for such measures tend to destroy the effect of the conservative fibrosis, 
so essential to the production of a useful limb. The use of heavy mechanical 
supports is to be avoided above all things. Light, well-fitting boots, so as to 
interfere as little as possible with the exercise of the damaged muscles, are 
essential. 
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the children are quite healthy at birth, and the disease develops some time 
during .the first year of life, and most frequently within 8 weeks of birtb. 
1 hough sporadic cases may be met with, yet in the majority of instances 
several children of the same mother are affected. Both the pre-natal cases 
and the post-natal cases may be met with among the children of the same 
mother. The sexes seem to be equally affected. No maternal ill-health 
during pregnancy has been noticed, and nothing is known about any other 
ffltiological factor. 

Pathology.— The most extensive changes arc found in the ventral hom 
cells throughout the Bpinal cord and brain stem, and at many levels no 
normal cells whatever are to be seen. Tigrolysis, swelling and glnssincss of 
the cells, extrusion of the nuclei, disappearance of the dendrites, shrinking 
of the cells and final disappearance a the sequence of the changes. Degenera- 
tion of the anterior roots and of the peripheral motor nerve fibres conse- 
quently occurs. These changes are not confined to the lower motor neurones, 
for in some cases examination by the Marchi method shows extensive de- 
generation throughout the posterior columns of the cord, indicating that 
lower sensory neurones were also considerably affected. 

The muscles show intense degeneration with hypertrophy of some fibres and 
atrophy of most of the fibres, waving, moniliform shape, hypernuclcation 

of the spindles, general nuclear increase and fibrosis. . , 
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As the malady progresses the trunk muscles become completely paralysed* 
the intercostal muscles being always paralysed before the diaphragm. . The 
limbs become progressively weaker, and, lastly, bulbar paralysis supervenes 
in those cases where death has not already occurred from respiratory paralysis. 
The reaction of degeneration is present in the affected muscles. Sensi- 
bility may be unimpaired ; but in several of Collier’s cases there was con- 
spicuous loss of pain sensibility over the limbs and trunk. The sphincters 
are unimpaired until the very last stages of the disease. The superficial and 
deep reflexes are lost. The ocular muscles are not affected, and intelligence 
is preserved throughout. 

Diagnosis. — The peculiar and striking features of the disease make the 
diagnosis easy, if the symptomatology be known. Amyotonia congenita 
presents the same helplessness and flaccidity of trunk and limbs as does the 
Werdnig-Hoffmann disease, and further resembles it in being sometimes 
congenital, and sometimes having an onset very early in life. In amyotonia 
congenita, however, the paralysis is not complete, and it tends to improve- 
ment and not to progressive increase. Contractures also occur, which are 
not found in the Werdnig-Hoffmann disease, and, lastly, the definite spinal 
cord changes of the latter malady are not found in the former. Greenfield, 
however, considers that amyotonia congenita and Werdnig-Hoffmann 
paralysis are different aspects of a single disease. 

Course and Prognosis — The course is invariably progressive, and is 
more rapid the earlier in life the disease commences, and it is most rapid of 
all in the pre-natal cases, which are usually fatal within a few weekB. With 
an onset some weeks after birth, life is usually continued for several months, 
and a few cases have been reported with an onset towards the end of the 
first year, in which death has been delayed until the third or fourth year. 

Treatment. — No treatment is known to influence the course of the 
malady. 


DISORDERS OF THE PERIPHERAL NERVES 

LOCAL LESIONS OF NERVE ROOTS AND NERVE TRUNKS 

Individual peripheral nerves may be damaged by a large number of 
agencies. Trauma may affect them in a variety of ways. Direct penetration 
by a sharp body such as a knife or glass, or the passage of a fragment of a 
projectile may sever the nerve completely or partially. Injury by a blow 
with a blunt agent or severe commotion in surrounding tissues, such as occurs 
with the passage of a projectile near the nerve, may destroy the axons without 
interrupting the continuity of the more resistant medullary sheaths and 
perineurium. Recovery of such a nerve requires the growth of new axons 
down the surviving medullary sheaths. Similar injuries of less intensity may 
temporarily abrogate the function of the nerve but be followed by recovery of 
function in a matter of hours or days. For these three degrees of nerve injury 
Seddon has suggested the names neurotmesis, axontmesis and neuropraxia 
respectively. Nerves may also be injured by trauma of a less violent but 



lesions op nerve roots and nerve trunks 1787 

p aster and other splints and chronic p3Sle ? from Pressure of 

ttrr- Peri ^ erai 6 ^ ° f the 

tions such as pneumonia, dyseutrv. and a 


Phrenic Nerve 

This nerve supplies the diaphragm. Paralysis results most often from 
disease of the spinal cord, but the roots may be implicated in disease of 
the spine, and the trunk may be injured, in its course through the neck 
and thorax, by 'wounds or tumours. Bilateral paralysis occurs in lesions 
of the cord and spine, and in polyneuritis especially of the diphtheritic and 
acute infective varieties. Other causes usually affect one side only. When the 
diaphragm is completely paralysed, the normal inspiratory protrusion of the 
upper part of the abdomen disappears, or is replaced by retraction of this 
part with each inspiration. During rest, so long as the lungs are healthy, the 
respiratory rate does not increase, but if bronchitis or pneumonia arises as a 
complication, or if the patient exerts himself, the diminished reserve of 
respiratory power is seriously felt. When one nerve only is affected the 
diaphragm does not move on that side, but becomes permanently elevated 
as a result of collapse of the base of the corresponding lung. This is rarely 
detected by observation of the abdominal movements, but is easily seen on the 
X-ray screen. It produces no discomfort. 


The Long Thoracic Nerve 

This nerve supplies the serratus anterior muscle. When all the fibres 
of this muscle contract, the scapula moves upwards, forwards and outwards. 
It contracts with the pectoralis major in the action of pushing forward the 
point of the shoulder and in the rapier-thrust movement. 14 » lse 
the deltoid in raising the arm. When it is paralysed alone the pos tion 
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raised arm. The nerve may be injured alone in gunshot wounds, but as 
a rule it is associated with lesion of the brachial plexus. In addition, a 
serratus anterior palsy may develop suddenly in an otherwise healthy person 
after exposure to cold, or as part of a rare reaction to the administration of 
serum or antitoxin. In such neuritic cases and in the cases caused by com- 
pression, severe neuralgic pains in the neck precede the onset of paralysis. 
Recovery is always very slow and the defect may be permanent. 

Brachial Plexus 

The brachial plexus may be injured by stabs in the neck, by penetrating 
missiles, by dislocation of the shoulder or fracture of the clavicle, or by 
pressure of a tumour, aneurysm or cervical rib. Further, the nerves may 
be torn by forcible dragging on the arm in accidents or during delivery. 
In most cases the lesion is partial and the symptoms conform in the main to 
one of the following types : 

Upper plexus paralysis ( Erb's palsy). — This results from an injury to the 
fifth and sixth cervical roots. The muscles paralysed are : biceps, deltoid, 
brachialis, brachio-radialis (supinator longus), supraspinatus, infraspinatus, 
xhomboideus, subscapularis, clavicular portion of pectoralis major, serratus 
anterior, latissimus dorsi, teres major. The arm cannot be flexed at the 
elbow (flexors of forearm), nor raised and abducted (deltoid). The movements 
of the wrist and fingers are not impaired. Adduction of the arm is weak 
(pectoralis major), and rotation is feeble or absent (spinati). On attempting 
to oppose the shoulders, the scapula on the affected side passes farther from 
the middle line (rhomboideus). The hand of the affected side cannot be placed 
on the buttock of the sound side (latissimus dorsi). 

The reaction of degeneration is often complete in the deltoid and flexors 
of the forearm and nearly so in the spinati. It is usually incomplete in the 
other muscles. Sensation is diminished or lost along the outer border of the 
whole limb immediately after the injury, but improvement sets in rapidly. 
For some time the patient experiences pins and needles and burning sensa- 
tions in the affected area, which last longest in the thumb and index finger. 
The biceps reflex is lost. 

Lower plexus paralysis {Klumpke’s palsy). — This results from a lesion of 
the eighth cervical and first dorsal roots, or of the common trunk of the 
median and ulnar nerves. The intrinsic muscles of the hand and the flexors 
of the wrist and fingers are paralysed, and the inner border of the forearm 
and hand is ancesthetic. "When the roots are damaged, sympathetic fibres 
may be implicated with the production of myosis, narrowing of the palpebral 
aperture, enophthalmos and alterations in sweating on the face, neck, arm 
and upper part of the chest, on the affected side. 

Middle plexus paralysis. — This form of paralysis is a common result of 
gunshot injuries of the plexus. It affects the muscles supplied by the radial 
and axillary nerves — posterior cord. As the nerve to the latissimus dorsi 
arises from the same cord, this muscle is often paralysed as well. In addition 
to these simple types, more complicated paralyses occur, in which various 
parts of the plexus are injured together. 

Paralysis of the medial cord of the plexus. — Atrophy is confined to the 
intrinsic hand muscles, and the sensory loss is confined to the hand. 
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When the lesion is in the axilla the whole of the triceps is paralysed, and 
extension at the elbow is lost. Occasionally in wounds of the posterior 
aspect of the arm the nerves to the triceps are injured, whilst the main trunk 
escapes. The patient is then able to extend the arm powerfully by means of 
the anconeus, but if he is made to raise the elbow as high as possible with 
his fingers on the point of the shoulder, extension of the bent forearm is 
impossible. 

In most cases the nerve is injured in the middle third of the am and 
the triceps escapes, but the brachio-radialis and all the extensor muscles 
in the forearm are paralysed. Partial paralyses, such as are seen in lesions 
of the median and ulnar nerves, are very rare. The brachio-radialis is not 
a supinator. Its action is to flex the forearm, whilst the hand is in a position 
intermediate between pronation and supination. Paralysis of this muscle 
is detected by the absence of contraction when the pronated forearm is flexed 
against resistance. Owing to paralysis of the supinator supination is abolished. 
During the movement of flexion of the forearm the biceps acts as a supinator, 
and during extension the external rotators of the shoulder correspond, though 


Paralysis of the extensors of the carpus abolishes both extension and lateral 
movement at the wrist. The flexors of the carpus play no part m lateral 
movements. The extensors of the fingers extend the first phalanges only. 
Extension at the distal joints is carried out by the lumbneals and mterossei 
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in abducting and adducting the fingers are also feeble while the wrist is 
flexed, but are much stronger when the hand is resting flat on a table with 
the wrist and fingers extended. The complete reaction of degeneration is often 
found in all the paralysed muscles from the onset. Atrophy becomes obvious 
in a month ortwo. Its extent and severity give important evidence for prognosis. 

Sensory disturbances . — Subjective symptoms are rare. In a few cases, 
paraethesiee are felt on the posterior aspect of the forearm and on the dorsal 
aspect of the thumb. They are of brief duration, and are commoner with 
partial than with complete lesions. Causalgia is almost never seen in lesions 
of this nerve. Sensibility to light touch, superficial pain and temperature 
is impaired over a small area on the radial border of the hand, including 
the proximal joints of the thumb and first two fingers. The defect is often 
very slight, and is only discovered on very careful examination. Deep sensi- 
bility is rarely affected. Considering the extensive distribution of the super- 
ficial branch of the radial nerve, it is rather surprising that the sensory dis- 
turbances are so slight, when the nerve is injured above the origin of this branch. 

As a rule the brachio-radialis recovers first, then the extensors of the 
wrist, then the extensors of the middle, ring, little and index fingers in this 
order, and the extensors and abductors of the thumb last of all. On palpa- 
tion of the muscles during attempted extension, contractions can be felt 
before any movement is produced. Other signs of impending recovery are 
the disappearance of automatic pronation and of the flail-like drop of the 
hand, also diminution of automatic flexion of the fingers after passive ex- 
tension. Recovery of movement is complete when the patient is able to 
extend the wrist and all the fingers simultaneously or separately. After 
this becomes possible, restoration of power is rapid. 

The Median Nerve 

"Whilst the clinical individuality of the radial nerve is shown in the 
preponderance of motor symptoms and in the uniform completeness of 
the paralysis that follows an injury, that of the median is seen in the frequency 
of partial and especially of painful lesions. Isolated palsy of this nerve is 
infrequent except as a result of gunshot wounds and other injuries. 

total paralysis. — The muscles paralysed are the pronators, the radial 
flexor of the wrist, the flexors of the fingers except the ulnar half of the deep 
flexor, most of the muscles of the thenar eminence (opponens, abductor brevis 
and outer head of the flexor brevis pollicis) and the two radial lumbricals. 
Stated briefly the symptoms are : inability to flex the phalanges of the index 
finger and the second phalanx of the thumb ; difficulty in flexing the phalanges 
of the middle finger ; defective opposition of the thumb. The appearance 
of the hand in total lesions is fairly constant. The hand inclines to the ulnar 
side, the index and middle fingers are more extended than is normal, and the 
thumb lies on a level with the fingers — the ape-hand. 

Pronalion is incomplete and defective. The patient tries to overcome 
the defect by rotating the whole limb at the shoulder. Paralysis of the 
flexors of the wrist is seen when an attempt is made to flex against resistance. 
The tendon of the ulnar flexor alone stands out, and the hand is drawn towards 
the ulnar side. Even at rest, the flexor tendons are more prominent on the 
sound than on the affected Bide. 
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eminence is flattened, and the bnlk of the muscles arising from the internal 
condyle is greatly diminished. 

Sensory dislurbances.~~hi almost every case there is complete anesthesia 
to all forms of sensation in the two terminal phalanges of the index and middle 
fingers. The skin outside this area may be unaffected even in complete 
lesions, but in most cases sensibility is diminished in the terminal phalanx 
of the thumb, and to a less extent over the remainder of the radial half of the 
palm, including the radial side of the ring finger. The stereognostic sense is 
lost in the outer fingers. This defect, together with the loss of power, renders 
the thumb and index finger useless, and makes paralysis of the median the 
most serious single nerve lesion, of the upper limb. 

Vasomotor and trophic changes.— In. many cases the skin in the distribu- 
tion of the median nerve is red, dry and chapped, and the nails white or 
purple, and atrophy occurs in the pulp of the affected fingers. 

Recovery is slow and is rarely complete. Sensation begins to return 
before power, but the stereognostic sense is often defective, long after move- 
ment in the fingers has returned. The pronator and the flexors of the wrist 
recover first, then the flexors of the thumb and middle finger. Flexion 
of the index finger and opposition of the thumb, if it is regained at all, remains 
defective for several years. In searching for signs of recovery, care must be 
taken lest some " trick-movement,” due to contractions of healthy muscles, 
is misconstrued. For example, when told to flex Jie terminal phalanx of 
the thumb, the patient first over-extends and abducts, and then relaxes 
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Vasomotor symptoms . — The skin is often cyanosed in the distribution 
of the injured nerve, and it may perspire more freely than in healthy parts. 
These changes are more distinct when the paralysis is complicated by a 
vascular lesion. 

Recovery is naturally more rapid than in complete lesions. The order 
in which the muscles recover and the tests for complete return of function 
have been mentioned above. 

painful lesions of the median NERVE. — Causalgia . — In many cases 
the most prominent symptom of injur}’ causing an uncomplete lesion of the 
median nerve is pain. It comes on about a month after the injury, at first as 
tingling or pricking in the finger-tips and palm, later as a constant severe 
smarting, dragging or burning pain — hence the name causalgia. Added to the 
constant pain, which never ceases day or night, paroxysms occur, in which 
the pain increases suddenly in intensity. The application of cold water 
gives temporary relief, and patients often wear bandages or gloves which they 
keep constantly moistened. The pain is greatly aggravated by emotional 
influences. 

Vasomotor changes are a feature of this type. In many cases perspiration 
is diminished over the radial half of the palm, and the skin becomes dry and 
scaly. In others, perspiration is increased over the median area. 

Motor disturbances are always present, but are usually slight, the weakness 
affecting mainly the flexors of the index finger and the thenar muscles. 

In severe cases the limb is held flexed at the elbow and wrist, with the 
hand constantly raised and the fingers extended or hyper-extended. The 
whole hand atrophies, and irreducible ankylosis occurs with the limb in 
this position. The skin of the hand is thin and dry. The fingers taper, 
and the nails are long, brittle, blackened and striated longitudinally. The 
pain reaches its acme 4 or 5 months after the injury, and then slowly declines, 
but the limb remains useless. Even in slighter cases, without much deformity, 
recovery of function is extremely slow, and is rarely complete. The condition 
is often much improved by early operation and neurolysis of the nerve, 
or relief may be gained by sympathectomy. 

The Ulnap. Nerve 

This nerve supplies the ulnar flexor of the wrist, the ulnar half of the deep 
flexor of the fingers, the muscles of the hypothenar eminence, the interossei, 
the two inner lumbricals, and the adductor and inner head of the short flexor 
of the thumb. Its sensory area is the ulnar border of the hand, the little 
finger and the inner half of the ring finger. 

total paralysis. — Paralysis of the flexor carpi ulnaris may be detected 
by palpating the tendons when the wrists are flexed against resistance. 
The limpness on the affected side contrasts strongly with the firmness on the 
sound side. Lateral movements of the hand are unaffected, as these are 
carried out by the extensors. 

Paralysis of the ulnar portion of the flexor profundus digitorum. In 
making a fist, flexion of the index finger is perfect and that of the middle 
finger good, whilst in the ring and little finger it is absent or very feeble. 
This weakness i3 best seen when flexion is attempted with the index and 
middle fingers extended. Even when the fingers can be flexed by the action 
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and by the flexor subkmis which flexes the second joint and draws the distal 
joint down with it. The clawing of the fingers is greatly accentuated when 
the nerve is paralysed below the point of origin of the fibres to the long flexors 
of the fingers. Other features of the “ ulnar hand ” are atrophy of the 
intcrossei and of the hypothenar eminence and persistent abduction of the 
little and ring fingers. The movements of abduction and adduction are lost 
in the inner two fingers, and often in the middle finger. Further, these 
fingers cannot be flexed at the distal joint, whilst the proximal joints are 
extended. 

Paralysis of the adductor pollids and of the inner head of the flexor brews 
pollicis produces peculiar disturbances in prehensile movements. If the 
patient is asked to grasp a folded paper between his thumb and index finger, 
and to resist efforts to remove it by -pulling, it will be found that this move- 
ment, which is normally very powerful, is grossly defective. He cannot 
grasp the object beneath the thumb with the second phalanx extended ; but 
presses the tip of the flexed thumb against the outer margin of the index finger. 

Sensory disturbances . — In complete lesions, all forms of sensation are 
abolished in the little finger, and along the ulnar border of the hand. Beyond 
this there is usually diminished sensibility on the ulnar side of the ring finger. 
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of flexion is greatly diminished. Sensation may be diminished or lost along 
the radial border of the forearm. 

The Axillary Nerve 

This nerve supplies the deltoid and teres minor, and the skin over the 
deltoid. It may be injured alone in injuries of the shoulder and by pressure 
of a crutch. The chief symptom is paralysis of the deltoid with almost 
complete inability to raise the arm. 

In war injuries lesions of the nerves of the lower limb are very frequent ; 
but in civil practice, apart from sciatica and foot-drop, local lesions of these 
nerves are uncommon. 


The Lumbo-Sacral Plexus 

The lumbar plexus may be damaged by abdominal tumours, and its roots 
by new-growth or other disease of the vertebrae. In a certain number of cases 
signs of inflammation of the lumbar plexus are found in association with 
sciatica or neuritis of the sacral plexus. 

The sacral plexus may be damaged by growths or inflammation in the 
pelvis, by compression during parturition, and by penetrating missiles. It is 
also often the seat of spontaneous neuritis. 

Femoral Nerve (L 2 , L 3 , L 4 ) 

This is the largest branch of the lumbar plexus. It supplies the iliacus, 
pectineus, sartorius and quadriceps femoris. It may be injured alone by 
fractures of the pelvis or of the femur, by dislocations of the hip, or by impli- 
cation in wounds, psoas abscesses or new growths. 

The most prominent symptoms are loss of power to extend the knee, 
loss of the knee-jerk, wasting of the quadriceps, and sensory disturbances 
over the anterior surface of the thigh and inner surface of the leg. The 
psoas always escapes, unless the plexus itself is also damaged ; but flexion 
at the hip may be imperfect through paralysis of the iliacus. Owing to the 
rapid dispersion of the branches in the thigh, wounds in this part often cause 
partial lesions. In these the nerve to the quadriceps is most often injured. 
The resulting paralysis causes serious disability in walking as the knee gives 
way at every step, especially in going down stairs, and lameneBB lasts for a 
long time after return of voluntary movement. 

Obturator Nerve (L 2 , L s> I*) 

This nerve is rarely damaged alone. It supplies the three adductor 
muscles, the obturator cxtemus and the gracilis. The symptoms are weakness 
of adduction and internal rotation at the hip. 

Lateral Femoral Cutaneous Nerve (L^ L s ) 

This nerve supplies an area of skin on the antero-lateral aspect of the 
thigh. As a result of injury, but more often without obvious cause, the skin 
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1 his supplies the flexors of the leg and all the muscles below the knee 
It may be involved m pelvic new growths, or injured by fractures of the 
pelvis or femur. Aoxt to the radial and ulnar it suffers in gunshot wounds 
more often than any other nerve. 

TOTAL paralysis. — The foot drops, and the toes point downwards. Walk- 
ing is possible, but the patient cannot stand on the heel or toes of the paralysed 
foot. The knee is raised high, but the steppage is not so marked in total 
lesions as when the common peroneal alone is paralysed. All movement 
below the knee is abolished. When the wound is in the buttocks flexion of 
the knee is very weak. The foot becomes cedematous if allowed to bang 
down. Sweating is often absent on the sole and dorsum of the foot, but is 
normal on the inner side of the foot, which is supplied by the femoral. The 
skin is dry and thin, and may be scaly. Hyperkeratosis of the sole is 
common. Subjective sensibility is rarely affected. The skin is completely 
anaesthetic over the entire foot, except the inner border of the sole and around 
the internal malleolus. The anmsthesia extends upwards on the postero- 
external aspect of the calf in its lower two-thirds, embracing the tendo 
Achillia and external malleolus. Beyond this area of complete anesthesia 
there is a wide none in which sensibility is diminished. The sense of position 
and passive movement ia abolished in the foot and toes. The knee-jerk is 
present. The ankle-jerk is always lost. . , 

partial paralysis. — In wounds of the sciatic nerve it often happens 
(lint the fibres of the common peroneal alone are wounded, since the sciatic 
trunk often divides into the tibial and common peroneal branches as high 
as the great sciatic notch. The symptoms are ^scribed below under paralysis 

described in partial lesions of the median nerve. 

Common Peroneal Nerve 
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possible. The patient can walk, and he can stand on tiptoe, but he cannot 
run, and walking is made difficult by the foot-drop. Subjective sensory 
disturbances are usually absent. The skin is anaesthetic over a narrow band 
which extends from the outer surface of the leg in its middle third, downwards 
beside the outer border of the tibia, and along the middle of the dorsal aspect 
of the foot as far as the base of the toes. For an inch or so, on both sides 
of this band, the sensibility of the skin is di mini shed. The knee-jerk and 
anlde-jerk are present. The plantar response is always flexor. Vasomotor 
changes are slight, and trophic changes are absent. 

Tibial Nerve 

This nerve is rarely injured alone. It supplies the popliteus, the calf 
muscles, the flexors of the toes and the intrinsic muscles of the foot. When 
it is paralysed, the patient is unable to stand on tiptoe, or to extend or invert 
the ankle, or to flex his toes. Paralysis of the interossei leads to a claw- 
like deformity of the foot, associated with lowering of the heel and raising 
of the metatarsus — talipes calcaneo-valgus. The calf muscles are flabby 
and the ankle-jerk is abolished. Sensation is lost on the sole, except along 
, its inner border, on the outer border of the foot, and on the plantar surface 
of the toes. Causalgia, similar to that in paralysis of the median, is very often 
present. 

The distal portion of the tibial nerve may be injured by a penetrating 
missile or a deep wound in the calf. Movements of the ankle are unaffected, 
and ansesthesia is confined to the sole of the foot and heel, or merely to its 
inner half. The paralysis of the intrinsic muscles of the foot may escape 
detection, and the lesion may easily be overlooked, especially when the 
nerve is injured below the origin of branches supplying the flexor longus 
hallucis and the flexor longus digitorum. The symptoms then are pain in 
the sole of the foot, ansesthesia on the sole, and paralysis of the plantar 
muscles. 

Treatment of Local Nerve Lesions. — Treatment must depend on the 
nature and degree of the lesion. During the long period which elapses between 
the onset of paralysis and the first signs of recovery, even in cases of simple 
physiological interruption of the nerves, every effort must be made to prevent 
degeneration of the muscles, to keep the circulation of the limb active, and 
to prevent the occurrence of contractures and deformities. MaBBage, move- 
ments, electrotherapy and suitable appliances all have their uses. With 
regard to operative treatment, it must be remembered that more than half 
the cases of nerve injuries undergo spontaneous cure. It is advisable, 
therefore, to wait three or four months before an operation is undertaken. 
If, at the end of this time, the wound is soundly healed and all signs of sepsis 
have disappeared, and if, as a result of repeated examinations, no sign of 
recovery has been detected, no harm can be done by exposing the nerve. 
If it is found to be divided completely, the ends should be “ freshened ” 
and sutured end to end. If the nerve is notched laterally, the edges of the 
notch should be pared and sutured, care being taken to preserve the bridge 
of uninjured tissue. Sometimes the nerve at the site of the lesion appears 
as a fibrous, flattened band between two swellings on the nerve. In most of 



interstitial neuritis 


o( the nerve should not be intermnted u*v 8e / a8 ? 8 , cont hiuity 

and incised in the lone avis of the BmSr ' J^ 10 ^ he freed from adhesions, 

of nerves have met Jth little successor an SS S? b / olve 
technique of the surgical treatment of nerve ^ 

MnJtct “ I>< ““ *** “ ““ Qrcat tortJSSt 

Tn treatmeiifc ° f painful forms of nerve lesions is extremely difficult 
WbT “ SCS { e 5 Crna a PP Ilcat i° ns an <i internal medication entirely fad 
H ° f th<S , aCrVe 8om 1 etun ® 8 f^ea «lief. Where this fails, it may 

be advisable to practise complete division followed by immediate suture. 
Jn other instances sympathectomy, by excision'of the stellate ganglion in the 
case of the upper limb and of two or more of the lumbar sympathetic ganglia 
m the case of the lower limb, may give lasting relief. 1 


INTERSTITIAL NEURITIS 
Synonym. — Neuro-fibrositis. 

Definition. — A painful malady which commonly attacks the large nerve 
plexuses or nerve trunks but which may affect any peripheral nerve, and is 
believed to be due to inflammation of the interstitial connective tissues which 
surround and bind together the nerve fibres into the nervetrunks. 

iEtiology. — It is in general a malady of middle life, being unknown in 
childhood and uncommon in old age. It is often associated with other forms 
of fibrositis and especially with arthritis, e.g. the brachial nerves being affected 
in sonic cases of arthritis of the shoulder and the sciatic nerve in certain cases 
of arthritis of the hip. Injury involving stretching, bruising or wounding of a 
nerve trunk may produce it, but in the case of the sciatic nerve it is necessary 
to bear in mind that pain following an injury may be the result of the rupture 
of an intervertebral disc which has been injured at the same time. Gout, 
diabetes and chronic nephritis are well known clinical associations of mter- 

^^Symptoms.— These arc those of irritation of the nerve fibres. Pain is 
usually the outstanding feature. It radiates in the area of distribution of the 
affected nerve, is of a duU aching character is 
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tumours, and in the case of the sciatic nerve as a consequence of the irritation 
of one or more of its roots by the extruded nucleus of a ruptured intervertebral 
disc. The special problems of the sciatic nerve are discussed under the heading 
of sciatica, but the following points are of value in distinguishing in general 
between interstitial neuritis and the effects of pressure on nerves. "With - 
pressure lesions the pain is rarely so severe as that of interstitial neuritis, 
tenderness on pressure of the nerve trunks is absent, and signs of loss of 
function — paralysis and sensory loss — come on early. The most careful 
search should be made in every case for any possible cause of local pressure, 
such as primary and secondary neoplasms, vertebral and spinal tumours, 
and spinal caries. To make a diagnosis of interstitial neuritis on the presence 
of a mammary or other carcinoma, or after its removal, is to advocate the 
highly improbable, whatever the symptoms may be. 

Treatment. — The details of treatment vary according to the site of the 
nerve or nerves affected, but the general principles are to secure rest and to 
avoid all those things which excite or increase the pain. In most cases 
warmth in all forms has a beneficial and comforting effect ; the part should 
be kept warmly clad, but if special applications, such as radiant heat or 
infra-red rays, excite pain they should not be persisted with. Salicylates and 
all the analgesics of the coal-tar series are valuable aids. In the acute stage, 
morphine preparations may be required to obtain sleep for the patient, but 
later, combinations of aspirin with barbiturate hypnotics suffice. 

Cervico-Occhttal Neuritis 

This condition, which is by no means rare, is characterised by pain in the 
upper part of one side of the neck, radiating, over the branches of the upper 
cervical plexus, the great auricular being the most common, and the supra- 
sternal, supra-clavicular and supra-acromial branches less common seats for 
the pain. The fibrositis not infrequently co-involves the fibrous structures 
in the region of the articular and transverse processes, giving rise to pain and 
stiffness of the neck on movement. When the pain is confined to the great 
occipital distribution alcohol injection is sometimes most efficacious. 


BRACHIAL NEURITIS 

Two varieties of neuritis affect the brachial plexus and its branches; 
namely, a paralytic variety and a non-paralytic, the latter being one of the 
forms of interstitial neuritis. 

Paralytic Brachial Neuritis 

This variety, rare before 1939, has been common in England during recent 
years, and has occurred not infrequently in the armies abroad. The cause 
of the condition is unknown, but the course of the malady resembles that of 
an infective disease, and in many cases the onset of the neuritis has occurred 
while the patients were in hospital suffering from an infectious illness of .the 
respiratory or alimentary system. 

Symptoms. — Severe pain in the shoulder or side of the neck, radiating 
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Differential Diagnosis. — This malady as a rule only requires to be 
toown about to be recognised, but in subjects of military age or younger the 
diagnosis has to be made from poliomyelitis. In the latter, the onset is morc 
abrupt and in adults is accompanied by a greater degree of malaise and fever ; 
stiffness of the neck is usual and Kernig’s sign may be present, and the 
cerebro-spinal fluid contains a considerable excess of lymphocytes, followed 
by a gradual rise of protein during the weeks succeeding the onset of the 
paralysis. The paralysis tends to have a segmental distribution, whereas in 
the case of brachial neuritis it has much more tendency to be limited to the 
muscles supplied by one or two individual nerves. 

Course and Prognosis. — In this variety of brachial neuritis the pain 
usually passes off within a few dtiys and sensory loss, if any, is soon recovered 
from, but the outlook as regards recovery of the muscular paralysis is always 
doubtful, and if such occurs, it takes many months. 

Treatment. — The cause of the disease being unknown, treatment can 
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muscles. Preparations of vitamin B are often exhibited, but it is doubtful 
whether they are of any value in aiding the recovery of the affected nerves m 
this disease. 


Interstitial Bbaohial Neuritis 

Mtioloev . — This variety of brachial neuritis is somewhat uncommon, 
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Diagnosis. — There is little difficulty in diagnosis, the only conditions 
likely to cause confusion being arthritis of the shoulder and cervical rib, in 
neither of which conditions is there any tenderness of the nerve trunks or 
of the plexus. 

Treatment. — One of the great difficulties in this malady is that in the 
upright position the weight of the arm and shoulder carries the latter down- 
wards, and so stretches the inflamed plexus, adding greatly to the pain. 
The patient, therefore, should be kept in bed and in general on his back. 
Further, every movement of the hand or arm tends to increase the pain, and 
splints which keep the arm in the abducted position and the shoulder raised 
so as to prevent tension upon the plexus are invaluable. 


CERVICAL RIBS 

AEtiology. — The development of the ribs at the thoracic inlet depends 
on the mode of formation of the brachial plexus, for the nerves are large 
structures in the embryo at a time when the ribs are soft and pliable. When 
the plexus is “ normal,” a well-formed first rib springs from the first dorsal 
vertebra. If, however, the plexus is “ post-fixed,” that is, when the contribu- 
tion to the plexus from the fourth and fifth cervical segments is small and the 
fibres from the first and second dorsal segments form a powerful cord, this 
cord in rising over the first dorsal rib may compress and deform it to such 
an extent that it presents the characters of a rudimentary rib. On the 
other hand, and this is more frequent, when the plexus is pre-fixed, that is, 
when the contribution from the upper cervical segments is relatively large 
and that from the dorsal segments is small, a supernumerary rib is allowed to 
develop from the seventh cervical vertebra. When this pre-fixation is pro- 
nounced, the seventh cervical rib is often very large and is easily felt in the 
neck, and in these cases symptoms are usually absent. In a certain number 
of cases in which the abnormality is intermediate in degree, symptoms are 
caused by compression of the lower cord of the plexus as it passes over the 
supernumerary rib, or over the deformed first rib. This compression may be 
exercised by the bony portion of the extra rib, but more often the nerves are 
damaged by a fibrous prolongation of the rudimentary rib which connects it 
with the first rib. 

But these abnormalities in the ribs only cause symptoms in some 10 per 
cent, of the cases in which they are present. Further, the symptoms are 
often unilateral with bilateral supernumerary ribs, and the symptoms ore 
often most prominent on the side of the smaller extra rib. Again, the onset 
of symptoms is usually delayed until adult life is reached. It is clear, there- 
fore, that some contributory cause must come into play. This is found in 
the dropping of the shoulder girdle, which is normal in adolescents, and is 
often excessive in persons whose muscular tone is low. In a child the clavicle 
rises boldly as it passes outwards. In a normal adult male the clavicle is 
almost horizontal, in women it droops slightly, and in those who develop 
symptoms of pressure on the nerves, the outer is usually distinctly lower 
than the inner end. In the latter, the lowest cord of the plexus is submitted 
to constant rubbing against the extra rib which rises and falls during respira- 
tion, and it is compressed by any movement of the arm which depresses the 
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be affected, Pain, when present, is usually felt below the elbow. It is 
often neuralgic, darting down the arm, and again confining itself to one 
border of the limb. It hardly ever radiates from the neck. 

Objective sensory disturbances are usually slight or absent. They may 
be found over the ulnar or radial border of the distal portion of the limb in an 
indefinite nrca, which does not conform to the distribution either of the ulnar 
or radial nerve. 

Muscular atrophy is not so frequent as subjective sensory disturbance. In 
the “ median type,” wasting is confined at first to the abductor and opponena 
pollicis muscles, and the outer part of the thenar eminence shows a remarkable 
reduction in size, which contrasts strongly with the inner part, which retains 
its normal bulk. In the “ ulnar type,” wasting appears first in the small 
muscles of the hand supplied by the ulnar nerve. In some cases all the 
muscles of the hand and, to a less degree, the flexors in the forearm show 
considerable wasting. The atrophy is frequently bilateral and symmetrical. 

Vasomotor disturbances are very common. The hands feel hot or cold, 
they may be oedematous or discoloured, and the changes may suggest 
Raynaud’s disease. Pressure on the subclavian artery sometimes causes 
inequality of the pulse, and the pulse on the affected side may be obliterated 
by depression of the shoulder. The inequality disappears when the arm is 

Diagnosis. — The presence of pain, parsesthesise or vasomotor disturbances 
in the upper limbs, or wasting in the muscles of the hands, should always 
arouse the suspicion of supernumerary or rudimentary ribs. When pain is 
the only symptom, its distribution along one border of the arm or hand, 
and the patient’s account of the maimer in which it may be increased or 
diminished by raising the shoulder girdle or performing movements which 
depress it, usually direct attention to the cause. Symmetrical atrophy m 
the hands may suggest progressive muscular atrophy of spinal ongm, but 
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pressed between these two bones, when the corresponding arm hangs down 
or when it is raised and abducted. Obliteration of the circulation causes a 
numbness in the hand and forearm, which comes and goes according to the 
posture of the arm. The numbness may become persistent because of throm- 
bosis at the site of compression, and the patient may first come for advice 
when this has occurred. Aneurysm is another occasional consequence of the 
damage to the artery. 

Treatment. — Pain may be relieved by rest with the arms suitably sup- 
ported. Atrophy calls for operation to remove the offending rib. Pain is 
always relieved by operation, either immediately or after an interval of 
some months. The progress of atrophy is always retarded, and complete 
recovery may occur if an operation is undertaken early. 


SCIATICA 

The term “ sciatica ” is applied in a somewhat imprecise manner to 
conditions in which pain is experienced along the course and in the distri- 
bution of the sciatic nerve — that is to say, in the buttock, back of the thigh, 
outer side and back of the leg, and the outer border of the foot. It is important 
at the outset to notice the limitations of this distribution and, in particular, 
to notice that the sciatic nerve does not supply any structures on the front 
of the thigh, and so pain in that region or in the groin is not included in 
sciatica. 

Cases of sciatica as thus defined are common, and many of them have a 
prolonged course and other well-described features. Until recent years they 
were all confidently attributed to interstitial neuritis (sciatic neuritis) but it 
is now recognised that, while a number are probably due to this cause, many 
are the result of irritation of one of the roots of the great sciatic nerve by the 
extruded nucleus of a ruptured intervertebral disc, and others are cases of 
referred pain in the sciatic distribution. The differential diagnosis between 
these different varieties of sciatica is frequently a matter of great difficulty, 
and in fact in many cases it cannot as yet be made with confidence. 

Rupture op an Intervertebral Disc 

Synonym. — Herniation of the Nucleus Pulposus. 

Although sciatica is the syndrome to which rupture of an intervertebral 
disc commonly gives rise, it is desirable to treat this subject from a somewhat 
wider viewpoint. 

Rupture of an intervertebral disc may give rise to pressure upon one or 
more spinal nerve-roots or upon the spinal cord as a result of the extrusion , 
into the vertebral canal of the nucleus pulposus of the ruptured disc. 

Aitiology. — The majority of cases gives a history of injury at, or shortly 
before, the onset of symptoms. The injury is commonly of the variety known 
as a strain of the back, due to sudden bending, the lifting of heavy weights, 
or sudden movements of the back, as when striving to avoid a fall. Males are 
commonly affected. 

Pathology. — Formerly the condition under discussion was one recognised 
on laminectomy, and spoken of as endochondroma of the disc. Actually in 
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J 'SJ “.t**? f rst , sacraI - The fourth lumbar disc is also commonly ruptured 
and tho third lumbar occasionally so. The rupture of higher lumbar mter 
\ ertebral discs is infrequent. In each case the spinal root most affected is 
that emerging just below the site of the lesion, e.g. the fifth lumbar root 
when the fourth lumbar diso is ruptured and so on. Multiple ruptures are 
not very uncommon. 

Symptoms.— The outstanding feature is pain. It begins in the small of 
the back cither at the time of the injury or after an interval of some hours, 
days or weeks. It may remain limited to the back, but in most cases it 
extends, after a variable interval, down the back of one thigh , and then down 
into tho leg and possibly into the foot, so that the clinical condition becomes 
one of " sciatica. 1 ’ The exact distribution of the pain in the leg depends on 
which spinal root is affected (vide infra). The pain is Bevere and la.Tip.ina.ting , 
aggravated by stooping, by coughing and sneezing, and by turning in bed, 
and relieved by ljung still. Flexion of the extended leg at the hip is always 
painful (Lesegue's sign), and the patient adopts an attitude of partial flexion 
of the affected limb at the knee and hip, which avoids tension on the sciatic 
nerve and its roots. 

The objective physical signs fall into two groups, namely, (1) those refer- 
able to the spine, and (2) those due to impairment of function in the affected 
nerve-root or roots. The lumbar spine is flattened and is tilted at the site of 
the lesion ; the tUt is usually away from the side of the sciatic pain but may 
be towards it and in some cajies the tilt alternates. X-ray examination 
reveals the flattening of the lumbar curve and the tilting more clearly, and 
it may show a suggestive reduction of one intervertebral space but this is 
not usual. The nervous signs are in general those of impairment of function 
of a single spinal root. Most commonly the first sacral root is the one in- 
volved, and the signs which develop are as follows : The ankle-jerkis abolished. 
The muscles of the calf and the peronei become slightly wasted, and the change 
in outline is apparent when the two legs are compared with the patient 
standing up or lying prone. The power of flexion of the small toes is dimin- 
ished The glutei on the affected side are flattened Sensation is impaired 
along the outer border of the foot and on the outer half of the sole, and the 
patient has a sensation of numbness or tingling in this area. The unpawmen 



most aSoctal, tte roe oi ™ ~ jroaoenced, 

■P^X ^Betakfe JL rfta aboM,ed;*ro ares of 

tapaimeot of pi-prick appreoatem may ba 



1804 DISEASES OF THE NERVOUS SYSTEM 

found on the outer side of the calf. In severe cases some disturbances may be 
found in the functions of the first sacral root as well as in those of the fifth 
lumbar. With lesions of the higher lumbar discs the pain is maximal in the 
fourth or higher root distributions, and the knee-jerk may be diminished or 
lost. 

It should be borne in mind that in a proportion of cases the nervous 
symptoms are entirely irritative and consequently objective signs due to 
impaired root function are lacking. Spinal signs are usually present, and 
ultimately some wasting appears, but in a number of such cases it is as yet 
impossible to make the differential diagnosis from sciatic pain due to other 
causes. 

Diagnosis. — When the diagnosis is in doubt special X-ray examination 
after injection of lipiodol into the theca shows a filling defect in the lipiodal 
shadow, corresponding to the knuckle of cartilage indenting the theca. This 
method of investigation is not infallible, but in the present state of our know- 
ledge its results should be taken as a practical guide. 

In almost every case the problem is to distinguish the symptoms of a 
ruptured intervertebral disc from “ sciatica ” due to other causes. Most 
cases of sciatica in people under forty years of age are due to ruptured discs. 
As age increases, other causes assert themselves more strongly, but in people 
who are of athletic type, given to such forms of physical activity as gardening, 
horse-riding and golf, and who are free from arthritis, ruptured disc is always 
a likely cause. If there is some history of injury or strain, if both the spinal 
and nervous groups of signs are present, and if the latter are limited to the 
distribution of a single root, there is little doubt about the diagnosis. In 
cases of sciatic neuritis, tenderness along the line of the sciatic trunk is pro- 
nounced and pain and tenderness are seldom limited to the distribution of a 
single spinal root. In cases of referred sciatic pain, reflex changes, muscular 
wasting and objective sensory loss are absent. Very prolonged and, especially, 
recurrent sciaticas are mostly due to ruptured intervertebral discs. 

Course and Prognosis. — In the absence of operative treatment, the 
symptoms usually subside gradually in the course of about 6 months. In a 
very few cases they clear up in a few weeks, and in quite a number they 
persist in some degree for years, sometimes better and sometimes worse. 
The muscular wasting, though obvious, never becomes severe and there is 
never total paralysis of the affected nerve-root. 

Treatment. — Operation by an experienced surgeon for removal of the 
protruding mass is in most cases the method of choice. In general the results 
are excellent, but in a proportion of cases some pain persists, either in the 
back or in the distribution of the affected nerve-root. To guard against the 
latter some surgeons, as well as removing the offending mass, divide the 
affected sensory root, and this does not give rise to any lasting disability. 
The operation is not a severe ordeal, and most patients are walking again 
within 3 weeks. If appropriate surgical facilities are not available, or if 
operation is decided against for any other reason, the alternative is prolonged 
rest with the minimum of movement of the spine or fixation of the lumbar 
spine in a plaster jacket. When the patient has been free from pain for a 
week or more while still in bed, he may be allowed to sit up and very gradually, 
begin to move about, but he should avoid doing anything which causes pain 
and should lie down when pain begins. 
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Sciatic Neuritis 
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middlp life "iL g .i ^ ee P; 179 ')• It occurs most frequently in 

miadie liie and is often associated with arthritis, which may manifest itself 
m the hip, lumbar spine, or sacro-iliac joint. 7 mamtest ltseU 

i,i e 1 ? a ^ n i S situate( * i Q the buttock, back of the thi^h and calf and is 
seldom limited to the distribution of a single spinal nerve-root. Its onset is 
gradual or subacute, and the pa m may not reach its climax for a week or two, 
but it then becomes intense and completely disabling. It is usually worst at 
night. It is greatly influenced by posture and in many cases, because of the 
associated tenderness of the sciatic nerve and the muscles of the buttock 
and thigh, sitting cannot be endured for more than a few minutes. The 
sciatic nerve is in many cases tender along its whole length, but the tenderness 
may be limited to the portion in the back of the thigh or that in the buttock. 
In some instances the tenderness is acute. Stretching of the sciatic nerve 
causes severe pain, and the patient holds the affected limb slightly flexed at 
knee and hip in order to relax tension on it. Lying with the leg held thus is 
usually his most tolerable posture. The muscles supplied by the inflamed 
nerve — the hamstrings and calf muscles and peronei — are flabby and usually 
tender, and may appear to be wasted. Muscular tenderness is generally 
most pronounced in the calf. The muscles of the buttock also are in many 
cases flabby and may be tender. Parasthesiee in the form of tingling, burning 
and numbness are common, but objective loss of sensibility only occurs in 
the rarest and most severe cases, and its presence should always suggest a 
pressure lesion. The knee-jerk is sometimes markedly increased ; the ankle- 
jerk tends to be diminished in proportion to the severity of the neuritis, 
and in severe cases it is absent and may not subsequently return. 

Diagnosis. — The characteristic feature of this variety of sciatica is the 
tenderness of the sciatic nerve. Tenderness of the muscles which the nerve 
supplies is usually pronounced, but a similar muscular tenderness, less in 
degree, is present in referred sciatica. The diagnosis from the sciatica due to 
ruptured intervertebral disc has been considered in the previous article. 
The commonest error in diagnosis is to overlook arthritis of the hip. lne 
latter causes pain on the front of the thigh, rather than, or as well as, m the 
sciatic distribution, and the sciatic nerve itself is usually not tender, nor is the 
ankle-jerk diminished. Disease of the sacro-iliac joint may give use to sciatic 
min but the nerve trunk is not tender to pressure or stretching, while local 
SuLness is present over the joint, and radiography may reveal disease art. 

Course and Prognosis.-The duration of the malady vanes from a few 
Tie prognosis is stops absolutely good ss regards 

.--j 

leg sometimes We a 

comforting effect. 



1806 


DISEASES OF THE NERVOUS SYSTEM 


Referred Sciatic Pain 

In many cases of sciatic pain there are no manifestations of disease of 
the sciatic nerve itself, either in the way of impaired function or of tenderness, 
and the pain is believed to be a referred pain excited by disease of other 
structures within the nerve distribution of the spinal segments from which the 
sciatic nerve arises. Such pain is abolished by the cure of the primary disease 
or anaesthetisation of the structure which it affects. Conditions which may 
give rise to referred sciatic pain are arthritis in the hip joint, arthritis in the 
sacro-iliac joint, disease of the lower lumbar vertebrae or of the sacrum, trauma 
of the gluteal muscles, and lesions of the vertebral ligaments. It should be 
noted that malignant disease of the lower vertebral bones may cause Bevere 
referred sciatica at a time when no bony change is revealed by radiography, 
and the occurrence of sciatic pain in a patient who has suffered from carcinoma 
is to be interpreted in the light of this knowledge. Elliott and Weddell have 
shown that the presence of so-called rheumatic nodules in the gluteal muscles 
is not to be regarded as evidence of fibrositis there which might excite sciatic 
pain, because the nodules are due to local muscular spasm consequent upon 
irritation of nerve fibres, and are not primarily a rheumatic manifestation. 

Referred sciatic pain is usually moderate in intensity. Its distribution is 
usually in the calf or on the outer side of the leg, or on the outer side of the 
ankle. The calf muscles are slightly tender and are the seat of discomfort, 
which causes the patient to make movement of them at frequent intervals. 
The absence of all signs of impaired nervous function has already been 
mentioned, and is the most important diagnostic feature. 

In all cases of referred sciatic pain the treatment is that of the exciting 
condition. Injection of a local anaesthetic into the disordered structure 
abolishes the pain temporarily, and occasionally the relief is permanent, 
especially if the anaesthetic is used in oily solution, the effect of which is 
more lasting than that of an aqueous solution. 


OBSTETRICAL PARALYSIS 

It is important and useful to group together under this heading all those 
conditions of paralysis occurring, either in mother or child, which are the result 
of the processes of labour in the passage of the foetal head through the pelvis. 
Autopsies upon the Btill-born, and upon children who have survived birth 
for a few days only, have shown that haemorrhage into the meninges is of 
common occurrence, and it has been argued that such meningeal haemorrhages 
are the cause of many of the conditions of cerebral paralysis which are 
present immediately after birth, or which appear during the first year of 
life, and especially the cause of cerebral diplegia. The pathological condi- 
tions found in the brain in cases of cerebral diplegia, however, are such as 
make it impossible that they could be caused by meningeal haemorrhage, 
for no sign of old haemorrhage is ever found, nor could haemorrhage cause 
a general cell atrophy of the brain without signs of any local lesion. It seems 
clear, then, that though meningeal haemorrhage may be of common occurrence 
during birth, and may be the cause of still-birth, yet there is no clinical or 
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pathological evidence to show that it gives rise of 1 *• 
defect. ® ves rise ot any lasting cerebral 
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obWor nerve from prolonged pressure of the head against the sacrum and 

Fadal l paralysis .— ' This is usually caused by the pressure of the forceps 
upon the facial nerve as it crosses the ramus of the jaw, but it has been known 
to occur where instruments have not been used. When unilateral as is the 
common event, it gives rise to little or no difficulty with sucking, and is 
evidenced by the unsightly deformity of the face, which is drawn over to the 
sound side. When bilateral, it is one of the causes of complete inability to 
suck, and on account of the flaccid symmetry of the face may easily be over- 
looked. It necessitates spoon feeding for a considerable time. Obstetrical 
facial paralysis invariably recovers within a few weekB and docs not give 
rise to after-contracture. Gentle stretching and massage of the face with the 
finger is the only treatment required. 

Hemiplegia from laceration of the brain may occur during delivery in 
contracted pelvis from the pressure upon the sacral promontory, and has been 
caused by the use of forceps. It is exceedingly rare, and is generally rapidly 
fatal from the associated haemorrhage. It may occasionally be survived, 
with an irreparable hemiplegic condition. 

Fracture-dislocation of the spine is produced by traction upon the after- 
coming head by pulling upon the trunk, and it may be associated with injury 
to the brachial plexus. It occurs most often in the lower cervical region, 
and the transverse lesion of the spinal cord is usually complete. 

Injury to the brachial plexus may occur in traction either upon the head, 
or upon the trunk, if the head is aftercoming, and is caused by an undue 
separation of head and shoulder on one side rupturing or straining the 
brachial plexus. The paralysis is usually of the upper arm or Erb type, 
the fifth and sixth roots being most affected, and the deltoid, biceps and 
supinator longus muscles being paralysed, but the whole plexus may be 
involved and even tom completely across. Traction upon a prolapsed arm 
has caused lower arm or Xlumpke type of paralysis in which the first dona! 
and eighth cervical roots are most affected and the mtnnsjc hand mu clcs 
and the flexors of the forearm are paralysed. The obstetrical leswns of the 
brachial plexus are for the most part serious lesions, many of the cases making 
no motor recovery at all, though sensibility is usually regained. Tlie prog- 
Zn^penS S the severity of the damage to the plexus, as to whether 
ST rXTe actually tom or only bruised. Tbe slight cases recover well 

enough. 



mother, immediately after parturition, is 
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condition. In the first place, the lumbo-sacral cord is in a much more exposed 
position as regards the foetal head engaging the pelvis than are the other 
nerves of the sacral plexus, and may be subjected to such severe pressure as 
causes paralysis, and in the second place, the obturator nerve actually crosses 
the brim of the pelvis and must of necessity be pressed upon by any large 
foetal head which passes the pelvic brim. The lumbo-sacral cord paralysis 
is evidenced by dropped foot and paralysis of the anterior tibial and peroneal 
muscles and if it is severe, by loss of sensibility over the distribution of the 
fourth and fifth lumbar roots. Sometimes the third lumbar root area is 
affected. The obturator nerve involvement is shown by weakness or paralysis 
of the muscles supplied by the obturator nerve, namely, all the adductor 
muscles of the thigh. The paralysis may be noticed directly after parturi- 
tion, or when the patient begins to get about upon her legs. The lumbo- 
sacral paralysis is usually unilateral, and is nearly always upon the right 
side. The obturator paralysis is not uncommonly bilateral, and both forms 
of the paralysis may coexist. There may be numbness, but no pain. This 
condition nearly always occurs with a first delivery, and often the child’s head 
has been unduly large. It may recur with subsequent deliveries, but this is 
not a common event. 

The prognosis is absolutely favourable, every case making a complete 
recovery in from a few weeks to a few months. The treatment is rest in the 
first place, with gentle massage and passive movements, and when power 
begins to return the patient may commence to get about. 


POLYNEURITIS 

Synonym. — Multiple Peripheral Neuritis. 

Introduction. — The clinico-pathological condition we know as poly- 
neuritis, and seen in its most typical forms in diphtheritic paralysis, or in 
alcoholic neuritis, represents a very striking and uniform reaction of the 
nervous system. Invariably associated with it is a reaction of the myocardium 
so that there is in cases of polyneuritis a recognised liability to sudden fatal 
heart failure. It is in the case of diphtheritic paralysis and of beri-beri, 
another form of polyneuritis, that this mode of fatal termination is most often 
seen. Indeed, beri-beri may appear as a rapidly fatal cardiac illness before 
any signs of involvement of the nervous system have had time to develop. 

Etiology. — At first sight the factors that give rise to polyneuritis fall 
into three groups : (i) certain chemical poisons, (ii) the toxins of certain 
bacteria and (iii) certain disorders of metabolism. Widely differing as 
these three causative factors may seem to be, there is reason to believe that a 
common underlying factor which is immediately responsible for polyneuritis 
may underlie them all. It is probable that in the case of groups (i) and (ii) 
the pathogenic substance gives rise to a disorder of metabolism in the course 
of which a toxic metabolite is produced in the body, this acting as the direct 
poison for nervous system and heart muscle. In the metabolic group (iii) 
the same process is in action. Thus, in beri-beri, for example, the illness 
ensues upon the ingestion of a diet deficient in vitamin Bl. In the absence of 
this substance carbohydrate metabolism is disordered and a toxic metabolite 
is produced. Thus, beri-beri is not, as the biochemists formerly insisted, a 
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there is an increasing body of evidence in favour of it. 7 “ b ' b fc 

.Returning for the moment to the ordinary astioloeical classifi™*;™., 
polyneuritis, we see that in the case of alcoholic or arsenical polyneuritis the 

18 ta Jf en ij tbe moutl1 ’ and P reauma bly the final commontaric sub- 
stance reaches the nervous system by the blood stream. In the case of 
diphtheritic paralysis, on the other hand, the exotoxins are produced locally 
at the site of the diphtheritic ulceration, whether on the fauces, or, as in 
extraxaucial diphtheria, at some other local site on the body surface This 
unique channel of entry gives rise in diphtheritic paralysis to a group of 
symptoms not found in other setiological varieties of polyneuritis. This group 
includes palatal and accommodation paralyses, which precede the appearance 
of polyneuritis. It is noteworthy that in the case of extrafaucial diphtheria 
this initial paralysis is not palatal, but is anatomically related to the site of the 
diphtheritic lesion (sMn ulceration or wound). Yet the paralysis of accom- 
modation may occur whatever be the site of the diphtheritic lesion. It is 
believed, therefore, that the exotoxins gain access to the nervous system by 
conduction from the seat of the lesion via the axones of the nerves which 
innervate this region. They pass upwards in the axis cylinders to the central 
nervous system and produce their toxic action directly there, this action 
being reflected peripherally again as a motor and sensory paralysis of the 
muscles and skin (or mucosa) in the region of the lesion. Thus a diphtheritic 
ulcer on a finger may be followed by a local paralysis of that part before 
polyneuritis develops. The subsequently developing polyneuritis is then 
probably produced in the manner described above, while the accommodation 
paralysis may indicate a specific action of the toxin upon the nervous 
j nephflniswi concerned. We thus have a local, a specific and a general group 
of symptoms. The analogy of the local, specific and general phases of tetanus 

will ocour to the reader. . , , 

Many of the intoxications of the nervous system commonly included under 
the heading of polyneuritis are associated with lesions and clinical mani- 
festations which are not those of polyneuritis. Such substances, to name but 
a few, are lead, mercury, copper, carbon disulphide and carbon monoxide, 
and it would be erroneous to regard these as causes of polyneuritis. Many 
infectious fevers are stated to be not rarely followed by polyneuritis, namely, 
C n ter i c malaria and dysentery, but Walsbe, who spent four years with the 
Si^Bxpeditionaiy Force in 1915-19 where the two rf 

S infections were common saw no case of true polyneuritis associated with 

^Finally the categories of acute febrile polyneuritis and Landry's paralysis 
bmauy,raecaLeg They make their appearance m apparently 

m 7aSogy.-W»“W> the nam. m of 
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neuritis, and longitudinal sections stained by the Marchi or Weigert-Pal 
methods show severe degeneration of the fibres. The alterations are most 
intense in the small branches supplying the skin and muscles, and they 
diminish in severity as the larger branches are approached. They are best 
seen in the terminal branches of the musculo-spiral and anterior tibial nerveB. 
The wasted muscles often show a reduction in the size of their fibres, and an 
increase of connective tissue — fibrous myositis. The spinal cord may be 
healthy, but in almost all cases examination by modem methods shows 
changes in the nerve cells and degeneration in the tract fibres derived from 
the posterior roots. 

Symptoms. — As might be expected from the composition of the peri- 
pheral nerves, the symptoms of polyneuritis may consist of disorders of 
movement, sensation and autonomic function, and these disorders are 
symmetrical and typically begin in the peripheral portions of the limbs and 
spread proximally. The relative severity of these disturbances varies from 
one variety of polyneuritis to another, and the detailed symptomatology of 
each variety is more fully considered below. The motor disorder is in all 
instances a lower motor neurone paralysis, with the characteristic weakness, 
reflex loss, and tendency to wasting of the muscles : a marked propensity to 
contracture is universal. Bilateral drop foot is in a large number of cases the 
first objective motor manifestation. The sensory disorders are similarly 
peripheral and symmetrical and may involve both superficial and deep 
sensibility and may be both positive (pains and parsesthesise) and negative 
(anaesthesia;). The first complaint is usually of numbness in the feet and in 
the hands, and this extends proximally, and is soon accompanied by objective 
sensory loss, which by reason of its mode of development soon has char- 
acteristically a “ glove and stocking ” distribution. In some varieties the 
autonomic defects are seen in alterations in sweat secretion and trophic 
changes in the skin, nails and other tissues. 

The tendency to myocardial weakness which has already been mentioned, 
though characteristic only of certain varieties, should be borne in mind in all 
cases. 

The cerebro-spinal fluid in the infective types of polyneuritis contains an 
excess — usually a great excess — of protein, the globulin fraction also showing 
an increase ; the other elements of the fluid are normal, except that in rare 
cases of acute infective polyneuritis cellular increase may be found. 

Diagnosis. — The diagnosis of polyneuritis from other diseases rarely pre- 
sents serious difficulty. It is made from the combination of symmetrical 
flaccid paralysis with sensory loss of the “ glove and stocking ” distribution, 
and tenderness of the muscles and nerves, confined to, or most intense in, the 
distal part of the limbs. A variable degree of polyneuritis is an associated 
feature of subacute combined degeneration of the spinal cord, and this disease 
may easily be confused with polyneuritis. The differential clinical features are 
given onp. 1770and as pointed out there, the distinction at an early stage, may 
in some cases only be made with confidence by examination of the blood for 
the characters of pernicious anaemia. The development of extensor plantar 
reflexes is an absolute point against polyneuritis, while a great excess of 
protein in the cerebro-spinal fluid is equally against subacute combined 
degeneration. "When sensor} 1, disturbances and diminished tendon reflexes 
aTo prominent symptoms and muscular weakness is slight, tabes may be 
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across the chest as peculiar to tabes and is present in almost every case In 
nmSlriHf? 6 /!? muscles and nerve trunks are tender, whereas S tabes the 

to toKm°d w 6 st f ctures / usaa ^7 greatly diminished. Hyperesthesia 
to touch and temperature, and great exaggeration of the abdominal reflexes, 
also suggest tabes. Examination of the cerebro-spinal fluid usually puts the 
diagnosis beyond doubt. J e 

Rarely do es polyneuritis come on with such rapidity as to simulate polio- 
myelitis. When it does so the occurrence of any peripheral sensory loss may 
reveal its nature, and the absence of cells in the cerebro-spinal fluid Bhows 
that the illness is not poliomyelitis. 

Course and Prognosis. — In a few instances myocardial failure or respira- 
tory paralysis brings about a fatal issue at the height of the illness. Other- 
wise the normal course of the disease is a stage of invasion followed by a stage 
of recession, leading to complete recovery. The duration of these varies 
greatly according to the aetiology of the malady. In rare cases recovery fails 
to occur and in the chronic hypertrophic types of the disease this is the rule. 

Disability after recovery from the neuritis may result from muscular 
contractures, wasting or neuritic pains. 

Treatment. — The first essential is to remove the patient from the influence 
of the exciting cause. In alcoholic cases, rigid precautions are necessary to 
prevent secret access to alcohol. To attain this, treatment in an institution 
is almost a necessity. In most instances when the cause, whatever it may be, 
is removed, gradual improvement sets in and complete recovery ensues, 
in a time that varies with the severity of the symptoms. During this time the 
physician’s most important duty is to prevent the occurrence of deformities 
and contractures. From the beginning each joint in the affected limbs 
should be moved passively to its full range several times each day, and care 
should be taken to ensure that the attitude of the limbs during rest is a suitable 
one, especially that the feet are maintained at right angles to the legs by the 
use of appropriate apparatus. Drawing up of the heel must be prevented at 

aU Gentie massage is soothing in the acute stage, provided muscular tender- 
does not preclude it. I—, “L* K&2* 


at the onset, xnereaiwsi- — 

even in the former, though its use is Floral y Thig be ^ ue to 

.“4 «» sarnrrteral injection for from 2 to 4 
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weeks of 1000 to 2000 units daily is the minimum dosage likely to be effi- 
cacious. Even with this dosage it is not yet clear that the course of any 
eetiological variety of polyneuritis is materially influenced, and extravagant 
claims should be treated with great reserve. 

Alcoholic Neuritis 

In former years alcoholism was perhaps the commonest cause of severe 
peripheral neuritis. At present alcoholic polyneuritis is a rare disease. It 
occurs most often in women, especially in those who take small amounts of 
alcohol frequently, and it has often been the first indication of secret drinking. 
There is much evidence that the disorder results as much from the deficient 
diet and the chronic gastritis commonly found in alcoholic subjects as from 
the direct toxic effect of the alcohol taken. 

The onset is insidious, and in most cases premonitory symptoms, such 
as numbness and tingling in the extremities or cramps in the muscles of 
the lower limbs, are present for several months before actual weakness occurs. 
Subjective sensory troubles are a marked feature, even in the early stages. 
Besides numbness and tingling the patients complain of feelings of excessive 
heat or of coldness in the limbs, or of severe aching or cutting pains in the 
legs. Painful cramp in the calf muscles is a common symptom. It is often 
worst at night, and may interfere seriously with sleep. Objective examination 
usually reveals sensory loss, in which the various elements of sensation are 
affected in a manner which is almost pathognomonic. 

Stated briefly, there is anaesthesia of the Bkin with hypersesthesia of the 
deeper structures. Light touches are not appreciated at all or many are 
missed, the temperature sense is defective, and the prick of a pin causes no 
pain, whereas even moderate compression of the muscles may cause the patient 
to cry out. The sensory loss is greatest in the feet and hands and diminishes 
towards the knees and elbows. Muscular tenderness is usually greatest in the 
calves. The soles of the feet are also unduly tender. Hyperalgesia is often 
well marked before anaesthesia of the skin appears. To the disability caused 
by pains and spasms, weakness of the muscles is added in all but the slightest 
cases. The arms may suffer first, but in most cases the extensors of the 
toes, the dorsiflexors of the ankle, and the extensors of the fingers and wrists 
are attacked in progression, and double foot-drop and wrist-drop result. 
To overcome the foot-drop, the knees are raised high in walking. This gives 
o the gait the “ steppage ” character which is common to all forms of peri- 

E heral neuritis. In most cases the distal flexor muscles are also affected, 
ut to a slighter degree. In severe cases, weakness extends to the proximal 
muscles and even to the muscles of the trunk. The affected muscles become 
oft and diminish rapidly in bulk. Unless precautions are taken, contrac- 
ures occur in the flexor muscles and produce deformities of the limbs, which 
add greatly to the difficulties of treatment. 

At the onset the knee-jerks are exaggerated, but in most cases by the 
time the patient comes under observation all the tendon reflexes are absent. 
The cutaneous reflexes may be unaltered, diminished or absent. Sphincter 
control is retained. Slight bilateral weakness of the face is often present 
but severe paralysis is rare. Ptosis, nystagmus, and weakness of the external 
ocular muscles have been observed. 
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Trophic and vasomotor disturbances in the extremities are c omm on. 
The hands and feet often perspire freely at first and then become unnaturally 
dry, and they may be white and cold or red and hot. In some cases oedema 
of the hands or lower extremities is present. In chronic cases the skin of the 
hands and fingers is thin, smooth and shiny, and the nails are ridged and brittle. 

In almost every case of alcoholic neuritis there is some psychical defect. One 
form Korsakoff’s psychosis — is characteristic of and almost peculiar to this 
disease. The most prominent feature is failure of memory for recent events 
and loss of appreciation of time and place. A patient who has been bedridden 
in a hospital for nervous diseases for several weeks, when visited by the resident 
physician who has attended her daily, will “ recognise ” him at once as Dr. 
X, whom she has not seen since he brought her first child into the world 
some years ago. She is now, she says, in a lying-in hospital which she entered 
yesterday, and has just been confined with her second baby, who is in bed 
beside her. She also “ recognises ” strangers at her bedside, and connects 
them with events of long ago. Everything is related in the most circum- 
stantial manner, and if the facts were not known her tale might well be 
accepted as truth. In most cases the mental defects are not so gross. There 
is merely a failure of memory, to which is added morosenesB and irritability, 
caused by withdrawal of alcohol. 

Arsenical Neuritis 

Peripheral neuritis may be caused by a single large dose of arsenic, or it 
may result from prolonged use of the drug in the treatment of such diseases 
as Hodgkin’s disease, chorea and severe anaemia. It is a rare malady, and the 
likelihood of its appearing under the last-named conditions is negligible. 
The toxic action of arsenic with alcohol seemed to be greater than that of 
either alone. 

The description given of alcoholic neuritis applies to this form as well. 
Hyperaesthesia of the skin and tenderness of the muscles are more constant 
and more severe in the arsenical form, and paralysis and atrophy of the 
muscles are often more widespread and more rapid in their progress. Hyper- 
keratosis of the soles and pigmentation of the skin are characteristic of 
gr.qpnif.n1 poisoning. In a suspected case, the diagnosis can be confirmed 
by the discovery of abnormal quantities of arsenic in the urine or in the hair 
and skin. - 

The mental changes described in connection with alcoholic neuritis under 
the heading of Korsakoff’s psychosis may be present, especially when repeated 
poisonous doses of arsenic have been taken. 

Diphtheritic Paralysis 

The exotoxin of diphtheria is highly selective for nervous tissues, and 
some form of paralysis occurs in a very high proportion of the cases. The 
int ensi ty of the paralysis bears no constant relation to the seventy of the local 
infection, for cases, in which the original disease has passed unnoticed, may 
be followed by serious damage to the nervous system. Walshe has classified 
the nervous manifestations of diphtheria into three distinct groups, namely, 
the local, the specific and the generalised paralyses. 
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Local paralysis occurs in parts related anatomically by nervouB connections 
to tbe site of the diphtheritic lesion. In faucial diphtheria, the local palsy 
appears in the palate. In extra-faucial diphtheria, e.g. infected sores on 
the limbs, the local palsy appears in the muscles supplied by the segments 
of the cord to which afferent nerves from the infected focus pass. The reason 
for this is, that toxins elaborated by the diphtheria bacillus ascend from 
the primary focus to the cord or the medulla. Having reached the central 
structures, they diffuse to neighbouring motor cells and, by injuring them, 
cause paralysis of the muscles they supply. Paralysis of the palate therefore 
does not occur except in faucial diphtheria. 

The specific manifestation of diphtheria is paralysis of accommodation. 
Like trismus in tetanus, it is not due to a local lesion, but occurs in many 
cases, whatever the site of origin of the toxins. It is present in cases of both 
faucial and extra-faucial diphtheria, and is the local effect of exotoxin accepted 
from the general blood stream. 

The third or generalised form of diphtheritic paralysis is multiple neuritiB. 
It follows extra-faucial as well as faucial diphtheria, and is also a result of 
the action of exotoxin circulating in the blood. 

As faucial diphtheria is the commonest form, the most frequent nervous 
symptom is paralysis of the soft palate. It is shown by the nasal quality 
of the voice and by the regurgitation of fluids through the nose. As a rule, 
the weakness is bilateral and equal, but in some cases it is greater on the 
side on which the local lesion is more severe. It makes its appearance in 
most instances about the end of the second week, but may come on as early 
as the fourth day, and as late as the sixth week. The soft palate is relaxed, 
and its movement on phonation is diminished. The palate may be insensi- 
tive, and its reflex is often diminished or lost. Recovery usually occurs 
in a few weeks. In rare instances the muscles of the pharynx and the vocal 
cords are paralysed. Together with palatal palsy, it iB common to find marked 
weakness and tenderness of the stemomastoid muscles and masseters. These 
are also local effects. 

Paralysis of accommodation appears about the same time as the palatal 
palsy, perhaps a few days sooner. The reaction of the pupils to accommoda- 
tion as well as to light, can almost always be obtained. The trouble is sub- 
jective, and is shown by defects of near vision — for example, by inability to 
read small print. Hypermetropes suffer great inconvenience. In myopes 
it may pass unnoticed. Paralysis of any of the extrinsic ocular muscles 
with strabismus and diplopia may occur, and this may be either nuclear or 
peripheral in type. 

Multiple neuritis usually comes on three to six weeks after recovery 
from the throat infection. Its presence is often detected when patients 
begin to exert themselves during convalescence. Weakness and aching 
pains in the legs, unsteadiness in walking, clumsiness in performing fine 
movements with the hands, feelings of pins and needles in the extremities — 
all these are common early symptoms. Weakness affects in varying degree 
the muscles of the neck, trunk and limbs. It is generally slight in degree, 
greater in the lower than in the upper extremities, and greater in the extensor 
muscles than in the flexors. Marked local atrophy is uncommon. In severe 
cases, life may be endangered by paralysis of the intercostals and of the 
diaphragm, but fortunately one set of rauscleB has usually begun to recover 
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sensation gradually becomes normal. Even when the sensibility of the shin 
is but little diminished, the sensations of position and of passive movement 
in the extremities are often seriously impaired, and the sense of vibration 
is often lost. 


In the early stages and for a few days the tendon jerks are exaggerated, 
but are lost later in every case. Their return is often long delayed, and it is 
common to see patients months after recovery of normal power, in whom the 
knee-jerks are still absent. It is common also to find them absent many 
months after an attack of diphtheria in patients who give no history of 
nervous symptoms during the attack. The skin reflexes are usually retained, 
and stimulation of the sole gives a normal response. 

Cardiac failure is a grave but uncommon complication. It is of myo- 
cardial origin. Vasomotor paralyses and disturbances in the nutrition 
of the skin, which occur so often in other fonnB of peripheral neuritis, are 
never seen in diphtheria. In those that survive the attack, complete recovery 
from the nervous troubles always occurs. 


Acute Febrile Polyneubitls 
Synonym. — Acute Infective Polyneuritis. 

At various times small epidemics of a form of polyneuritis characterised 
by a febrile onset and by the involvement of the facial nerves have been 

described (Osier, Gordon Holmes, Rose Bradford and others). 

Nothing is known of its {etiology and it is probably not essentially different 
from Landry’s paralysis in nature, though less fulminating in onset and not 
so liable to grave involvement of the trunk muscles. . . . 

The onset is with slight fever, headache and malaise, pains m back and 
limbs, and such general symptoms as a coryza or gastro-intestmal lmtation. 
The fever persists for 2 or 3 days only. A few days then elapse before the 
siens and symptoms of polyneuritis develop. It is said that the proximal 
signs ana symp f ' , involved than the distal muscles, a point of 

muscles Pj » , * i,.™* motor neurone type, flaccid, atrophic 
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recovery in the majority of cases is fairly rapid. There is the usual tachy- 
cardia of polyneuritis. If the patient survives the acute phase, complete 
recovery ensues. 


Diabetic Neuritis 

In many patients with glycosuria, symptoms are present which point to 
changes in the peripheral nerves. In some cases the only symptom is neuralgic 
pain in the distribution of one or more nerves. This is commonest in the 
lower limbs, where it simulates sciatica, and sugar is found in the urine in 
the absence of any other sign of diabetes. In other cases, a single large nerve 
trunk suddenly becomes paralysed. 

In severe diabetes the knee-jerks and ankle-jerks are diminished or lost 
in more than half the cases. This may accompany subjective sensory troubles 
in the lower limbs, or it may appear as an isolated symptom. The muscles 
are very often tender and the vibration sense of the feet is frequently absent. 
To objective examination, the sensibility of the skin is usually intact. Per- 
forating ulcers of the feet have been observed. 

Progressive Hypertrophic Polyneuritis 

Dejerine and Sottas described an extremely rare progressive form of 
polyneuritis, sometimes developing in infancy, showing an heredo-familial 
incidence, and characterised by thickening of the nerve trunks due to hyper- 
trophy of the sheaths of Schwann. In recent yeare other cases of hypertrophic 
polyneuritis have been described which have no hereditary or familial 
character. 

Pathology. — The thickening of the nerves may be palpable during life, 
but is not invariably so. Microscopically this thickening is found to be due 
to masses of non-nucleated tissue arising from the sheath of Schwann. 

Symptoms. — The malady develops and progresses very slowly with 
peripheral weakness, muscular wasting, sensory loss, loss of tendon jerks. 
There may be noted, in addition, kyphoscoliosis, nystagmus and ataxy of 
movement. It was formerly thought that the Argyll Bobertson pupil was an 
integral part of the symptom-complex, but this is not the case. 

Prognosis. — Death ultimately ensues from intercuxrent disease. 

Treatment. — There is no known treatment which is effective. 


LEAD PALSY 

The nervous effects of lead poisoning are confined almost entirely to motor 
neurones. Subjective sensory disturbances are often slight or absent, and in 
most instances there is no objective sensory loss. 

Pathology. — Aub in 1923 showed that the first event was the local con- 
centration of lead in those muscles which were about to be paralysed and that 
the paralysis was a muscular event primarily, and that, secondarily, the lead 
ascends along the motor axons and may finally cause the death of the ventral 
horn cell. The degenerative changes in the nerves are confined almost 
entirely to the motor fibres, and are most intense in the intramuscular twigs 
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usually escape. Inability to extend the first phalanges of the two middle 
lingers, owing to weakness of the common extensor, is usually the first diffi- 
culty. I he special extensors of the index and little fingers, the long extensors 
of the thumb and the extensors of the wrist are next attacked, and the 
characteristic wrist-drop appears. As a rule the paralysis becomes severe 
about a week after it is first noticed. By this time it is usually bilateral 
and symmetrical, but for several days, or even for several weeks, it may be 
confined to one side. The affected muscles waste rapidly and the back of the 
forearm becomes flattened, thus rendering the intact brachio-radialis more 
prominent. In this form, loss of power always precedes atrophy, and some 
muscles may show weakness without any wasting. Recovery is almost 
always complete. Simple weakness without atrophy usually passes off in a 
few weeks. If the wasting is moderate and the muscles still react to faradism, 
recovery may be expected in a few months. When the atrophy is severe, a 
year or more may elapse before recovery ib complete. 

Occasionally the deltoid, biceps, brachialis and brachio-radialis muscles 
are affected, either alone or in company with the forearm muscles — upper 
arm or brachial type. Less often paralysis occurs in the legs, the muscles 
supplied by the peroneal nerve, namely, the long extensors of the toes and 
the peronei, being chiefly involved — peroneal type. Like the brachio-radialis 
in the arm, the tibialis anterior, although supplied by the peroneal nerve, 
usually escapes. This type is usually associated with paralysis of the fore- 
arm muscles, and runs the same course. , 

In the form of paralysis described above the features are simdar to those 
of a traumatic lesion to a nerve. Loss of power precedes, and may be more 
extensive than wasting, faradic irritability of the muscles is lost or diminished 
while the reaction to galvanism is retained, and recovery is usually com- 
plete. It is therefore called the degenerative form. In the second form, 
the paralysis has the characters of progressive muscular atrophy. Weak- 
ness and wasting come on together, faradic and galvanic irritability of the 
muscles arc both diminished in proportion to the wasting, and the paralysis 
is often permanent. This is known as the primary atrophic form. It occurs 
especially in the small muscles of the hmd-Aran-Duchenne type-hut^ 
sometimes irregular in its distribution and affects many muscles m all 
foS limbs. It? often associated with the first form, but may occur alone 
WWtnv comes on slowly, and accompanies the loss of power, instead 
W h It is much more intractable than the degenerative form, 
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recovered. (See also Lead Encephalopathy, p. 393.) 
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LANDRY’S PARALYSIS 

In the year 1859 Landry applied the name “ acute ascending paralysis ” 
to a case in which acute flaccid paralysis with loss of reflexes and without 
sensory disturbances commenced in the periphery of the lower limbs, and 
rapidly spread upwards. The arms were next involved, first in the periphery, 
and later the trunk, respiratory muscles, neck, and lastly the cranial muscles 
were involved, and death occurred from respiratory failure. He made a 
careful microscopic examination of the spinal cord with the methods then 
at his disposal, and failed to detect in it any morbid changes. He subse- 
quently described this symptom complex, which has since borne his name, 
from an analysis of 10 cases. 

Since this time a large number of cases have been recorded which, from the 
acute nature of the onset, and from the spreading nature of the paralysis, 
have been described as cases of Landry’s paralysis. This name should be 
restricted to those cases of acute spreading paralysis, in which disorders of 
sensibility and sphincter trouble are absent or little marked, and in which 
recovery is complete if the patient survives, and in which no gross lesion is 
found within the nervous system after death. 

Acute poliomyelitis may also, in rare cases, give rise to a spreading 
paralysis, and cause much difficulty in diagnosis ; but it is invariable that 
some permanent paralysis remains upon recovery, and, further, the lesions 
of poliomyelitis are both gross and characteristic. 

Aitiology. — What is known of the causation of the disease in general 
resembles very closely that of acute polyneuritis. It affects males much more 
frequently than females, and occurs chiefly in adult life between the ages of 
16 and 54 years. 

Pathology. — Slight hyperaamia of the spinal cord, and especially of the 
grey matter, with a few punctiform haemorrhages, is the only change notice- 
able upon naked-eye examination. Very definite histological changes are 
found upon microscopic examination in the anterior horn cells and in the 
cells of Clarke’s column, where any degree of change may be found, from an 
early pericentral chromatolysis to a complete loss of the chromatin granules 
and concentration of nuclei. 

The cerebro-spinal fluid is clear. It may present no abnormality either as 
regards cell or albumin content. In other cases there is an excess of albumin, 
and in this respect it resembles the cerebro-spinal fluid of polyneuritis, which 
is usually albuminous, and sometimes so highly so as to clot spontaneously. 
In a few instances the fluid contains numerous lymphocytes. 

Symptoms. — The onset is in some cases abrupt, with the appearance of 
the characteristic spreading paralysis. Much more frequently the paralysis 
is preceded by certain premonitory symptoms, which may last from a few 
hours to days or weeks. These symptoms may consist in malaise, headache, 
lassitude, insomnia, anorexia, constipation, gastralgia, vomiting and diarrhoea, 
and there is not infrequently slight elevation of temperature. More char- 
acteristic still among the prodromal signs are subjective disturbances of 
sensibility. Pains in the back and limbs are common, and may be of a dull 
aching nature, or they may be sharp and shooting in character. Numbness, 
tingling, “ pins and needles ” and other paraesthesias may occur over any 



LANDRY'S PARALYSIS 1819 

*•***< - 

tiie upper extremities, and the intercostal muscles before g the diauhraam 
The muscular weakness may commence in any group of mSu fa 
example, m the face, neck, upper extremities or trunk, and when ’so com 
t'wot 1 pSlyS 0f 1,16 pmlj '* “ ' Wari »' constitattog a aeeeeadtag 

In Landry’s paralysis, as in acute polyneuritis, the innervation of the 
respiratory muscles seems to be peculiarly resistant to the toxin. 

In those coses which recover the advance of the paralysis ceases, and 
those muscles which have been most recently affected begin to show some 
recovery quickly. 

When the disease does not prove fatal either from respiratory failure, 
pulmonary complications or sudden syncope, the paralysis ceases to Bpread, 
and the patient enters upon the stage of recovery. 

The parmsthesim, which have been described with the onset, often persist, 
and there may be cramp-like pains. Not uncommonly the muscles are tender 
upon deep pressure ; but there is never that severe degree of tenderness met 
with in some forma of peripheral neuritis as, for example, in alcoholic neuritis. 
There is exceptionally blunting of sensibility, most marked in the periphery; 
but this is never deep, and is rapidly transient. 

Though from the general weakness of the trunk muscles there may be 
some difficulty in emptying the bladder and rectum during the first few days, 
and even retention with overflow incontinence that may require catheterisa- 
tion from the same cause, yet these last but a few days. The deep and super- 
ficial reflexes disappear early with the onset of the first signs of the paralysis in 
the affected regions. The psychic functions remain unimpaired throughout. 

Diagnosis. — The rapidly spreading character of the paralysis in Landry’s 
disease is so striking as to necessitate distinction only from those few maladies 
in which a similar rapidly spreading paralysis may occur, and these are acute 
spreading myelitis, intrathecal haanorrhage, acute poliomyelitis (spreading 
type) and acute polyneuritis. Acute spreading myelitis is at once distin- 
guished from Landry’s paralysis by the severe sensory loss and sphincter 
paralysis, which in the former condition develop pari-passu with the motor 
paralysis and, further, if the myelitis does not involve the lumbo-sacral en- 
largement of the spinal cord, an extensor plantar reflex wdl be observed. 

The rare, spreading form of poliomyelitis presents difficulty in diagnosis, 
especially in the acute stage. The general symptoms and the pyrexia are 
apt to be more severe in * poliomyelitis An onset in childhood is more 
suggestive of poliomyelitis than of Landry’s paralysis. Afairly kgh poty- 
morpho-nuclear leucocytosis in the blood, and a lymphocytosis in the 
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the respiratory and bulbar muscles are involved, and death occurs from 
respiratory failure, usually on the third or fourth day, but sometimes not 
until ten days or more have elapsed. So long as the paralysis is extending, 
and especially when the respiratory and bulbar muscles are failing, the 
prognosis is very grave. The extension of the paralysis may, however, cease 
at any stage, and when this occurs the prognosis at once becomes favourable, 
even though there be considerable involvement of the respiratory and bulbar 
muscles. 

Treatment. — The patient must be placed at complete rest, and the dis- 
comfort and panic which are likely to arise from the utter inability to move 
must be assiduously relieved by frequent changes of posture. The greatest 
care must be taken that the patient is adequately fed with nutritious and 
light food. Stimulants are usually indicated. A mercurial aperient should 
be administered early and the bowels regularly relieved, for in some cases 
obstinate constipation occurs. The bladder should be catheterised, if there 
is difficulty in micturition. Both pain and pyrexia may be relieved by the 
administration of salicylates or aspirin. 

Atropine tends to check accumulation of secretion within the bronchi. 
Oxygen may be administered where cyanosis occurs, and it may be necessary 
to place the patient in a Drinker respirator. When once there are signs that 
the malady has passed its height, and that recovery is commencing, little 
treatment is required except careful nursing and feeding. Gentle massage 
may then be employed. 


MUSCULAR DISEASES 

PRIMARY MUSCULAR DYSTROPHIES 

Synonym. — The myopathies. 

Under this heading, a disease is described in which the voluntary muscles 
undergo primary degeneration, independent of detectable disease in other 
parts. To facilitate description, a number of clinical types have been dis- 
tinguished according to the age at which the disease appears, to the group 
of muscles first attacked, to the presence or absence of pseudo-hypertrophy, 
and to the prominence of the hereditary factor. The chief of these are — 
(1) the pseudo-hypertrophic type ; (2) the juvenile type of Erb ; (3) the 
facio-scapulo-humeral type of Landouzy and Dejerine ; (4) the distal type. 

The first type is fairly constant, but there is in reality no sharp division 
between the different forms. That the others do not represent separate 
diseases is proved by the appearance of more than one of them in members of 
the same family. The disease is familial, and it is also hereditary in the 
sense that it may appear in some or all the members of a family through 
several generations. 

The changes in the muscles in the myopathies are the same as those 
which occur when muscles degenerate from any other cause, namely, a slow 
and progressive atrophy of the contractile elements, with a concurrent 
increase of fat and fibrous tissue. In' the pseudo-hypertrophic form the 
connective-tissue hyperplasia is excessive in some of the afEected muscles 
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1. Pseudo-hypertrophic Muscular Dystrophy 

/Etiology .— Tie cause of the disease is unknown. In many instances 
no antecedent cases can be traced in the family. In others, a family history 
is obtained always on the mother’s side. Isolated cases occur, but more 
often several children are attacked in each generation. BoyB suffer more 
frequently than girls in a proportion of about 5 to I. Sometimes one sex 
alone suffers, sometimes both. It is rare for all the children to be attacked. 
The males who escape beget healthy children, whilst the females, who appear 
to have escaped, may transmit the disease to some of their offspring. 

Symptoms.— The symptoms appear in early childhood. The onset is 
often delayed to the fourth or fifth year, rarely until towards puberty, and 
very rarely until as late as the twentieth year. In cases of late onset, enlarge- 
ment of the calves has usually been present for many years. Weakness 
appears first in the muscles of the pelvic girdle. The child, who usually looks 
fat and strong, begins to walk late, he falls easily, and rises again with diffi- 
culty. He does not romp as other children do. He cannot skip or jump, 
and he has great difficulty in mounting stairs. At first the muscles may be 
normal in size, but, as a rule, some show obvious enlargement before the 
fifth year is reached. The enlargement is most conspicuous in the calves, 
the buttocks and the infraspinati. The erector spin®, the quadriceps in 
whole or part, the deltoid, the supraspinatus and the triceps often show 
considerable hypertrophy. Occasionally the masseters arc enlarged. At 
the mirift time other groups of muscles atrophy. This is most severe and 
most frequent in the latissimus dorsi and in the lower part of the poctorali? 
major. Later it extends to other muscles, and ultimately to those which 
were at first hypertrophied. The neck and face are spared. There is no 
exact correlation between the size of the diseased muscles and their power, 
but weakness is usually greatest in those which show most atrophy. The 
defects are greater in the proximal muscles, and diminish distaliy. 'llie 
hands often retain good power to the end. This distribution of paralysis 
gives rise to certain characteristic defects of attitude and movement. 

& In standing the legs are placed far apart, and the upper part of the trunk 
is thrown back, so that a plumb-line from the most prominent 'v ertebra fa b 
hehind the sacrum This attitude compensates for the forward tilting oj th . 
S resultSm weakness of the glutei, which normally raise the anterior 
hoWIer of the nelvis by lowering its posterior border. In the sitting po-turc 
thelordosis disappears, for now the attachments of the flexors of the hip are 
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This “ waddling ” produces a gait like that seen in congenital dislocation 
of the hip. The early preponderance of weakness in the extensors of the hip 
and knee is betrayed by the great difficulty experienced in mounting stairs. 

The manner in which the child rises from the supine to the erect position 
is almost pathognomonic of the disease. He first tries to sit up, but failB. 
He then rolls over on his belly, and raises himself first on his knees and 
elbows, and then on his hands and feet. Next he places his hands on his 
knees, and as it is impossible for him to raise the trunk actively owing to 
weakness of the extensors of the hip, he literally climbs up his thighs, pushing 
the trunk passively almost to the erect position. The remaining power in 
the extensors may be enough to enable him to complete the movement. 
If not, he jerks the shoulders back suddenly and gams the erect posture 
by a writhing movement, whose details are difficult to follow. To climb 
the thighs successfully a certain amount of power iB necessary to hold the 
knees slightly flexed. When this power is lost he is no longer able to rise. 
The arms are also used to assist the weak legs in sitting down and in getting 
up from a chair. 

As time goes on the weakness increases, and invades all the muscles of 
the trunk and limbs. Some of the muscles become shortened, and distortions 
are produced by permanent alterations in the position of the joints. The 
knees and elbows become flexed, the feet take up the attitude of talipes 
equinus, the spine becomes curved, and the whole body is grossly deformed. 

The deep reflexes and the electrical excitability of the muscles diminish 
gradually as the wasting increases. Sensation is unaffected. The sphincters 
are not involved. The mental condition showB no abnormality. 

Diagnosis. — The diagnosis is usually simple if a few of the outstanding 
features of the disease are known. The defects of attitude and movement, 
especially the mode of rising from the supine position, together with the 
characteristic association of enlargement of the infraspinati and calves with 
atrophy of the latissimus dorsi, form an unmistakable combination. 

Prognosis. — This is most grave. Few patients reach adult life, and 
most die within 10 years of the onset of the disease. 

Treatment. — Drugs have no beneficial influence. Glycine in large doses 
has been advocated but there is no reliable evidence that it affects the course 
of the disease. Massage and passive movement are useful in the prevention of 
contractures, and the efficiency of the muscles may be prolonged by suitable 
exercises. Walking should be practised daily, until it becomes impossible. 
Very often this is lost owing to contractions of the calf muscles, and is regained 
after tenotomy. 


2. Other Types of Muscular Dystrophy 

/Etiology. — The separation of the remaining types of myopathy from the 
pseudo-hypertrophic form is not an absolute one, as isolated cases are occa- 
sionally mot with which Beem to form a connecting link between the several 
varieties. The varieties, however, are habitually separate in occurrence, 
and in families in which numerous cases conforming to the types to be 
described hereunder have occurred throughout several generations, no cases 
presented the peculiar features of the pseudo-hypertrophic form. Moreover, 
the sex incidence as well as the period of onset is different in the two 
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The sexes suffer equally. The time of onset varies within wide limits- 
from infancy to old age. When the wasting begins in the face (facioscapulo- 
humeral type) the disease frequently begins in childhood ; but sometimes 
it begins there late m life. In the cases where it is first noticed in the muscles 



or early old age, and the term juvenile is hardly applicable to it. The same 
variations in the age of onset ate noticeable in cases where the atrophy 
begins in the forearms and legs ( distal type). 

The various types may be exemplified in members of the same family, 
and in the same family the age of onset may show extreme variation. 

The cause of the disease is quite unknown. 

Symptoms. — In the so-called juvenile form weakness and wasting come 
on simultaneously. In most cases they are first noticed in the arms ; but in 
some families the legs suffer first. Of the arm muBcles the biceps, triceps, 
and brachio-radialis are most often first affected. The lower part of the 
pectoralis major, the latissimus dorsi, trapezius and rhomboids are attacked 
in most cases. Atrophy of the serratus magnus is common ; but it may 
escape even in severe cases. The deltoid, supraspinatus, infraspinatus and 
subscapularis usually escape. Atrophy of the forearm and hand muscles is 
rare. 

In the legs, the flexors of the hip, the extensors of the knee and the glutei 
are most frequently affected. The muscles below the knee often escape 

In^the face the zygomatic muBcles and the orbicularis are attacked. 
The face is dull and expressionless, the naso-labial fold is obliterated, the 
lips are habitually separated and the lower lip projects— myopathic facies. 
The face does not light up in conversation, in blinking the eyes are incom- 
pletely closed, and the articulation of labial consonants is defective. In 
s miling the month forms a straight line, instead of its angles being drawn 
upwards and outwards by the zygomatiei. The power of whisthngis lost. 
When the patient closes his eyes, or compresses his lips as forcibly as ' 
the v can be forced open with great ease. The buccinators are often affected, 
th/tonsue and the masticatory muscles never. The spinal muscles often 

JESS' SSSSr- >«- » — “ - — °* - 



1824 DISEASES OF THE NERVOUS SYSTEM 

upon the disproportionate weakness and the absence of fibrillation in the 
affected muscles and the age of the patient. When a family history of atrophy 
is obtained, dystrophia myotonica and peroneal muscular atrophy must be 
excluded. Dystrophia myotonica is distinguished by the peculiar prolonged 
response of some of the muscles to voluntary, electrical and mechanical 
stimulation, and by the distribution of the wasting. Atrophy of the stemo- 
mastoids, which is constant and severe in.dystrophia myotonica, is never seen 
in the forms of myopathy now under consideration. In peroneal muscular 
atrophy the combination of atrophy in the lower limbs and small muscles 
of the hands, together with sensory disturbances in the lower limbs, is dis- 
tinctive. In an early case, when the hand muscles are still normal and sensory 
changes are absent, the differentiation from myopathy may be impossible for 
a time. 

Prognosis. — The disease shows wide variations in itB course and duration. 
The atrophy may remain confined to the group of muscles in which it begins, 
or extension may take place after an interval of several years. It rarely 
extends beyond the muscles mentioned above. In most cases, even in those 
that begin in childhood, progress is extremely slow, and as no symptom of 
the disease is necessarily fatal, death usually results from other maladies 
unconnected with the disease. 

Treatment. — Owing to the variable course of the disease, it is impossible 
to estimate the value of any treatment that may be employed. Massage, 
and especially voluntary exercises designed to bring the weakened muscles 
into play, seem sometimes to retard the progress of the disease. 


AMYOTONIA CONGENITA 

Synonyms. — Oppehheim’s Disease ; Myatonia Congenita. 

Definition. — A malady of early childhood, usually congenital and some- 
times familial, characterised by extreme flaccidity, smallness and weakness 
of the muscles, which are not actually paralysed, by lowering of the faradic 
excitability of the muscles, by loss of the tendon jerks, and by contractures 
in the region affected. 

AEtiology. — In most cases the disease is present at the time of birth ; in 
a few cases it has appeared during the first year of life in an apparently 
healthy child, and sometimes following an acute illness, such as bronchitis or 
diarrhoea. Usually sporadic, it has occurred in several children of the same 
parents. Some authorities consider that it is a variant of the Werdnig- 
Hoffmann disease {?.«.). 

Pathology. — The chief morbid changes are found in the muscles. In 
these very conspicuous pathological conditions are present, closely resembling 
those found in the myopathies. The three most striking conditions are — 

(1) the minute size of the majority of the muscle fibres, from 7/* to 12/*; 

(2) the presence of a few very large or “ giant ” fibres reaching 140/t in 
diameter, and larger than any fibre occurring in normal muscle ; (3) marked 
regressive changes in the giant fibres. There is increase of the connective 
tissue between the muscle bundles. Reduction in numbers of the ventral 
horn cells of the spinal cord occurs, and the ventral roots are small and poorly 
myelinated. 
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attitudes being assumed without pain. When the child gets older he is 
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upon the weak legs. The amyotonia is symmetrical, and affects the legs 

* W, “» JP** 0 *®..*®" a«na not infrequently, but never the face. 
Notwithstanding the flaccidity,. some degree of flexor contracture is usually 
present. The faradic excitability of the muscles is much lowered, but not 
lost. Sensibility and the sphincters are not affected. The superficial re- 
flexes are normal, but the deep reflexes are invariably absent in the affected 
regions. The children are usually intelligent, with good bodily development, 
and growth proceeds normally. 

Diagnosis. — This presents no difficulty on account of the presence of the 
flaccidity at birth, the absence of the deep reflexes, and the tendency slowly 
to improve. It has to be separated from those maladies to which it 
bears a superficial resemblance, namely, the myopathies, rickety weakness, 
obstetrical, infantile and diphtherial palsies. 

Course and Prognosis. — Some of the children snccnmb during the early 
and severe stages of the disease, but the tendency of the disease is to improve 
slowly in the course of years, and in some caseB almost complete recovery 
with return of the knee-jerks occurs. 

Treatment. — This consists in aiding the natural tendency to improve 
with massage, passive movements and exercises, in treating contractures with 
tenotomy, and in attending to the general health and nutrition. 


DYSTROPHIA MYOTONICA 

Synonym.— Myotonia atrophica. , . , , . „ . 

D efini tion. — A disease of familial incidence, which begins usually m 
the third and fourth decades of life, and which is characterised by muscular 
atrophy of peculiar distribution and unlike that of any other disease. This 
atrophy occurs first and most in the stemo-mastoids and facial muscles, 
next in the muscles of the forearms, and may also be found in the muscles of 
.linn in +i»v vasti and in the dorsiflexors of the feet and peronei. 
SfSSPlrSh this wasting 1 but not commensurate with it, nor necessarily 
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of apparently unconnected families at a Common distance from one and 
the same ancestor, and often it seems to be entirely confined to one child- 
rank. The descent of the latent tendency is equally through the males and 
females, but the males more frequently transmit. The presence of the heredo- 
familial disease in earlier generations is often betrayed by other signB, Buch 
as cataract, frequent celibacy, childless marriages, high infant mortality, and a 
dying out of certain branches of the family. The malady has been observed 
at the age of 10 years, but usually the onset occurs between the ages of 20 
and 35 years. A large number of the patients have been unusually gifted 
and proficient in athletics prior to the onset. Both sexes may be affected. 
No exciting causal factors are known. 

Pathology. — No definite changes have been found in the nervous 
system. The muscles presenting the myotonia have repeatedly been ex- 
amined and found normal. In the atrophic muscles the morbid process 
singles out certain fibres especially, so that thick and thin fibres are found 
lying together. There is increase of the muscle nuclei round thick and thin 
fibres alike, though some atrophic fibres may be found with no increase of 
nuclei. Recent biochemical and electrographic studies by Brown and Harvey 
of a form of congenital myotonia in goats suggest that there is no functional 
disorder of neuromuscular transmission of the motor impulse, but that the 
disorder is in the muscles themselves. 

Symptoms. — The onset is gradual and the course extremely slow. The 
first symptom to call attention may be, either the difficulty in relaxing after 
muscular effort — the clinging of the hand to the tool which has been grasped, 
the smile that is so slow to disappear — or the weakness and wasting of the 
muscles. The two chief signs of the disease — the myotonia and the wasting 
— seem to have no connection the one with the other, either as regards 
coincidence in time or place. The myotonia may appear years before there is 
any obvious wasting. Moreover, the muscles which show the most con- 
spicuous myotonia are often those which are not wasted, and finally those 
muscles which waste greatly tend to lose any sign of myotonia which they 
may have had. The extent and the intensity of the muscular atrophy 
and of the myotonia show great variations. The atrophy may be widely 
spread, and many muscles may be myotonic, or the former may be severe 
and the myotonia slight, or both may be present in minor degree only. 
Lastly, there are cases in which only the atrophy or only the myotonia 
is present. The myotonia consists in an inability to relax a muscle imme- 
diately after it has been put into voluntary contraction, and the greater 
the effort used in contracting the muscle, the greater the difficulty with 
relaxation. The patient grasps one by the hand, and is unable to disengage 
the hand, but pulls it away still grasping, and it may take seconds to relax. 
He smiles quickly to a suitable stimulus, and the face remains fixed at the 
height of the smile for long after the emotion has vanished. In eating, 
his jaw becomes fixed, he is unable to perform any alternate movements 
in the muscles which are affected, but at a very slow rate. When the- 
myotonia is severe and general, he is liable to fall like a log When walking, 
from inability to relax muscles which have been put into contraction. The 
myotonia is seen most often and to a greater extent in the flelor muScles 
of the forearm and in those of the face, but it may be quite 1 general. In the 
same patient it may be very marked at one time and absent at another. 
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Some modification of the myotome reaction ” is often superseded in those 

muscles which are wasted, and this usually is present in the muscles which are 
myotonic and are not wasted. This “ myotonic reaction " consists in a very 
long-lasting contraction when the muscles are stimulated with every form of 
stimulus, and if the latter be strong it may last as long as 30 seconds. 

The affection of the muscles of the face and jaw entails some alteration 
of articulation and phonation. The voice is low, it lacks intonation, and 
has a definite nasal quality. Sensibility is not affected. 

The rule is for the muscle-jerks to be diminished or lost, and it iB very 
rare for all the jerks to be present in any case. 

Apart from symptoms and signs connected with the muscles, the most 
important sign of the dystrophy is cataract, which occurs in more than 
half of the cases. This cataract is often met with in otherwise healthy 
brothers and sisters of those who have the muscular changes, and in otherwise 
healthy members of earlier generations in the afflicted, families. In suc- 
ceeding generations after its first appearance, the age of occurrence of this 
cataract shows remarkable “ anticipation ’’—that is, commencing at first 
as senile cataract, it appears at an earlier and earlier age with each successive 
generation, until with fully developed myotonia atrophica it appears in youth. 
The presenile cataract of the dystrophic generation begins as small peripheral 
opacities, first in the posterior and later in the anterior cortical lamellro, 
sometimes with fine point-like opacities scattered through the lens. It 
ripens quickly to a total soft cataract, with a small central nucleus. 

The genital organs remain infantile in some cases ; celibaoy and child- 
less marriages are common. More often sexuality is normal until the onset 
of definite symptoms, after which desire and power disappear. Early frontal 
baldness is the rule. A general wasting of all the tissues of the body is seen m 
many cases. Ultimate atrophy of the testicles is usual ., 

Diagnosis.— There is no difficulty in the diagnosis when the distribu- 
tion of the muscular atrophy is typical and when myotonia is obvious ; it 
simply involves a recognition of the unique characteristics of the disease. 
Whe/the myotonia preoedes the wasting, the age of onset will distinguish 
this malady from Thomsen’s disease, or myotonia congemta and the o 
of any sign of facial weakness or muscular wasting will make the 
diSi/oertei/mea tie myotonia do a notappeat mitj tag ate the 
wasting is apparent, tbs diagnosis is much more difficult, but the wasting 

malady nasally progress vary slowly, 
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short in all cases, and does not appear to be prolonged beyond the middle of 
the fifth decade. The oldest patient reported in the records as still living 
•was aged 50 years. ° 

Treatment. — It has been found that the administration of quinine, 
grs. 10 to 15 daily, lessens the myotonia considerably. Neither electrical 
treatment nor massage has the slightest effect in altering the course of the 
disease. 


MYOTONIA CONGENITA 

Synonym. — Thomsen’s Disease. 

Definition. — A very rare malady, commencing in early childhood, which 
is hereditary and familial, and characterised by a striking slowness in the 
relaxation of the muscle after voluntary effort. On voluntary contraction 
the muscles pass into a spasm which relaxes very slowly, resembling the 
contraction of the veratrinised frog’s muscle, and its subsequent slow relaxa- 
tion. Peculiar changes in the electrical excitability of the muscle and hyper- 
trophy of the muscle fibres are constant. 

./Etiology. — Beyond the facts that the malady is usually hereditary and 
familial, only a few sporadic cases occurring, and its incidence in early child- 
hood, nothing is known of the causes. Cold, heat, fatigue and hunger con- 
spicuously increase the symptoms. 

Pathology. — The affected muscles are actually hypertrophied, and are 
always firmer to the feel than normal muscles, while sometimes they show 
a board-like hardness. The individual fibres show considerable hyper- 
trophy. 

Symptoms. — The presence of the disease first becomes evident from slow- 
ness, clumsiness and awkwardness of movement, with a great tendency to 
fall if the balance is upset. This is often most noticeable after rest, when, on 
attempting to move, the limbs seem glued down and move very slowly. 
Often the patient is able with exercise to work the stiffness off, and the myo- 
tonia lessens in the muscles which are being used ; but if he is suddenly called 
upon to put another set of muscles into action, as, for example, by losing his 
balance, he is at once caught up by the myotonia and bo is apt to fail. In other 
cases the myotonia increases or is uninfluenced by exertion. The muscles 
of the legs are as a rule most affected, but sometimes all the muscles of the 
body may be involved. 

Passive movement does not reveal the presence of any rigidity except that 
following voluntary contraction. The abnormality affects the voluntary 
contractions and relaxations of the muscles only, and the peculiarities of 
these are — (1) their slowness, (2) their tonic character, and (3) the continuance 
of the contraction after voluntary impulses have ceased. The peculiarities 
of electrical excitability bear the name of the “ myotonic reaction ” of Erb. 
The contraction, either on faradic or galvanic stimulation, lasts much longer 
than the normal and relaxes very slowly, and this is more marked the stronger 
the current used ; with the application of galvanism, slow wave-like con- 
tractions of the muscle are seen to proceed slowly from the cathode to the 
anode. There is no pain, no sensory disturbances or loss, and the sphincters 
and reflexes are unaffected. 

Diagnosis. — The only malady which can be confused with Thomsen’s 
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MYASTHENIA GRAVIS 

Definition. — A chronic malady of adult life characterised by an excessive 
fatiguability of the voluntary muscles, especially those innervated by the 
cranial nerves. This leads to a variable paralysis of the muscles concerned, 
which is brought on or rapidly increased by exertion, and tends to improve 
with rest, but which may ultimately become permanent. 

Aitiology. — The malady seems to have become more prevalent in this 
country during the past 30 years. It affects predominantly young adults 
between the ages of 20 and 30, It very rarely occurs before puberty, but 
cases beginning in middle or late life are by no means as uncommon as was 
formerly supposed. The sexes are equally affected. Nothing is known of 
any causal factor, either immediate or remote, though the first onset of 
symptoms has not infrequently been noted after an acute infection, par- 
ticularly of the nasopharynx. The one clinical association which cannot be 
ignored is with exophthalmic goitre, for not only may myasthenia follow that 
disorder but the ocular palsies and muscular weakness which may occur in 
Grave’s disease bear no small resemblance to those of myasthenia. 

Pathology. — The only change found within the nervous system, either 
central or peripheral, is slight atrophy of those nerve cells which supply 
long paralysed muscles, and these changes are certainly not primary, hior 
is there any essential histological change in the affected muscles except where 
long-standing complete paralysis is associated with the degeneration of long 
disuse. Small aggregations of lymphocytes, known as lymphorrhages, have 

been described in the muscles in some cases. 

In a large proportion of the cases subjected to autopsy some tape of 
persistent thymus has been found. This may vary between a weU-formed 
organ weighing several grammes and small . remnants or thymic rests. These 
Sc elements may show evidence of proliferation or degeneration 
} Chemical examination reveals no significant disturbance in the metabobs 
of ulucose calcium, phosphorus or creatinine, although, in common with 
tS 1 ££t SdL, Latinuria may be present 
^ evidence that the muscle potassium is increased, and that it reverts 
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normal •when the myasthenic symptoms are abolished by an injection of 
prostigmine. 

The view expressed in earlier editions of this book that the seat of the 
disorder of function responsible for myasthenia gravis is at the myo-neura 
junction has of recent years received confirmation from observations made 
•with physosti gmin e and the synthetic substance “ prostigmine.” It is 
believed that the normal transmission of impulses from the motor nerve fibres 
to the voluntary muscles through the motor nerve endings depends upon the 
liberation at the end -plate of acetyl-choline. In myasthenia the failure 
of effective innervation may be due to the inadequate liberation of acetyl- 
choline, or to its premature or excessive destruction by choline esterase, or 
to the presence of a curare-like substance antagonistic in its action to acetyl- 
choline. The administration of physostigmine temporarily delays the destruc- 
tion of acetyl-choline by the choline esterase normally present in the blood, 
and during the period of its activity renders muscular contraction normal. 
The exact nature of the defect still awaits elucidation. 

Symptoms. — The onset of the disorder is usually insidious but in rare 
cases may be acute. The symptoms can all be related to excessive fatigu- 
ability of muscles, and thus make their appearance after use and improve 
with rest, and are most severe in the evening and least marked on first waking 
in the morning. The muscles first affected are usually those innervated by 
the cranial nerves, particularly the external ocular muscles, but as the disease 
progresses the extent of the disorder spreads to involve the muscles of the 
neck, limbs, and trunk. Sometimes, however, the characteristic weakness 
is universal from its commencement. 

Ocular symptoms are of the greatest importance. The clerk finds that 
towards the end of the day he is seeing double, or that one or both upper 
eyelidB droop. In the morning on waking the ptosia and diplopia have both 
disappeared, only to return after another day’s work. The school teacher 
notices that as he lectures his voice gradually grows weaker and more husky, 
and acquires a nasal quality. This too clears up with a rest, and is invariably 
worse towards the end of the day. Difficulty in swallowing is a common 
symptom. At the commencement of a meal all may be well, but as it goes 
on the food is forced down with increasing difficulty until finally swallowing 
is no longer possible. Many patients find that they can only eat their solid 
meals in the early part of the day, and by evening can at best only sip fluids. 
Nasal regurgitation of fluids towards the end of the day is common. The act 
of chewing may give rise to so much fatigue of the masticatory muscles that 
only soft foods can be taken, and towards the end of a meal the lower jaw 
may be too heavy for the exhausted muscles to sustain, and the patient may 
be seen supporting it with the hand and attempting in this way to supplement 
the process of mastication. The muscles of the face commonly share the 
weakness. Friends observe that towards the end of the day the patient’s 
face is expressionless, or comment on the peculiar “ snarling ” quality of the 
smile. The patient may complain that he cannot smoke a cigarette or whistle, 
as the lips cannot maintain a sustained pressure. In severe cases the eyelids 
can only be closed with difficulty, and it may be noticed that the patient 
sleeps with the eyes open. Fatigue of the neck muscles may be an early 
symptom. The head feels more and more heavy and finally can only be 
supported with the aid of the hnnd. The weakness may affect any or all of 
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Few diseases Present a more characteristic picture than does myasthenia 
gravis in its established stage. The variable and usually asymmetric ptosis 
is seldom absent. It can readily be brought on or increased by asking the 
patient to look upwards for a few seconds, and when severe one or both eyes 
i *}? fully closed. Unlike the ptosis of tabes, there is little compensatory 
wrinkling of the forehead, because the frontales share the weakness of the 
levatores palpebrarum. The ocular palsies are characteristic ; any or all of 
the external ocular muscles may be involved, and strabismus is common. 
The paralyses rapidly increase in severity and extent with ocular movement, 
and a few attempts to glance from side to side may bring all oculomotor 
activity to an end. The pupils are always normal in their reactions. The 
ocular more than any other musoles show a tendency to develop complete and 
unvarying paralysis in long-standing cases, and, with the exception of the 
extremely rare disorder described as progressive nuclear ophthalmoplegia, 
there is no other disease than myasthenia which gives rise to a complete 
external ophthalmoplegia with normal pupils in the absence of other signs of 
nervous disease. Fortunately when the stage of permanent ophthalmoplegia 
is reached the optic axes are usually parallel and diplopia disappears. 

The facies of myasthenia, with its lack of expression, the inability to 
close or pucker the eyes or to wrinkle the forehead and the peculiar, weak, 
nasal smile, is unmistakable. Weakness of the muscles of palate, pharynx and 
larynx may be general or localised, and at first is only present after use. 
Permanent paralysis of the soft palate is commonly seen in chronic cases, 
that of the vocal cords or pharynx being much more rare. Severe weakness 
of the tongue may be associated with some reduction in the size of the organ 
but with this rare exception wasting is not seen in myasthenic muscles, nor 
are the tendon reflexes disturbed. Sensibility and sphincter functions are 
unimpaired. The excessive tendency to fatigue which is responsible for the 
symptoms of myasthenia is also seen in the muscles in their response to 
electrical stimulation. With an interrupted faradic current the contraction 


electrical stimulation. With an interrupted laraoic current 
of the muscles is at first normal, but instead of remaining at a similar strength 
for an indefinite period it rapidly decreases until it disappears altogether. 
If the stimulation is discontinued for a few mmutes and then recommen e, 
there is a further response, which tares more readily than the first. After 
1 W -rnm/liaTYi corn A volitional response remains. 
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or bilateral palsy of muscles supplied by the cranial nerves may be myasthenic. 
Here the history of slow onset, with variable paralysis and fatigue pheno- 
mena, can nearly always be obtained, and the absence of the usual signs of 
gross lesions of the brain-stem nuclei, or of progressive diseases affecting the 
latter, should avoid confusion. When, as sometimes happens, myasthenia 
begins with a unilateral ophthalmoplegia or laryngoplegia, the diagnosis may 
be really difficult. The possibility of such should be borne in mind, and 
a careful watch kept for the appearance of conclusive evidence. -An intra- 
muscular injection of 1 c.c. of the standard solution of prostigmine may be 
used as a diagnostic test, its effect being to bring about within half an hour 
the temporary abolition or very great amelioration of any variable symptoms 
that are due to myasthenia gravis. 

Course and Prognosis. — Although myasthenia gravis is invariably a 
dangerous disease, as its name implies, its course is extremely variable. 
In some cases the degree of the muscular involvement steadily increases 
in extent and severity until a fatal outcome is reached in a few months or 
years. In such cases death usually results from progressive respiratory 
failure or from aspiration broncho-pneumonia consequent upon pharyngeal 
and laryngeal palsy supervening upon a state of inanition. Not infrequently 
death is sudden and unexpected and appears to be due to syncope. In other 
cases, the disorder may remain confined for a long period to small groups of 
muscles, particularly those of the eyes, and may result in a condition of 
multiple cranial nerve palsies of an unvarying character with a survival 
period of 20 to 30 years. In such cases more generalised and active symptoms 
may reassert themselves at any time, and death may occur after many years 
of stability. In yet a third group, long periods of complete remission may 
occur, ultimately followed by a recurrence of characteristic symptoms, which 
on this occasion may prove to be progressive. 

Treatment. — Until recent years no treatment for myasthenia gravis was 
available other than the wise ordering of the patient’s life so that fatigue was 
avoided and the general health maintained at the highest possible level. 
These measures are equally important to-day. The administration of 
ephedrin gr. £-1 b.d. has been found beneficial, and may still be sufficient 
to keep a mild case in reasonable comfort. The treatment of the disorder has, 
however, been revolutionised by the discovery of the specific effect of jphyso- 
stigmine and its synthetic relative prostigmine. Few things in medicine are 
more dramatic than the sudden amelioration of symptoms, the relief of ptosis, 
the recovery of ocular movement and the return of facial expression that 
follows the administration of one of these drugs. The effect is, however, 
transitory, lasting only from 4 to 6 hours, and is in no sense curative. It is 
usual to administer 2 to 4 c.c. of prostigmine (1-2 mgms.) subcutaneously 
two or three times daily half an hour before meals. If the drug causes 
abdominal discomfort or palpitation it may be combined with atropine 
sulphate gr. y^-. Alternatively, the drug may be given by mouth in doses of 
10 to 25 mgms. three or four times daily. In severe cases the period during 
which the effect of the drug is wearing off may be attended by severe and 
alarming weakness, and over a prolonged period the beneficial action of the 
drug tends to lessen and an increased dose is required to be effective. 

The frequent association of a persistent thymus with myasthenia has long 
received attention and has led to attempts to treat the disorder by influencing 
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FAMILIAL PERIODIC PARALYSIS 

Definition.— A flaccid paralysis affecting the muscles of the trunk and 
of the extremities, associated with loss of the deep reflexes and diminution 
or loss of faradic excitability in the muscles. The paralysis is temporary 
in character, though it may be fatal during the attack, and it recurs at 
intervals. It is a rare malady, some 200 cases having been reported in the 
literature. 

AEtiology. — It has been noted as early as the fifth year, and as late as 
the thirtieth year ; but usually it appears about the age of puberty. Most 
of the cases occur in the male sex. Heredity is very marked, and the malady 
has been traced through five generations. Transmission may occur either 
through the male or through the female, and not infrequently a generation 
is skipped. Several members of the same family are usually affected. 

Pathology. — Several cases have come to autopsy, but no lesion which 
could be associated with the symptoms was found. Biopsy of the muscles 
has given entirely negative results. During an attack, significant fall in the 
serum potassium has been demonstrated. An attack may be brought on by a 
large intake of glucose, especially if an injection of insulin is given at the 

same time. , , . 

Symptoms. — The clinical picture is so striking as to be almost dramatic. 
The patient retires to bed feeling perfectly well, and awakens in the morning 
without pain or malaise, but with a flaccid motor paralysis which always 
involves all four extremities, and which may reach all the muscles of the body, 
except those of the organs of speech, deglutition and respiration, and even 
these are often partially involved. Severe involvement of these vital muscles 
S 6 “c P k r has caused death. The bladder and rectal functions are 
retained and it is unusual for the patient either to void urine or feces during 
ax ’ v, rpug paralysis is usually at its height on waking ; but it may 
Stoutly teiK lasting tor a cariafc time, from .bw boms to 
3 few** days/it passes off, sometimes gradually, sometimes rapidly * J* ; 
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the feet on waking. The paralysis in periodic paralysis is flaccid, and there 
is loss or marked diminution of response to faradism during the paralysis. 
The deep and superficial reflexes are lost in the paralysed region. Objective 
sensation is not affected ; but there may be subjective sensations of tingling 
and numbness, and the muscles may be a little sore and stiff after the attack. 
Flushing of the face and profuse sweating may occur during an attack. There 
is an invariable tendency for the attacks to diminish in frequency and severity 
after middle life is reached. 

Diagnosis. — This must be evident to any one acquainted with the 
symptoms of the disease. 

Treatment. — Potassium chloride in large doses (up to 30 or 40 grs.) 
will avert or cut short an attack. No other remedial measure is known. 

J. P-urdon Martin. 

J. St. C. Elkinton. 
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PSYCHOLOGICAL MEDICINE 

INTRODUCTION 

iS T CeiD f d . wit V° rms of maess as widespread and diverse 
as those of somatic medicine. Before the present war there were more beds 

m mental hospitals, colonies for defectives, and allied institutions than in 
all other hospitals put together; and there is an undoubtedly larue if 

i ?\ rt °- f + P°P^ ation . who ta ve mild mental disorder not 
needing mental hospital care: hysteria, obsessional neurosis, hypochondria 
chrome depression, paranoid states, and so forth. The diversity of this 
widespread group of illnesses depends on their being disorders of mind— 
disorders, that is,^ of the human function which comprehends and sums 
up all other functions of the organism, serves to relate a human being to 
his oomplex environment, and is the chief token that he is an individual, 
and not a sample. Mental disorders are therefore varied, as are the people 
who suffer from them. It is only by ignoring most of what is individual 
in these illnesses that a few common types or categories can bo recognised, 
comparable to the “ diseases ” of somatic medicine. Such a procedure is 
necessary for practical ends ; material must be classified. Moreover, a 
biological foundation maybe assumed for the syndromes with which psychiatry 
works. They stand for the main ways in which a human being can become 
mentally unhealthy. There are only a few such ways, and they are deter- 
mined by the structural and functional patterns inherent in the organism. 
Diversity arises through their becoming manifest under the influence of 
each individual’s special environment and in combination with his other 
inherited tendencies. Diversity, therefore, can be due to a combination of 
single hereditary causes and to the effect of each individual’s environment 
throughout his life upon his development and behaviour. There is always 
interplay between inheritance and environment. Part of the psychiatrist’s 
business is to discover how this interplay has led to the present illness. The 
interplay, moreover, is sufficiently varied in the course of each patient’s 
life to make prognosis and the effect of treatment a matter of individual 
study, rather than of summary inference from the diagnosis, once made. 

Treatment is only another special instance of the environment acting on 
the patient ; its power and limitations for him cannot be judged without con- 
sidering what effects this or that experience has had on his previous life. 
Consequently the psychiatrist, even more than the general physician, must 
study illn ess in two ways : first, as showing some typical pattern of morbid 
behaviour, and tending to run along well-known lines ; and secondly, as a 
patch of personal biography, something to be understood, rather than classi- 
fied in terms of psychology and physiology. The two methods arc comple- 
mentary, thoughf in a brief text-book presentation, the former must be the 
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There is no dividing line between somatic medicine and psychiatry. 
Psychiatry, although it has to work in part with social and psychological con- 
ceptions of which general medicine has hitherto felt less need, suffers greatly 
when it limi ts itself to this way of regarding mental phenomena. It cannot 
safely ignore the relationship between bodily happenings and the patient’s 
state of mind. Crude instances of this relationship are the delirium that 
accompanies an acute fever and the irritable fatigue (neurasthenia) that may 
follow it ; the insanity that is due to cerebral tumour or general paralysis of the 
insane ; the obsessional neurosis that follows encephalitis lethargica ; and the 
hysterical symptoms of disseminated sclerosis. There is no mental disorder, 
mild or severe, in the causation of which bodily disease may not play an 
important part. Moreover, it is not only in crude instances of structural 
or chemical disease that the relationship between bodily and mental illness 
may be recognised. A human being does not exist as a rarefied min d united 
with a solid body ; he is an organism all of whose subsidiary functions con- 
tribute to this highest function — his mind — which brings him not only 
consciousness, but also an integrated behaviour in relation to his surround- 
ings. Disturbances, transient or permanent, of these part-functions (for 
example, in the sensory apparatus or the circulatory Bystem) will have 
some effect on his state of mind. Changes in the central nervous system 
are the most obvious instance of this, but the endocrine glands, the autonomic 
nervous system, and the metabolic processes are often of notable significance in 
the various maladjustments summed up as mental disorder. A human being 
is constantly responding to, and influencing, his surroundings ; but his doing 
so is conditioned by the various parts of his body and the way they are 
working. It is likewise, and equal y, necessary to weigh psychological influ- 
ences and effects when deciding the pathogenesis or the treatment of pre- 
dominantly physical illness. The part played by emotion in the chain of 
events that can cause peptic ulcer has been lately demonstrated in a series of 
brilliant experiments, and there is less dramatic but equally weighty evidence 
attesting the interplay between psychological and physical happenings which 
may greatly influence the outcome of many a surgical or other illness. Much 
of the present enthusiasm for rehabilitation turns on a belated recognition 
of this, as does the rise of “ psycho-somatic ” medicine. It is plain that 
psychiatric issues must be the concern of all doctors, not merely the 
psychiatrist’s preserve ; and that psychological happenings differ from 
physiological in their accessibility to familiar methods of observation and 
measurement, in their almost Gordian complexity, and in the concepts 
found most useful for describing and explaining them, rather than in any 
essential quality which would keep them permanently distinct. 

Before the categories and clinical features of mental illness are described, 
the principles of psychopathology, prognosis, and treatment call for some 
very brief consideration, since without them psychological medicine written 
down is a repellent catalogue of details. Though the principles set forth 
may seem trite or too obvious to be worth stating, it is unfortunately the 
case that they are seldom applied as fully as they might be to the clinical 
study and treatment of mental disorders. 

Psychopathology. — Intrinsic Causes. — The intrinsic causes of mental 
disorder are those which depend on heredity and on normal phases of develop- 
ment, e.g. puberty or the climacteric. Extrinsic causes, winch come from the 
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iSX5° f? Ctl ° n ° f £““* an “Merited predisposition to periodic 
msamty, a bereavement— which may legitimately be singled out as the 
chief cause and classified as intrinsic or extrinsic, but this I more valuable 
tor formal and didactic purposes than clinically. Actual cases usually show 
a complicated aetiology. Thus, a man whose parents had both been subject 
to melancholia became himself profoundly depressed after the death of 
his wife, and attempted suicide by drowning. He survived, but during the 
resulting pneumonia he was delirious and threw himself from an upper 
window, crying out that he must go to his wife. The causes of the mental 
disturbance in this case were many and obvious ; numerous they always 
are, but not always obvious. One cause may, of course, be prepotent. 

The more detailed the analysis of a patient’s endowment and experiences, 
the more entangled physical and psychological, internal and external 
factors seem to be. 

Heredity and constitution . — The hereditary factor is not a general neuro- 
pathic taint; there are specific predispositions to one or other anomaly. 
These predispositions axe transmitted in accordance with familiar genetic 
principles, summed up in the modem gene-theory of inheritance. Studies 
of families and of twins have proved the importance of the hereditary factor 
in the major non-organic psychoses, though they have not yet sufficed to 
reveal the number of genes concerned in the transmission of the hereditary 
types of morbid reaction. 

Among the main reasons for this incompleteness in our knowledge is the 
impossibility of concluding that an inherited trait is not present, merely 
because it is not manifest in some recognisable form. Other inherited 
factors and, most of all, the environment, will in many cases determine 
whether an individual predisposition is to become evident or not. Thus 
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may not be actual illness, but only a special kind of personality. There 
are certain varieties of personality which show some or all of the 
essential features that characterize certain types of mental illness; the 
differences between personality and illness seem then to be of degree rather 
than of land. Moreover, those who manifest one or other type of illness 
are often found to have had the type of personality that is functionally 
similar to it. So close may the similarity be that it is difficult to decide 
when the illness has begun, because there was no sharp dividing line, in 
time or in form, between the more or less normal previous personality and 
the actual disorder. This frequency of association and similarity of form 
between the normal state and the illness points to the constitutional back- 
ground of mental illness, and shows how hereditary tendencies can express 
themselves in more or less normal ways in personality before the catastrophe 
of an obvious illness has directed attention to them. Nor is it only in the 
personality that inherent proclivities may be revealed ; certain types of 
bodily structure, too, occur much more frequently in those with a particular 
mental constitution or mental illness than in the rest of the population. 
The most striking instance of this is the frequency with which a “ pyknic ” 
bodily habit and a “ syntonic ” personality are found among those who 
have periodic attacks of mania or melancholia (see p. 1880 ). It is not common 
to find pure examples of mental or physical types in the population, and 
recent work, e.g. that of Sheldon, has aimed at making it possible to designate 
the mixture of components in any individual by a taxonomic formula rather 
than by ascribing them all to one or other type ; but whatever method of 
description be employed, the association of osseous and muscular structure 
with a particular personality structure and perhaps with a predominant form 
of autonomic response seems frequent enough in healthy as well as mentally 
ill persons to warrant classing physique, physiological behaviour and person- 
ality together, however tentatively. Such constitutional features, whether 
mental or physical, indicate that inherited tendencies can body themselves 
forth in normal physical and psychological structure before morbid exaggera- 
tions of them make an appearance. The varieties are sometimes called by 
appropriate names, e.g. schizoid, cyclothymic, syntonic, obsessional, hysterical, 
paranoid. The relationship is not a simple one. There are very many people 
with these types of personality who never fall mentally ill. 

A pronounced personality, belonging to one or other of these types, does 
not indicate that the person who exhibits it is likely to have ’a mental illness, 
but only that if he should have a mental illness, it will probably be of the 
Corresponding type. As with all inherited anomalies of which the crude 
manifestation is delayed until adult life, there may be for many years none 
or only mitigated signs of the proclivity ; these may be indistinguishable 
from what occurs in normal people. The more pronounced the anomaly 
of personality, the more likely that it portends a mental illness, or, at any 
rate, a proclivity to the mental illness in specially adverse circumstances. 

In studying personality, the psychiatrist can have recourse to several 
techniques, besides direct observation and the descriptive method based on 
the reports of those familiar with the individual studied. The most illumin- 
ating are projective methods, of which the Rorschach ink-blot and the thematic 
apperception test are examples. The patient’s fantasy is evoked by more 
or less standardised stimuli, and inferences drawn from what he sayB and 
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milfr' Responsiveness and plasticity are essential to human develop^- 
ment of every hand ; there is a constant interplay of personality with tie 
modification of it and by it. The main pattern of development 
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grow, mstmcts come into play, and the general direction of functional activity 
is predetermined. But general directions and main patterns mean little 
unless they are given body and content by individual experience. Nutrition, 
for example, can deflect the body from its ordained pattern or enable its 
fulfilment; all sorts of physical interference can maim it or improve it : the 
same is profoundly, if obviously, true of the mental side of human growth 
and maturity. Consequently, each patient’s personality is not only to be 
assessed as conforming to a frozen artificial type, but as a complex of dynamic 
functions, changing in outward form, sometimes in unstable equilibrium, 
and none the less powerful for being subterranean. Here, as was said earlier 
of psychiatry in general, there must be two ways of viewing the data : in 
classes, and as individual living biographies to be understood rather than 
schematised. Both methods are necessary to any complete psycho- 
pathology. 

Phases of development . — A concrete instance of the foregoing is the change 
that occurs at certain turning-points, such as puberty, pregnancy, or the 
climacteric. Endocrine and other physical changes at these epochs are 
accompanied by psychological disturbances, the severity and form of which 
may bring them under the notice of the psychiatrist. They are dramatic 
episodes in a lifelong and universal process, of growth, maturity, and involu- 
tion or decay, which is marked by plasticity and development of varied 
functions in the first stage, stability and differentiated adaptation in the second, 
emotional lability and suspicion, intellectual narrowing of interests, rigidity, 
failing grasp and memory, in the last. The mental disturbances which may 
occur at different ages are much influenced by these intrinsic factors and 

tendencies. , , . , , . f 

Extrinsic Causes.— The outer world impinges on human beings from 
the day of their birth, or even their conception, in more and more com- 
nlicated ways, as they themselves become more complicated. In otner 
ZX tuHriromamt ie, for the Whited, a. complicated as he con 
moke it ; and that will depend nn how far he has hmeelf dare lopedlutherto. 
Human beings deal selectively, not merely passively, with experience 
At each stageof their growth, previous experience helps (to determine what 
thev will select from their environment, and how they will uf® this and 
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world unless one pays regard to his previous experience, mental and physical, 
and to the present state of his whole organism, mental and physical. The 
cultural milieu in which he has grown up must be taken into account. Too 
partial a regard for subsidiary functions, whether physiological or psycho- 
logical, may lead one away from the living human being, who is an integrated 
organism, not a collection of disparate mental and physical systems ; similarly, 
too concentrated a gaze on this latter aspect, i.e. on the socially organised 
person, to the neglect of part-functions, may make one Bee only a disembodied 
spirit, as remote from medicine as from daily life. 

Physical experiences . — Some external happenings influence the mental 
state chiefly by way of the body : infection, physical trauma, intoxication, 
and metabolic and endocrine disturbances due, wholly or in part, to environ- 
mental influences may result in mental disorder. In many of these instances, 
the mental change is mediated by way of some cerebral damage, and the 
clinical picture is of the organic neurogenic kind, e.g. dementia. It would 
be wrong to attribute the whole of the mental disorder to the cerebral damage ; 
but to it is referable the core of the psychosis. Some diseases have an incidence 
on special functions and parts of the central nervous system, which determines 
characteristic features in the mental picture, e.g. the anxious fidgetiness of 
the patient who has had chorea, the stiff mind and obsessional thoughts 
and movements of the post-encephalitic, the hysterical phenomena of the 
elderly arterio-sclerotic patient or the man poisoned with carbon monoxide, 
the aphasia and apraxia of the post-apoplectic, the silly “ moria ” of the 
cerebral tumour. In the main, however, it is not possible to correlate mental 
symptoms with special areas or kinds of cerebral damage — partly because the 
brain is not the only structure concerned, partly because it acts aB a whole, 
and also because the presumptive changes in it are too evanescent and delicate 
to be accessible to our crude methods of examination. Even the electro- 
encephalogram, which seemed to promise so much, has contributed little 
to the understanding of cerebral happenings in mental disorder other than 
epilepsy. Possibly more detailed analysis of the electrical records (to obtain 
frequency spectra) will lead to the recognition of characteristic cortical 
phenomena in particular syndromes, but so far only ill-defined abnormalities 
have been observed in varying numbers of patients with psychopathic person- 
ality, behaviour disorders of childhood, schizophrenia, and general paralysis 
of the insane and other organic cerebral affections. 

To limit oneself to the brain in studying the somatic correlates or basis 
of mental phenomena would be an error. In the physical accompaniments 
of emotion, the whole body participates through the mediation of the vege- 
tative nervous system and the endocrine glands. This is significant, because 
emotional upset is one of the most important phenomena of mental disorder. 
The sequence of psycho-physical happenings of which an emotional upset is 
the climax and the outward sign, may be started not only by some mental 
happening, but also by physical experiences — intoxication with a drug, or a 
circulatory disturbance, or a metabolic upheaval such as acute hypoglycemia. 
Whether, for example, this hypoglycemia comes from outside, as an injection 
of insulin, or arises (as it rarely may) from within the body, as a “ spontaneous ” 
deficiency, is of little consequence in its bearing on the mental disturbance 
engendered. The chief emphasis lies on the physical apparatus through which 
so widespread an affection of the whole organism can be evoked, just as in 
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Very often the physical and psychological factors in causation are mingled 
almost mextricably— they represent, in fact, different facets of the same series 
oi phenomena. 

Mental experiences. Mental growth is dependent on daily experience for 
its material. Experience can be subdivided into perceptual, emotional, and 
other kinds, but such a division is fictitious. The means by which daily 
experience is incorporated with our mental equipment and acquires an influence 
over our subsequent behaviour in all respects can only be understood if we 
avoid thinking of emotions, instincts, perceptions and other abstractions as 
real entities, as distinct and separately operative forces. Memory, for example, 
is not merely an intellectual function by which we recall a happening into 
consciousness in more or less verbal terms, but a device, or function, by which 
past happenings are able to influence subsequent behaviour ; the ways in 
which they do so, and the form in which the earlier experience is reproduced 
into consciousness, will be greatly influenced by its original emotional, as 
well as more purely perceptual, aspects, and by other physical and mental 
experiences — a distressing repetition of the experience, for example, or a 
physical happening like concussion or cortical atrophy. 

There are general tendencies in mental life — instinctual tendencies — which 
bring us into relation with our immediate surroundings, direct us to feed our- 
selves, maintain our lives, reproduce, and aim at other ends, which are 
variously formulated by philosophers, saints and psychologists. These 
biological forces, however denominated or classified, are not peculiar to human 
beings, but in respect of human beings are so much more accessible to minute 
inquiry along verbal lines, that an unduly complex conceptual system has 
been built up to describe them. Comparative and experimental psychology 
have partly corrected such unreal refinements and metaphorical interpreta- 
tions : physiology can also help here. Unduly speculative subtleties, e.g. 
some psycho-analytical ones, cannot meet medical needs, nor enable one 
to understand the human being as a whole organism m the way that the 
doctor must. The influence of previous experience on all subsequent behaviour 
is as evident in physiological happenings as in the mental field ; the special 
language and formulations and hypotheses of psychology are not to be taken 
as wholly and permanently separate from those suitable to less highly mt - 
erated functions, though much must be conceded to the special complex y 
and character of psychological phenomena. Such terms as projection, 
s“btasta, conJsL, symbolism, ideatifioetiw [“3 
nerseveration, displacement of affect, cover special instances of the gener 
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perceive it ; pure “ objective ” perception never occurs- To perceive things 
at all, he must give them meaning by relating them to himself and to his 
previous experience. Unless he can do this, not necesarily consciously, he 
is at the mercy of his environment, as a new-born baby is. Perception is 
therefore an active process ; it has instinctual and emotional, as well as 
cognitive aspects. It depends partly upon memory for being able to give 
meaning to what it perceives; such memory need not be conscious. Conscious- 
ness, it is well to bear in mind, is only an attribute of psychological happenings, 
not their essence or their criterion ; mental life goes on with varying degrees 
of consciousness attaching to it. There is no sharp division between conscious 
and unconscious mental life : no region called “ the Unconscious ” with its 
own rules and contents. Many of the psychological happenings most significant 
for psychiatry go on without clear consciousness of them, but in appropriate 
conditions they may be accompanied by much more, or by full, consciousness. 
Biologically and psychologically regarded, consciousness is an attribute, like 
memory or movement, immensely important for us human beings, but not 
a “ present-or-absent ” factor decisive for our mode of mental conduct. 

Perception being thus an active process, which makes use of past experience, 
it not only selects its material and invests it with meaning, but in doing so 
may distort it, and give it a special “ false ” meaning. Unwelcome emotions 
may be thus projected on to external objects or happenings, which are then 
regarded as hostile or contemptuous, or in some other way significantly 
related to oneself. This is not remote from the process in visual perception, 
whereby one projects the image on one’s retina into the external world, and 
is convinced of its reality there ; the further process of clothing it with 
emotional significance depends on one’s inherent tendencies and one’s previous 
experiences. Paranoid symptoms, ideas of reference, grandiose and ^elf- 
reproachful delusions exemplify this. Hallucinations and kindred phenomena 
are a special instance of the interplay between material substrate {e.g. in 
cocaine poisoning), inherent tendencies (e.g. visual fantasies of children), 
and past experience (e.g. hallucinations of homosexual abuse or divine 
commands). Similarly, by fantasy and imagination the outer world can be 
manipulated or denied according to the heart’s desire, just as by body-images 
of proposed movement the way is prepared for purposive muscular action. 
In giving meaning to present things, personal connections between them 
and earlier experiences are established ; whether normal or morbid, this 
ascription of “ symbolic ” meaning to every-day objects is indispensable to 
thought, and is most striking in our use of spoken or written language, where 
sounds and shapes are conventional symbols for the most diverse experiences. 
Some of our words are personal to ourselves, and are used in an individual 
way ; in morbidly heightened form, this process may issue in schizophrenic 
neologisms, or oddities of expression. Similarly an obsessional patient may 
feel towards some word or object a superficially incomprehensible mixture 
of attraction and repulsion, which is due to thi3 word or object being the 
symbol of some earlier experiences that have been of great moment in his 
life. To see how it has come to be such a symbol calls for minute study 
of his earlier experiences. Physical happenings in one’s own body may 
symbolise present emotions or earlier experience of a momentous and emotion- 
ally painful kind. A gesture of disgust may normally be evoked unconsciously 
by a banal happening, which has somehow become emotionally coloured by 
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conflict prove so disturbing that it cannot be borne in its naked form • 
repression serves the end of making this more or less tolerable, through 
disguising or distributing it. So emotion may be shifted from one object 
to another, and paradoxical or unexpected emotions be thus aroused by 
objects on to which the affect has been displaced. Or energy mainly directed 
to plain ends, e.g. sexual love, may be diverted into less obvious channels, 
and when thus 11 sublimated 55 and mingled with features derived from 
other instinctual sources, its origins may be hard to recognise. Sexual 
instincts so often conflict with others that many of the most powerful motives 
for the production of mental symptoms come from the struggle. 

To describe the whole of instinctual life, however, in terms of sex and 
aggression, as has sometimes been done, is only possible if one strains the 
meaning of these words out of all knowledge. It is as unwise to make the 
sexual paramount in explaining psychogenesis as to burke it. 

The patient’s present symptoms, it is clear, must be examined in the 
light of Lus earlier experience. Thus one elucidates in detail the content of 
his illness and some of the causes of its occurrence. In doing so it is not 
necessary to push back all one’s inquiries to a supposedly crucial stage of early 
ohildhood. The experiences of the first two or three years of life are, like 
all subsequent experience, contributory to mental development, and they 
show certain sequences of phenomena characteristic of such development. 
Moreover, their relative simplicity makes it possible to recognise in these 
early reactions the instinctual drives, or (more correctly) the “inherited 
functions ” which become manifest when the environment supplies the 
necessary material, though, of course, it cannot supply the necessary energy 
and direction ; these last must come from within. On the other hand, 
the functions recognisable in the relatively simple reactions of early childhood 
arc not the same as those which may be seen in later years when the organism 
is more fully grown, any more than an infant's physical structure and functions 
are identical with those of the more differentiated adult. The obvious 
continuity of the actual happenings in a human beings lifetime does not 
justify one in trying to analyse and reduce all adult mental phenomena 
into terras of child psychology, nor does clinical practice usually require it. 

The effect of war upon the incidence of mental illness has obvious P>P 
ance The psychiatric disorders which occur m war do not differ in land 
from those of more normal times, but certain forms of dis ^ “ J 
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feelings and group-behaviour. It is too soon to say whether the losses, fears, 
misery and other psychological burdens and cruelties of modem war and its 
aftermath can directly lead to an increase in certifiable mental illness, though 
such exogenous factors as malnutrition and infectious disease may have this 
effect. It is, however, neurotic disorders that chiefly excite attention during 
war, as they are not only more frequent then but more certain to be ascer- 
tained ; they interfere with military and industrial efficiency, they can impair 
morale, and a far higher proportion of affected people will come under medical 
scrutiny than was customary during peace. 

Course and Prognosis. — The making of a correct diagnosis may in 
psychiatry indicate the general drift of an illness — towards recovery, 
chronicity, progression, or relapse — but is of even less use than in the rest 
of medicine for ‘showing how far this will apply to a particular patient. 
For this, careful study of the individual history and illness are indispensable. 
The prognosis can be inferred from the causes, the mode of development, 
and the form of the disorder. 

Where a known external cause has been at work, its point of attack, 
its severity and persistence will affect the issue. This applies equally to 
such “ organic causes ” as poisons and cerebral diseases and to “ mental 
causes,” like economic misery or frustrated love. The physician must 
consider how long the environmental cause has been acting, what changes 
it is known to produce — whether in the way of cell-degeneration or habitual 
gloom, fibrosis or fantasy — and whether it is likely to persist. He must 
also ask if the patient’s previous history has shown that he is specially 
sensitive to such a trauma. This brings in the intrinsic causes. How has 
the patient previously reacted to this sort of interference or to any dis- 
turbing circumstances ? Has he fallen more and more into unsatisfactory 
habits in meeting his daily life and its difficulties ? How has his whole 
character developed ? Is there good evidence of his being able to 
cope with partial deviations from mental health ? Has he inherited 
tendencies to benign or to progressive illness ? Which seem to be the most 
useful reparative or stabilising features in his personality ? How far are 
his struggles with the world an outcome of his intrinsic endowment, evident 
in various guises since his childhood, how far have they been forced upon 
him by an adverse milieu ? How old is he ? There iB more chance, if he 
is young, of his being adaptable, so that the removal of various stresses 
may help him, and his instinctual energies be diverted into less morbid 
channels ; as he grows older, he may gain in stability, but gradually become 
more disposed to fear and suspicion, bodily preoccupations, and fixed attitudes 
of mind. 

An abrupt onset is favourable, other things being equal. A gradual, 
especially an insidious, onset may indicate a rooted abnormality that will 
be hard to shift'. The longer an illness has gone on, the more will it have 
become autonomous, i.e. independent of its immediate causes of occurrence, 
and prone to become a gross or text-book example of some chronic anomaly. 
A study of the ups and downs in the course of an illness may show favourable 
influences that can with profit be deliberately brought to bear on it, as 
well as harmful ones that must be avoided. The more reconciled the patient 
has become to his illness the less satisfactory the outcome. 

As to the form of the illness and its prognostic value, there is much 
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suicide or refusal to eat ; delirium tremens commonly ends by crisis or 
lysis after about seven days ; untreated general paralysis of the insane goes 
downhill towards dementia and death, with partial remissions on the way: 
and so forth. There is a wealth of such special prognostic knowledge, based 
on clinical observation and statistics. 8 

Obviously prognosis must always take account of treatment. Will 
treatment be efficacious ? Will it be practicable ? Will the patient accept it, 
and keep on with it ? It is absurd to forecast how general paralysis will 
turn out if one does not know whether one will be giving artificial fever and 
tryparsamide, or how hysteria will turn out before one has decided whether 
psychological and social treatment will be possible. In every mental illness 
this is one of the essential points to be weighed in prognosis : what will be 
the conditions, beneficial, neutral and adverse, under which the patient is 
going to live henceforth; and, in particular, what will be those specially 
devised conditions of every kind, social, psychological and physical, which 
can be regarded as likely to have therapeutic effect? 

Treatment . — Prophylactic.— Much can be accomplished by social 
measures ; also by individual care, though that is less certain. A striking 
instance of social influence in preventing mental disorder may be seen in 
alcoholic psychoses, which have been cut down in this country to a third 
of what they were before the War of 1914-1918. Morphine and cocaine 
addiction and lead encephalopathy are now rare, typhoid delirium is excep- 
tional, and typhus unknown. It is the organic mental disorders that have been 
more accessible to these preventive methods so far, because they have one 
indispensable cause that can be controlled. The " functional ” disorders are 
partly due, it is true, to social causes, such as economic insecurity, lack of 
suitable employment, rigidly imposed moral and cultural standards, bad 
upbringing, and ill-judged interference. Though the total removal of these 
is perhaps far off, there is much room for prevention here. A preventable 
social cause may be well seen in “compensation neurosis” where the adminis- 
tration of a humane statute involving lawyers, insurance companies, doctors 
employers and employees often had the inhumane effect of evoking .hysterical 
symptoms, anxiety and a depressive or paranoid invalidism m the injured 

ma Individual preventive measures cover both the intrinsic and the extrmsic 
causes Eugenic precautions, such as birth-control or voluntary stenbsa- 

SJSa and earlier treated. The psychology! 
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reactions to a physical disease or blemish may be favourably modified or 
averted, when foreseen. It is for obvious reasons impossible to counteract 
mental disorder by regularly protecting the patient from physical or psychic 
trauma ; in any case, a life guarded against risks and painful experiences 
would be almost certain to issue in mental ill-health, out of its very emptiness. 
By altering a patient’s environment and way of living one may, however, 
be able to avert an impending illness : only study of the individual patient 
can show how this end may be achieved. 

The difficulties in the way of making the patient’s environment easier for 
him are immensely greater in wartime, and it may be inadvisable to attempt 
to do so. Social needs have to come before individual ones in so many 
instances during war that the measures which would appear most favourable 
to the patient’s mental health are often quite impracticable. Nor is the 
patient necessarily benefited by removal from adverse conditions which have 
provoked his symptoms ; he may then be troubled by guilt and shame. 
Much, however, can be done by careful selection to lessen maladaptation 
among soldiers and other large groups. The mental hygiene of war is a 
complicated problem which cannot be divorced from the politioal and 
economic issues, as well as the military ones. 

The work people do and the conditions under which they do it influence 
their mental health. By ensuring that good vocational advice is available 
to those about to enter the field of employment and to those whose maladjust- 
ment is connected with their occupation, useful preventive work can be done. 

How far the treatment of behaviour disorders and neurotic traits in child- 
hood can be trusted to avert outbreaks of definite mental illness in later' life 
is a disputable matter, but it is certain that by taking advantage of his plasticity 
and responsiveness, a bent can often be given to the energies of the mal- 
adjusted child, which will result in his being socially better adapted and better 
able to deal with his problems. The more persistent the beneficial influences 
one can bring to bear on development at this impressionable age, the more 
valuable the prophylactic effort. 

The most effective and urgent measures of mental hygiene that may be 
recommended to the community as a whole are still largely of a negative 
kind : what to avoid rather than what to do. This applies most obviously 
in the field of sexual practice and belief where needless fears and harmful 
education are rife, as with regard to the masturbation of adolescence — a 
normal and comparatively harmless phase of sexual development. 

Treatment of the Actual Illness. — This is almost as varied as 
aetiology and symptomatology. To use only one method of treatment, 
however simple or complicated its theory, is to fight illness with one hand 
behind one’s back. There is no valid distinction between palliative and 
curative therapy : the distinction should be between more efficacious and 
less efficacious. The nearest approach to a successful causal therapy is 
attained with those mental disorders which are closely related in time and 
form of occurrence to some indispensable cause, e.g. a toxic delirium, a 
reactive depression or anxiety, an interstitial syphilis of the brain. But 
these are rare conditions if one considers the whole of mental illness. The 
treatment of general paralysis by fever is not causal, its theory is dubious, 
its basis quite empirical ; yet its success is such that it is the most important 
therapeutic advance in psychiatry for a hundred years. One cannot despise 
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adjustment is called for; sometimes endocrine injections. Whether the 

t S ftt T"i Sha ^ M 0n th \ pliysical 0r the psychological or the social 
side wrf often be less important than care that alt the available mourns 
are used. It should not be regarded as a matter of course that a diagnosis 
should connote a method of treatment: e.g. that psychoanalysis is the onlv 
thorough treatment for obsessions, while for depression convulsant therapy 
is the proper method. Nor, to mention another common error, should it 
be lightly assumed that a heavily tainted family history or other evidence of 
a strong constitutional factor indicates that treatment is out of the question, 
a superfluous struggle against fate. 

Treatment may be considered as social, psychological and physical. 
For some types of illness obviously much more stress will fall on one than 
on another of these, e.g. in hysteria, general paralysis of the insane, epilepsy. 

Social and occupational treatment . — The first task in social treatment is 
to decide where the patient is to be looked after. Is he fit to be at home, should 
he be in a mental hospital, or in some environment intermediate between 
these extremes ? The decision as to the need of a mental hospital rests in 
the first instance on the danger the patient presents to others, or the chance 
of his committing suicide. These two problems of behaviour were at one time 
almost the only grounds of admission to a mental hospital, but such questions 
of “ certifiability ” need no longer preoccupy the psychiatrist, since voluntary 
treatment has broadened the scope of the mental hospital and modern 
conditions made it suitable for many patients who would ordinarily be re- 
gafded as “neurotic,” rather than “mental” “psychotic” or "insane" 
{e.g. early cases of general paralysis masquerading ns neurasthenia, or 
obsessionala who fear their own impulses and want to be protected against 
themselves). Psychiatric hospitals and unite dealing only with voluntary 
cases also bridge the gap between out-patient care and certification. 

The social decisions m treatment cover much more than merely the mental 
hospital issue. If the patient's immediate environment contains many dis- 
turbing influences, it will be desirable for him to be away from them tempor- 
arily a t least, so long as this docs not entail worse troubles ; summary deacons 
are here impossible. It may be useless, for example, to get a woman who »i 
paranoid about her neighbours to move to another district to escape t ic . 
Jujess it is the actual conduct of the neighbours and not the pal lent * ^orf’d 
attitude that is provoking her suspicion ol’them. It requires a clos<' lmor-1 _ {, 

b? ofced. 1 ss: 

f“ad*Tt<r g “ed: especially if 

trouble them, as though marriage were a panacea ; such adu*. b. ru.. 
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thumb too often makes their condition -worse, ruins the life of the person they 
marry, and results in offspring that have to be treated at a child guidance 
clinic. Weary, depressed patients are often harmfully urged to go to dances 
and lively seaside resorts where they must try to look happy. Hysterical 
patients do not benefit by being put among people who are hostile and con- 
temptuous, any more than in an atmosphere of mawkish sympathy and 
compliance. 

In the social treatment of patients indispensable help can be given by 
trained psychiatric social workers. Their assistance is not restricted to the 
patient’s economic problems. No psychiatric hospital or clinic, whether for 
outpatients or inpatients, children or adults, can do its work effectively unless 
a psychiatric social worker is a member of its staff, to provide expert informa- 
tion and advice on all the social aspects of the patient’s illness, and to carry 
out social measures of treatment. Similarly, a non-medical psychologist 
must be available for help in dealing with educational and vocational problems 
and the administration of specialised tests. 

Occupational treatment is important for all kinds of mental disorder. Where 
there is acute overt emotional disturbance, rest is at first desirable, as also for 
confusional and delirious states. In these conditions opportunity for occupa- 
tion must be gradually offered to the patient as his disorder subsides ; steady, 
simple work is preferable to the restless unsatisfying fickle activity in which 
he would often engage, if left to himself. The less acute any mental distur- 
bance, the more necessary is it that occupation should be urged upon the 
patient, and that it should be disciplined and congenial. This applies equally 
to gross psychoses and minor affections of the neurotic sort. Allowance 
must be made for the patient’s bent, his symptoms and personality, and 
especially his more or less conscious reasons for working and not working ; 
hence there will be much diversity in the conditions of his occupation, whether 
it be therapeutically contrived in a hospital, offered at a Rehabilitation 
Centre, or sought out as remunerative work in the open market. Mental 
health cannot be permanently retained unless one does some satisfying work ; 
often it cannot be recovered unless one does. Work is not satisfying, in the 
long run, if it is done mainly as a diversion, to fill in time. 

Psychological treatment . — There is no form of treatment which has not a 
psychological aspect and result. The term psychological treatment or its 
synonym “ psychotherapy ” is, however, conventionally limited to those 
forms which depend upon direct and personal relationship between the patient 
and the physician. They have separate names, and are divided into schools 
and techniques. Stress may be laid upon the prestige of the physician (as 
in hypnosis), the patient’s attachment to him, in all its complicated phases 
(“ transference ”), the trained understanding and thoroughness with which 
he clears up the patient’s problems (persuasion, re-education, distributive 
analysis), or on his qualities of personality — enthusiasm, energy, warmth, 
candour, wisdom. In so far as psychological treatment is necessarily based 
on a personal relationship it cannot be made a routine except in its non- 
essentials : whatever rules the psychiatrist follow or whatever the training 
he has undergone, he himself will be more important than his method in 
benefiting the patient. To that great extent psychotherapy is not a scientific 
procedure. That is not to say that method and training are of no consequence- 
far from it — but only that they are devices whereby the influence of one human 
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being upon another’s mind and conduct can be turner! tn +ha t- , 

ends, and the dangers inherent in such a relationship minimised. b 

The more specialised, intricate or esoteric the method, the less suitable 
it to be used by any but the expert. It is not proposed hcS to deS 

thatm3 wi,° f t f- hmqUe tha * tave beea employed 5 The general ruies 
that must be followed in any psychotherapy are : fa 

** J° re S ar . d f“oval of symptoms as a good thing, but the maintcn- 
ance of normal social adaptation as far better. It is bad to get rid of one 
symptom only to see it replaced by another, but much worse to get rid of all 
symptoms only to see the patient at the end of treatment a dependent and 
introspective hypochondriac of the mind, a social invalid. 

2 . To seek for the psychological cause of the patient’s illness only to the 
extent that the patient’s wellbeing demands, which is often far short of what 
one’s own interest and psychological curiosity would demand. 

3 . To consider carefhlly whether any shock to the patient, any aggravation 
one produces in his illness even temporarily, may be a sign of bad treatment. 

4 . To be satisfied with the patient’s recovery, and not to aim at his 
promotion to a state of ideal mental health and Belf-understanding. It is 
better that treatment should be quick and effective than drawn out to meet 
theoretical standards. 

5 . To understand the development of the patient’s illness, and to interpret 
it both to him and to oneself, in terms of real experience rather than of 
hypothetical forces. 

6. To treat the patient without allowing one’s own emotions to be more 
concerned in the course and outcome of the treatment than is usual in the 
treatment of a physical illness. 

7. To aim at harmonising the patient’s mental life by giving his ill- 
managed energies fitter material to work at, and release from the burdens 
laid on them by past experience. 

It is impossible to describe in general terms what the psychotherapist 
does, otherwise than by metaphor or analogy : he promotes the ventilation 
and desensitisation of emotional disturbances ; he elucidates latent or obvious 
muddles, disentangles conflicting tendencies, giving them new incentives 
and a different direction ; and bo guides the patient through the maze of 
his life’s experience, as recalled in memory, that he is afterwards better 
fitted for dealing with current experience, knows himself better and has 
somewhat purged himself of past harms. All “ analytic methods renew 
the patient’s life as he recalls it under special conditions, * rec associa- 
biographical schema, etc. Thej- stop at different ppmts, 
some amine at emotional clearance by abreaction, some at a redirection 
and liberation of the instinctual bases of character, while others remain 

content with an educational achievement. 

Whether psychotherapy, in the above sense, is to be applied to a case 

■u rlnrtATid on the following factors : the patient should be willing to co- 
will depend on the following xacro ? hindering disabilities as, say, 

SrUA 4k°°K e r“o e r/ profonod 
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his aberrations, as in schizophrenia, or the more extreme his emotional 
disturbance, as in agitated melancholia, the less is he fit for psychological 
treatment of this individual and specialised kind. Psychological treatment, 
however, in the literal and larger sense of the ■woTdB, is essential for every 
variety or stage of mental illness, and every degree of co-operativeness or 
intelligence. It is a wide notion, including all that may ease or reassure 
the patient, bring him to a better relationship to those around him and 
with himself, and protect him from being distressed by the ignorance, lack 
of tact, or thoughtlessness of others. It is as much negative as positive. 
One must avoid arguing with the patient, telling him lies “for his own good ” 
or to avoid unpleasant scenes, cajoling him, making promises that mil not 
be kept, threatening or punishing him, jesting at his expense, losing one’s 
patience with him, assuming he is indifferent to what goes on because he 
looks indifferent, provoking him by petty supervision or frequent rebukes ; 
one should not assume that he is quite irresponsible or quite responsible, 
nor talk theory to him, nor get on a false footing through leady assent to 
his delusions and his point of view. The physician and the rest of those 
who are in contact with the patient must do certain positive things : make 
due allowance for his disorder influencing his conduct, use their under- 
standing of the psychological happenings without saying so, take advantage 
of every opportunity created by other methods of treatment. When occupa- 
tion, narcosis, hydrotherapy, a course of insulin, massage, a physical illness 
or other happenings bring him more closely into contact with nurseB and 
physicians there are chances of unobtrusive psychological treatment in the 
wide sense. 

Physical treatment . — “ Mechanical restraint ” and violence are now 
foreign to the treatment of insanity ; the patient may be unrestrained and 
violent, but his treatment may not. It is still necessary, however, to restrain 
a patient who is bent on harming himself or others, and physical force may 
be the only way of doing so, or of giving a patient by tube enough food to 
keep him alive when he abjures the natural way of eating. But force must 
always be a last resort ; and chemical substitutes for it seem only a little 
less of an evil. Drugs have their place in the treatment of all kinds of mental 
disorder, but their use easily turns to abuse. Whether one is giving morphine 
and hyoscine in an emergency to an acutely excited catatonic, or prescribing 
aspirin for a mild hysteric, the chief danger must be borne in mind, which 
is not overdosage, habituation, or suicidal misuse, but the habit of stupefying 
or satisfying a patient with drugs when other means might be taken, better 
suited to his condition. Sedative drugs should not be a short cut ; neither 
should they be eschewed. They should be given when other measures 
will not serve, as for some obstinate form of insomnia, anxiety, agitation 
and restlessness, or when their use obviates greater troubles, e.g. the pulling 
of bandages from an operation wound. The symptoms of intoxication 
must be watched for with more than usual vigilance when bromide is being 
given, because if unrecognised as such they may lead to certification — for 
an avoidable drug-made psychosis. Continuous narcosis for several days 
with the patient sleeping through 18 or more of the 24 hours, is sometimes 
efficacious in abbreviating an acute attack of mental illness or giving com- 
plete rest to an exhausted, very anxious person ; it is not without risk, except 
in skilled hands. 
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that relieve catatonic stupor, or facilitate psychological inquiry and treat- 
ment, have all been found useful on occasion. 

“^Jods of physical treatment have been introduced and widely 
employed m the last ten years, namely : (1) insulin in large doses to produce 
hypoglycsemic coma repeatedly ; (2) convulsant drugs and, latterly, electrical 
stimulation of the bram, to bnng about fits ; and (3) surgical incision of both 
frontal lobes leucotomy to sever the connection of the anterior portions 
with^ the thalamus. Although the former procedures, and their many modi- 
fications, are often referred to by the single ill-chosen term “ shock therapy,” 
they have little more in common than that they are crude empirical methods 
of altering mental disorder for the better, their modus operandi being still 
entirely a matter of conjecture. Since the insulin method demands skill and 
experience, if considerable risk to life is to be avoided, it has not been so 
much used as convulsant treatment. Its field of application is schizophrenia, 
especially the early acute forms with good prognosis. Convulsant treatment 
is now given almost always by the electrical method. Though first devised 
for schizophrenia, it has little success there except in the acute stuporose 
forms and those associated with an affective syndrome. Its efficacy in involu- 
tional and some other affective disorders is, however, striking. It terminates 
obstinate melancholias and abbreviates attacks of depression which would 
otherwise take many months to clear up. The chief objections to the method 
are the possibility of fracture of the spine or long bones, activation of latent 
tuberculosis, and cerebral damage ; although in suitably chosen cases the 
risks are not commensurate with the advantages, they require full considera- 
tion whenever this only too simple procedure is contemplated or carried out. 

Frontal leucotomy has a more insecure place as yet than the other two 
methods. It has been carried out mostly on patients who seemed proof 



obsessional disorder. The proportion of deaths in a fairly large > ™ 

cases (618) has been roughly 4 per cent. ; of recoveries (obviously dependent 
on the patients selected for operation), 35 per cent. ; another 30 per cent, are 
said to be clinically much improved; about 45 per cent, of those operated 
on do not improve sufficiently to leave a psychiatric hospital, AJthougl ] l these 
figures are probably biassed towards overvaluation of the method, they are 
impressive, since the patients treated mostly had a bad prognosis. The 
procedure does not reduce formal intelligence, but blunts spontaneitj and 
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that they stand or fall, not by appeals to general principles or evidence that 
they are rational and safe, but by proof of their value in alleviating specific 
types of mental illness. Because they evoked a somewhat uncritical en- 
thusiasm and hopefulness in some who had previously been given to ill- 
informed nihilism about the prospects of any treatment, the vicious notion 
has gained ground that before the advent of these methods patients who got 
well must have done so “ spontaneously,” and that unless a mentally ill 
person has had “ shock therapy ” or “ psychotherapy ” he cannot be said to 
have had any treatment at all. 

Exercise or massage and hydrotherapy are beneficial as much for their 
psychological as for their physiological results ; the latter, however, are 
not negligible, as may be seen in the effect on an excited or an anxious patient 
of a continuous bath at body temperature. The chief importance of diet 
lies in the frequent refusal of food by patients depressive, hysterical, stuporose, 
paranoid, hypochondriacal, or over-active. Feeding by the nasal or oeso- 
phageal tube is a necessity in many such instances, after every other method 
has failed. Barely, special diet is called for, as in epilepsy, the symptomatic 
psychoses of diabetes, pernicious anaemia or pellagra, and also for some 
temporary disabilities of the alimentary tract — anorexia nervosis psychogenic 
hyperchlorhydria. As a rule, however, such dietetic regime, and indeed 
all physical treatment of localised psychogenic disturbances of function 
in a bodily system, is an expedient rather than a settled and adequate mode 
of treatment. Many patients with a visceral neurosis (e.g. “effort syndrome”), 
a hypochondriacal preoccupation, a hysterical anomaly, or a somatic de- 
lusion are greatly harmed by the prolonged physical investigation and 
treatment tney receive : it confirms the Bymptom, localises it all the more, 
and brings fresh ones in its train. Sometimes one has no choice; a 
progressive hysterical contracture, a dermatitis artefacta, a sore infected by 
constant picking, a tooth loosened by obsessional knocking at it demand 
treatment. 

The caveat against lightly resorting to physical treatment of psychogenic 
anomalies is especially applicable to operative surgery, e.g. “ cleaning up the 
septic foci.” Bemoval of teeth, appendix or tonsils, scraping of sinuses, and 
searchings of the pelvis are operations that in mental disorders seldom yield 
the results expected of them. 


CLASSIFICATION 

The ideal classification would be on a uniform basis, according to the 
nature of disordered physical and psychological function, or according to 
innate and external causes. Since we do not know enough to do this, a 
mixed aotiological, functional and clinical grouping is used, whereby the 
same illness can belong in several categories. It is obviously provisional. 
The chief division is between those mental changes accompanying distinctive 
somatic disorder and those for which no such physical relationship has 
been demonstrated. The former are called symptomatic, or organic ; the latter 
constitutional or functional. It is needless to illustrate the point that every- 
thing found in the latter may be seen also in the former. The reverse of this 
is not true, because there are some symptoms — due to the loss or damage of 
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essential tissues, especially in the central nervous srst*™ 

° c cur when the JterialVbstrate is ^ 

* be . factional ’’group is made up of those conditions for 
which no distinctive somatic disorder can be found responsible it bv no 
mea^dlmthattiin nnm or basis are therefore purely psychological 
Theoretically, such a belief is untenable; and as a matter of observation 
dlst f F bances so regularly accompany these disorders and 
j pcyeical configuration may be so linked with them that there is small 
doubt that eventual ly the somatic disturbance of function in tbcm will 
be well enough worked out for the terms “organic” and “functional” 

fr a P se - anc * only the crudity of the physiological changes remain as a point 
of difference. r 

As mental disorder thus comes closer to general medicine so must the whole 
of general medicine reveal its psychiatric side, which is now as little illumined 
as the physiological side of the psychoses. 

The first or toxic-organic group is large, the chief ayndromes in it being 
neurasthenia, confusion, and delirium and dementia. Such phenomena as 
apraxia, aphasia, agnosia, amnesia and hallucinosis are fairly frequent in 
this group. 

The second group, comprising three-fourthB of the recognisable mental 
illnesses, includes the insanities or psychoses, and those anomalies, outwardly 
less alien to the normal mind, commonly called “ neuroses." The distinction 
between neuroses and psychoses is at times convenient, but without substance. 
To argue whether a dubious case is neurotic or psychotic is like arguing 
whether a man of medium size is thin or fat: he is both and neither. A genuine 
decision as to aetiology, prognosis or treatment turns not on whether a case is 
regarded as neurotic ox psychotic, but on more solid findings. Since such 
words die hard, the best use of them is to term a patient with mental dis- 
order “ neurotic ” if he has fair insight into his illness, is co-opcrativc ami 
unlikely to need care in an institution, and to term him “ psychotic " if the 
contrary is the case. 

The t oxic -org ani c group is divided into diseases located m the nervous 
system and those affecting it indirectly, as uraemia or lead poisoning may. 
Some are toxic, e.g. delirium tremens ; some degenerative (senile psychoses) ; 
some inflammatory, e.g . encephalitis lethargica; some plainly hereditary, 
e.g. Huntington’s chorea or “primary” mental defect; and some privative, 

C ' 9 ' The “^unctiond '"'conditions are arranged according to whether emotional 
disturbance is evident and predominant (affective disorder), or whether 
there i» ptofom.d demnpmenio! ^ w 1 w! 



(obsessional), signs of physical or mental 
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definite symptoms. 
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psychopathic personality, even when not accompanied by symptoms of illness, 
it cannot study delinquency, disorders of behaviour in children, sexual 
perversions and. other anomalies which touch very closely on psychiatric 
problems in the stricter sense. 

The following is the classification used here : 

Organic Disorders : 

Degenerative and Hereditary Brain Disease. 

(Senile dementia, cerebral arterial disease and hyper- 
tension, Huntington’s chorea.) 

Syphilis of Central Nervous System. 

Other Cerebral Diseases. 

(Lethargic encephalitis, Sydenham’s chorea, dissemi- 
nated sclerosis, cerebral tumour, cerebral trauma, 
epilepsy, etc.) 

Intoxications. 

(Alcohol, morphine, cocaine, bromide, etc.) 

Infections and Exhaustive Disorders. 

(Infectious toxaemias, haemorrhage, etc.) 

Metabolic, Endocrine and Visceral Disorders. 

(Diabetes, pernicious anaemia, pellagra, exophthalmic 
goitre, myxoedema, tetany, pituitary diseases, sexual 
epochs, cardiac disease, uraemia, etc.) 

Affective Disorder. 

Excitement. 

Depression. 

Anxiety. 

Schizophrenia. 

Paranoia. 

Hysteria. 

Obsessional Disorder. 

Psychopathic Personality. 

Mental Deficiency. 

Mental deficiency, instead of being treated as quite separate from -the 
other classes, might logically be distributed among them. Most of the feeble- 
minded are probably “ sub-cultural,” that is, they represent the lower end 
of a curve of normal distribution of intelligence throughout the whole popula- 
tion, intelligence being here comparable with height. But just as there are 
dwarfs whose brevity is not a physiological attribute but the consequence of 
disease, so there are many defectives (almost all idiots fall into this class) 
whose low intelligence is the result of demonstrable interference with cerebral 
development, sometimes from hereditary and sometimes from environmental 
causes. Members of the sub-cultural group, which is by far the more numerous, 
have it in common with people of psychopathic personality that they are not 
conspicuously different from the average population, they are not ill, and their 
troubles are partly due to and manifest in their social relationships, not least 
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f , , Tie pathological groups could be systematically classified 
according to the disease responsible for their maldevelopment'; they differ 
from the other organic forms of mental disorder only in the age at wMoh the 
damage has been done Congenital syphilis, cretinism “SEl frauma 
encephalitis, eDiloia. 9 
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list can be made of the diseases which will interfere with normal cerebral and 
intellectual growth, if they can begin to act early enough. Custom and 
convenience, however, are argnments in favour of keeping all mental de- 
ficiency m a class by itself. 

The above are great clinical groupings, types of morbid reaction, which 
are the nearest to a valid and useful classification We can get at present. 
There are subordinate symptom-complexes or syndromes, which are likewise 
innate and preformed, and likewise evoked by circumstances, but which are not 
limited to any one of the major groupings— they are the weft that runs across 
the psychiatric pattern. The most important of these are depersonalisation, 
hypochondria, twilight states, stupor and other disorders of molality, and 
spasmodic attacks and seizures of different kinds. Between symptoms 
1 classified on a usvchonatholoffical basis'! and the main FTonnWR which 


Dess serve curncai purposes, unese symprom-compiexes nave an inrermecuare 
place, comparable say, to that of mononuclear leucocytosis or coma in general 
medicine. 


medicine. 

All the categories of psychiatry stand for mixtures of symptoms due to 
disturbance of control, capacity or co-ordination and synthesis in mental life. 
Nor is this true only of mental life, since the same symptoms may arise 
through physical disturbances of function. 


ORGANIC DISORDERS 

GENERAL DESCRIPTION OP TYPES 


The varieties of form and course in organic psychosis are essentially few 
and simple, in contrast to the causes, which are numerous In other words, 
there is no support for the hope that to each physical disease there corresponds 
a characteristic mental disorder. It is not possible in an organic psychosis 
bv study of the mental picture alone to infer its physical cause ; for that the 
methods of somatic medicine are needed. Many different poisons and lesions 
n „j n A fi *i ie game effect on the mental state. Differences depend on the 
degree and duration of the physical damage and its site, which may Rename 
Stoical and other sjSnptoms of a typical kind; e.g. m G.P.I. or 

mC TW of all mental . Sections .yet 

constitutional factors iltoM that in anotier -raid 

One man will Show a psycnosn s w _ p t ^ ^ fesponds with a manic 
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Moreoever, hereditary factors can be of great importance in these organic 
affections, as may be seen in amaurotic idiocy or Huntington’s chorea. 

The few syndromes commonly met with here, though they are not restricted 
to organic disease, must be described before Beeing how particular diseases 
colour them and determine their course and treatment. In organic syndromes, 
a diminution in mental capacity is the central finding. To some extent they 
may occur in patients and types of illness in which no structural damage 
can be found, as might be expected seeing that the available patterns of 
structure and function are in all cases much the same. 

(1) Neurasthenia. — This term has been over-used and ill-used, like most 
of the more palatable diagnoses (cf. anxiety neurosis), but it need not therefore 
be discarded now. It denotes a form of irritable, hypersensitive weakness and 
depression that is not uncommon after infections, exhausting experiences 
(e.g. hunger, lactation, insomnia, worry, hemorrhage), cranial injuries and 
chronic poisoning (e.g. with alcohol or coffee). It is true that a clinical picture 
indistinguishable from it frequently arises where physical causes are unlikely 
and emotional causes are obvious : this clinical finding has the same significance 
as the fact that the anxiety of exophthalmic goitre is like psychogenic anxiety. 
Just as the anxiety of exophthalmic goitre or constant fear can pass into 
delirium, so can physiogenic neurasthenia be aggravated until it becomes 
plain dementia. 

The symptoms are partly somatic — active deep reflexes, increased sensory 
irritability, feelings of pressure on the head and pains in the muscles and 
elsewhere, giddiness, vasomotor lability, delayed peristalsis and feelings of 
fullness in the abdomen, diminished libido, slight clumsiness, and tremor 
of the muscles of the face, tongue and hands. On the more psychological 
side, there are feelings of languor, and incapacity to concentrate on any 
mental work, doubts as to the accuracy of memory, loss of interest, slight 
depersonalisation, irritability and tenseness, lessened control of emotion, 
and perhaps slight paranoid, obsessional or hypochondriac trends. This 
general condition is, when physiogenic, less influenced by a change in mood 
than would be the case with psychogenic neurasthenia, and the patient is 
better able to control his motor unrest than his features, which are expressive 
of his agitation. The chief reliance, however, must be put on the history 
and physical findings for telling whether the neurasthenia is physiogenic 
or not ; psychological causes which seem adequate to explain the illness may 
be deceptive. 

The course of neurasthenia is towards recovery unless the noxa continues 
to act ; where the noxa persists, extreme chronicity can result. Sometimes 
an original physical noxa ceases to act, but meanwhile other emotional 
ones have entered the field, e.g. unemployment, domestic fears and frustra- 
tions, and so the illness drags on. Treatment depends on assessment of 
the causes and the possibility of removing them. 

(2) Delirium. — Delirium, most familiar in fevers, can also be produced 
by drugs and other causes of acute cerebral disturbance : severe affective 
disturbance also may be accompanied by delirium. Its characteristics are 
general malaise, restlessness, irritability and sensitiveness to external stimuli, 
headache, anxiety and troubled sleep, or insomnia. Mild forms of this are 
met with in so transient an affection as cold in the head. Severe forms 
are marked by illusions and hallucinations of all the special senses, especially 
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delirium at night and after a cataract operation). The extent to winch 
consdousness is clouded usually corresponds to the amount of perceptual 
and affective disturbance. Auditory hallucinations occur with clearer 



voices. Vestibular hallucinations may occur, e.g. of floating in the air. 
Distressing and incoherent ideas pursue each other— ideas of being tom to 
pieces, burnt, poisoned, buried alive, and so on j also ideas of grandeur. 

Closely akin to delirium, and indeed shading into it, is the state of clouded 
consciousness (or confusion) in which thought is very incoherent, but the 
patient is more eager to get in touch with his environment than in typical 
delirium. If consciousness is not too grossly clouded, the patient is perplexed 
and troubled by the disordered perceptions through which alone he can learn 
what is going on about him. The picture may be indistinguishable from that 
seen in some forms of manic excitement and in some catatonic states. Differ- 
entiation rests, not on the immediate psychiatric symptoms, but on the history 
and discoverable causes of the illness. The same is true of acute hallucinosis 
in which orientation and grasp are very little impaired, but auditory hallucina- 
tions — especially threatening sounds and voices— abound, and there is a 
tendency to the formation of delusions on the. basis of these and other per- 
ceptual disturbances. The name “ twilight state ” is applied to another 
syndrome in which consciousness is changed chiefly because of some powerful 
affective influence ; anger or fear may bo overwhelm psychic life that the 
patient cannot grasp his surroundings, his t hinkin g is interrupted and Blow 
(except, where it falls in tune with the affective disturbance), and his motor 
behaviour is in keeping with his mood. It is as often of psychogenic as of 
organic origin — one can hardly, for example, by direct observation tell an 
epileptic twilight state from a hysterical one. Like delirium and the other 
conditions just mentioned, it is prone to subside and to be Mowed by amnesia 
for what happened during it: where there is some recollection, it may be 
associated with a conviction that the hallucinations and other morbid 
phenomena were real external happenings. 
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memories are soonest lost. There is intellectual weakness — the patient 
cannot reason, grasp and remember as he could, his attention is less con- 
centrated and sharp, his ideas are fewer, he cannot take in anything com- 
plicated or be sure about time and place, he loses himself. His emotions 
are likewise affected — he weeps over trifles in spite of efforts to control 
himself, his feelings are shallow and transient, he may be foolishly euphoric, 
or may burst into anger whenever he cannot get his own way. There are 
wide variations in the severity of the condition, and its symptoms may 
be much influenced by the local incidence of the pathological, changes in 
the brain. The extent to which various cerebral functions are impaired 
may differ widely in the same patient : a man who seems hopelessly demented 
may be able to play a good game of chess, while another in whom it is hard 
to demonstrate any intellectual impairment may micturate into his shoes 
or do something equally stupid and inappropriate ; unexpected sexual 
misdemeanours are not uncommon in demented persons who do not as yet 
show gross intellectual damage. 

Psychological tests have been increasingly used in dementia. Although 
they are untrustworthy for diagnostic purposes, they can be -of value in 
measuring the degree and progress of the impairment. The most convenient 
method is that devised by Babcock in which the discrepancy between vocabu- 
lary score, which is often well preserved in dementia, and performance on 
non-verbal tasks is assessed. More elaborate differentiation by means of a 
wide variety of tests is still in the experimental stage. 

Closely connected with dementia are the amnesic Byndromes, known 
by the name of Korsakoff. Here the memory disturbance is in the forefront. 
The incapacity to receive, store and reproduce experience ib remedied, as 
it were, by lying, i.e. the patient confabulates to fill up the gaps in his memory. 
These patients are often ready to adopt suggestions, bo that one can lead 
them to tell absurd tales about their recent movements, e.g. that they were 
yesterday at Yladivostock to see some polar bears. They do not show 
an intellectual damage or incapacity to deal with ideas that is at all com- 
parable in degree to their memory disorder, but they are always out in 
their appreciation of time-relationships, especially where the present is 
concerned. At first blush they often seem to be behaving like mentally 
healthy people, but one presently discovers that their memory is much 
impaired, their orientation as to space, time and personal identity cor- 
respondingly poor, and their interest and general mood duller than is normal. 
The disorder of memory is never, as in dementia, a general weakness reaching 
back even to childhood. 

The KorsakoS syndrome is most often seen in alcoholics, in whom it 
was first described associated with polyneuritis, but it also occurs in a great 
variety of organic disorders, e.g. intoxication with lead, carbon monoxide, 
and other poisons, urromia, cranial trauma, cerebral syphilis, and arterio- 
sclerosis — apoplexy may precede it and the amnesic syndrome be thuB 
complicated by aphasia. That it should sometimes follow on delirium is 
not surprising, since in delirium the same memory disturbance is present, 
but covered up by the concomitant excitement, disturbance of conscious- 
ness, and hallucinations. Whether a Korsakoff syndrome will clear up 
depends on the cerebral -damage which produces it?’ the alcoholic form 
occasionally docs so eventually in uncomplicated and treated -cases. 
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DEGENERATIVE AND HEREDITARY BRAIN DISEASE 

There is a group of disorders occurring in late middle life and old a <*c 
which are clinically and even pathologically near to one another. At the 
one end of the scale is senile, dementia, at the other climacteric anxiety 
and depression. It includes Pick’s presenile dementia, Alzheimer’s disease 
cerebral arterial disease, and arterial hypertension. 

The. mental disorders of age have displaced schizophrenia and manic- 
depressive psychosis from their position as the mental disorders of highest 
incidence. When first admission rates per 100,000 of the corresponding 
population have been computed either for senile psychoses or for psychoses 
with cerebral arteriosclerosis, a higher figure has been obtained than for the 
incidence of all other psychoses combined ; the chances of becoming thus 
mentally ill, therefore, are higher in the elderly population than are the 
chances of developing all other mental illness in any age-group of the popula- 
tion. On a conservative estimate the incidence of senile dementia, causing 
the first admission to any mental hospital in England or Wales, in 1932 was 
33 per 100,000 in the age-group 65 to 74 years, and 59 per 100,000 in the age- 
group 75 and over, whereas for schizophrenia the highest incidence of first 
admissions was only 24 per 100,000 (for males in the 20 to 24 age-group). 
It is not extravagant to say that nowadays insanity is mainly a disease of 
old age. 


1. SENILE AND PRESENILE DEMENTIA 


^Etiology. — Constitutional factors are obviously the most important. 
A tendency to become dotards may be evident in successive generations of 
a family ; heredity is held responsible for-, the wide differences in mental 
health among elderly people. The symptoms of senile psychosis may not 
be revealed until the patient is exposed to some sudden stress— the death 
of his wife, the need to move house, the loss of his occupation, some new set 
of circumstances. Social factors are by no means negligible. Senile psychoses 
are more common in people with lifelong nervous symptoms or psychopathic 


P Pathology.— P hysical. — The tissues show the general signs of age, 
.• p a diffuse atrophy, which makes the. convolutions narrower and the weight 
of the brain less. The nerve cells and fibres are fewer, while the mesodermal 
and neuroglial tissues are increased; fatty pigment accumulates. There 
akT however, in senile dementia striking histological features m the 
<rrev matter especially of the cortex, namely, thickening of the neurofibnk, 
which, are characteristically twisted and aggregated, end there are remarka-h 
Soues seldom seen except in this condition. The mam change is probably 
P /L j’ nnlloids so that condensation and coagulation take place , the 
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mental state. Plaques and neurofibrils can occur also in tbe brains of mentally 
healthy old people. 

Psychological. — The previous tendencies of the patients may greatly 
colour the symptoms. Obscure somatic preoccupations and disturbances 
in time appreciation lead often to fantastic delusions about eternity and 
what is happening in their body. 

Symptoms. — Memory is poor for recent events ; the extent of the damage 
may increase until only the recollections of childhood and early adult fife 
remain. People and places are falsely identified with those once familiar, 
and transient pseudo-memories are invented. Events with a strong affective 
tone, especially if unpleasant, are remembered better. The memory of 
the remote past is not entirely spared ; even matters of personal identity 
may at last be forgotten. Grasp and judgment, the capacity to follow a 
train of thought and to eliminate the irrelevant are faulty. Obstinacy and 
perseveration go with a rigid adherence to old habits. Prolix and garrulous 
the patient does not recognise how little interest there is for others in his 
repetitive and ill-arranged talk. He may partly cover its emptiness with 
long and sounding sentences ; on the other hand, some patients become 
monosyllabic, because of their failure to find words to express themselves, 
and others again will use a word loosely associated with the one they are 
vainly seeking, or will quite seriously give a punning meaning to a word, and 
even act accordingly (e.g. whistling because “ You said I could whistle for 
my money ”). 

There is a narrow range of interests, in which food, possessions, and bodily 
well-being are prominent. Grotesque hypochondriacal delusions are common. 
Patients hoard rubbish and are angry if interfered with in this. On the 
whole, however, their affective responses are greatly reduced ; they meet 
calamities with composure, partly due to their failure to grasp what has 
happened. Now and then they show depression and resentment at a slight, 
and may bear a grudge long after. Their activities are sometimes con- 
siderable, on the lines of determined rummaging and collecting ; in others 
a dull inactivity is all. They become dirty and unable to look after them- 
selves. This applies as much to those who are excited and active as to 
the inert. The former may fight against being fed and washed, and it is 
not possible to get them to understand what is being done. Delirium and 
confusional states are prone to occur at night, accompanied by fear and 
bewilderment. Sleep is bad, and often the patients busy themselves about 
the place all night long. 

Legal difficulties arise through the heightened readiness to accept some 
suggestions (as in the matter of making a will, or giving away property), 
the poorer judgment and the lessened capacity to control Bexual desire 
which is sometimes seen in the early stages. Hoarding may lead to petty 
thieving. Occasionally the patient sets fire to the house during his nocturnal 
prowlings. 

The symptoms need not be obvious. Often the illness has so slowly 
developed that no one can say when it first passed beyond what is normal 
in old age. An apparent change of character — a kindly man becoming 
selfish, a respectable churchwarden assaulting little girls sexually — may 
usher it in ; this is not so much a change in character as a release of primitive 
trends, hitherto controlled. The psychosis may take various forms — 
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of these patients have always been of hypomanic temperament ; their illness 
may be only slightly progressive and not so severe as to call for hospital 
care. The paranoid variety is especially likely to occur in people who have 
always been of a suspicious turn of mind. They hide things because they 
feel surrounded by thieves, and then forget where they have hidden them ; 
their failing senses, especially of hearing, feed their distrust, and they project 
their awareness of sexual impotence or waning intellect. Hall u cina tions 
and delusions are mingled — gases are pumped into their room, their food 
is poisoned, people throw bombs at the house by night, greedy heirs axe 
doing them out of their possessions. Some of these patients barricade 
themselves against their enemies or call in the police. Whereas the depressive 
and manic forms are commoner in people with corresponding heredity, 
this paranoid form is genetically often connected with schizophrenia, though 
the distinction between the three varieties is not a sharp or important one. 
The name “ involutional paranoia ” has been given to the chronic delusional 
condition of this type that may develop in single women between the ages 
of 40 and 52. 

Bodily symptoms are those of old age, especially in the central nervous 
system, where it leads to a slow, careful gait, with short steps and legs wide 
apart, apraxia and poor co-ordination, tremulous rather whining utterance, 
small sluggish pupils, and occasionally epileptic seizures. The disorder of 
movement is conspicuous in the handwriting— pointed, small or erratic in 
size, and sometimes jerky and tremulous. 

The conditions known by the names of Pick and Alzheimer are to be 
regarded as atypical senile or presenile psychoses. . 

Pick's dementia, which is rarer than Alzheimer’s disease, consists patho- 
logically of a circumscribed cerebral atrophy, mostly in the frontal or the 
temporal lobe, or in both ; the motor area, however, is seldom affected, nor 
are Wernicke’s zone and the transverse temporal convolutions ; other areas 
of the brain, especially the parietal, may be involved. Histologically, the 
ganglion cells are swollen and contain argentophil globules. There is a hered- 
ftarv determinant. It is almost twice as frequent m women as in men— the 
opposite of what has been found to hold for cerebral arterio-solerosis. The 
onset which is gradual, can be at any age from 40 onwards, but is usually 

between 50 and^O. Symptoms depend on the localisation of the atrophy, 
between ou anu j i - f . tlwnr are. nreserved at a stage 
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later stages. There may be aphasia. Diagnosis is difficult during life ; it 
may be assisted by an encephalogram showing the shrinkage of cerebral 
tissue from atrophy. The condition may last from 2 to 12 years. 

In Alzheimer's disease the senile plaques and neurofibril changes are very 
numerous. The onset may be between 40 and 60. Women predominate. 
Indefinite premonitory symptoms (headache, irritability, forgetfulness) are 
quickly followed by progressive dementia; aphasia and apraxia are prominent, 
though less coarse and sudden than in cerebral arterio-sclerosis. In the earlier 
stages the patients are in fair contact with their environment, and look as 
though they grasp much more than they actually can. Their deficiencies are 
shown up in writing and talking. They may be restless and depressed. As 
the disease advances they are lesB open to affeotive influences : they sink 
into themselves and say little. Stereotyped words or syllables and movements 
take the place of embarrassed remarks and gestures. In the aphasia there is 
a rather characteristic stringing together of syllables like each other in sound, 
but meaningless. Muscular rigidity may lead to contractures. The progress 
of this disease to severe dementia is faster than in typical senile deterioration 
and the onset is rather earlier. 

Prognosis. — This depends on the previous rate of development of the 
condition, the general physical health of the patient and any special patho- 
logical basis, e.g. Pick’s atrophy, that may be recognised. Delirious and 
confusional phases may give a deceptively bad impression, for sometimes, 
after they clear up, the patient can resume his old routine tolerably well. 

Treatment.— Since the breakdown of old people is often brought about 
by their inability to cope with the demands and stresses of a society that is 
organised for younger people, social measures can do much to delay the time 
when senile mental changes will make special care necessary. The more 
satisfying their mode of fife, the less will maladjustment and gross failure 
be the effect of their senility. Although, when senile dementia is clearly 
evident, treatment will partly consist in providing as easy, familiar and 
considerate an environment as possible, it would be harmful to leave senile 
patients idle because they seem listless, or to let them be lonely because they 
are fretful. Whether institutional treatment is necessary depends not only on 
the mental impairment but also on the patient’s social level and the willing- 
ness of his relatives to look after him well enough. Patients often fit sur- 
prisingly well into hospital life and routine when this makes due allowance for 
their infirmities, and provision for their social and psychological as well as 
their physical needs. Drugs are best avoided, and caution is necessary in 
letting the patient have the aperients he demands to relieve his — mainly 
delusional — constipation . 

2. CEREBRAL ARTERIAL DISEASE AND HYPERTENSION 

The characteristic features here are the focal symptoms. All else is 
indistinguishable clinically from senile and other cerebral conditions ; of 
course, pathologically many senile brains show arterial degeneration too. 
The early or mild symptoms of cerebral arteriosclerosis are the same as those 
of “ essential ” hypertension ; and very like those of many benign melan- 
cholias of late middle age. 

Pathology. — Atheroma of the cerebral arteries is accompanied by 
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there may be disturbance of speech and writing— the former becoming slow 
and at times mdistinct— and transient pareses and apraxia. Certain traits 
oi personality may be intensified : the patient becomes irritable, egotistic, 
moody and easily tired, his conversation lumbers along where once it moved 
easily : he is depressed or paranoid ; but there may be wide variation in 
the intensity of these changes, which are by no means always found. Brief 
phases of disturbed consciousness, lasting up to three weeks, may suddenly 
occur either in a form very like the “ absences ” of the epileptic, or as twilight 
states with hallucinations, ecstasy, incoherence, disturbed motility and 
agitation. 

After this stage of neurasthenia and episodic disturbances, the patient with 
cerebral vascular disease may begin to have trouble in finding words : lie 
perseverates a little, and is at a loss when anything unusual is required of 
him. His depression and hypochondriacal worries increase, he is distressed 
by bis own slowness and failures, and may attempt to kill himself. Emotional 
control falls off so that he weeps and storms when he would rather be calm. 
Nihilistic ideas may abound — his bowels have not been opened for six months, 
his trunk is a hollow cavity. Nocturnal delirium is frequent. Aphasia and 
apraxia are commonest after a focal complication. 

The most important feature is the way the patient continues to look 
normal and sensible when already mildly demented. Sometimes transfer to 
the strange surroundings of hospital is too muoh for the hitherto well-preserved 
outward normality, and the patient goes to pieces, as he also may if he has 
to give up his UBuai work or move house. 

Diagnosis.— Because a patient has generalised arterial disease, it does 
not follow that any psychiatric symptoms he may show are due to the cerebral 
vessels being thus affected. Unless there are definite focal symptoms or 
evidence of dementia, it is unsafe to hold the cerebral arteries responsible 
and to give a prognosis based on this. There is no known means of distinguish- 
ing many bemgn “ neurasthenic depressions ” and involutional hypochondrias 
from those due to disease of the cerebral vessels. Utherehasnot keen any 
history of such tendencies until an attack at the age of 60 » odd, the probability 
that it is an organic vascular disease is much higher. The distinction is all 
the more difficult because so many unstable persons develop arterial disease 
hlZlifT Specially those pJe to anxiety, and other .affective ^orders 
Neurological findings (see p. 1630) may be decisive in a doubtful case. The 

condition of the retinal arteries is not a reliable guide. . . . 

Course and Prognosis.— In definite cases of cerebral arterial disease with 
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mental disorder the prognosis is necessarily bad, though the mental symptoms 
may only progress slowly, and the patient live another ten or twenty years. 
Much will depend on such sudden accidents as thrombosis or haemorrhage. 
An episodic confusional state, perhaps even one produced by drugs, may 
suggest a needlessly gloomy prognosis. In cases of “ essential ” hypertension, 
the course of the mental illness is dependent on the general disturbance, and 
is often quite favourable. Symptoms that are apparently hysterical, occurring 
for the first time in middle life, are of bad omen. 

Treatment. — Besides the general medical care of such patients, not a 
little can be achieved by psychiatric methods. In the early stages, where 
there is much anxiety and depression, too energetic physical investigation 
and treatment may do harm : reassurance and sedation can do much good. 
The less said to the patients about their blood pressure and their arteries 
the better. They should keep at work and in their accustomed surroundings 
as long as they can, unless an acute phase of the illness or depression intervene. 
Emotional upsets oftener aggravate their condition than physical ones, bo 
they should be cushioned against such jolts. Their depression may necessitate 
hospital care, especially because of the risk of suicide, or because they are 
too irritable and neglectful to be at home any longer. If there be dementia, 
even of mild degree, the patient will probably remain in a mental hospital 
once he has gone there. It is, however, not easy to be sure about mild 
dementia being present; it can be counterfeited by passing disturbances, 
e.g. emotional ones. 


3. HUNTINGTON’S CHOREA 
(see p. 1730) 


SYPHILIS OF THE CENTRAL NERVOUS SYSTEM 

Only the mental symptoms will be described here. Hypochondriacal 
and depressive reactions sometimes follow infection, or the risk of infection : 
such psychogenic illnesses do not belong under this rubric ; occasionally, 
however, a patient’s anxiety lest he be developing neuro-syphilis turns out 
to be justified. A syphilitic neurasthenia can occur in the early stages of the 
disease, due to a mild meningitis. The more severe meningo-encephalitis — 
cerebral lues — may be accompanied by disturbance of consciousness, even to 
the point of delirium or mild dementia : loss of initiative, euphoria or morose- 
ness, poor judgment and impaired memory may persist and the patient be 
aware of them in greater measure than he is in general paralysis. These 
conditions are often complicated by the signs of premature arterial degenera- 
tion in the brain. The psychoses that accompany tabes are due to syphilitic 
changes in the brain, often complicated by alcohol, trauma, heart and kidney 
disease, and other exogenous factors ; there are also depressive hypochon- 
driacal reactions to the pains and other disabilities which the patient suffers. 

General Paralysis op the Insane. — Dementia is the constant sign 
of this mental picture ; the old descriptions of a “ classical ” course with an 
expansive onset are fallacious, but general dementia is almost certain to 
occur in every case that is not treated early. All the other symptoms are 
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psychiatrist is misled ; only by physical and serological examinationAcan 
he avoid a blunder. A faint degradation of personality, a lapse in social 
refinements may be the first indication of what is wrong. Then memory 
for the events of yesterday and last week becomes less trustworthy, what 
seemed at first a trivial absence of mind becomes serious incapacity, and 
yet the patient remains serene and outwardly indifferent to his lapses. As 
in senile and arteriosclerotic dementia, he may be all right so long as he is 
in an accustomed rut, but a holiday or a change reveals his infirmity. His 
mood and interests as the illness goes on become dull or labile, his rageB 
are fleeting, his activities fussy ; if, however, he is in a manic excitement, 
with little dementia aB yet, the affective changes can be violent, and indeed 
dangerous, just as in a depressive phase the patient may kill himself. Sleepy 
and slow, careless about social usages, inattentive and ignorant of what 
ho once knew well, the more demented patient cannot escape recognition 
as having an organic cerebral affection. Elementary problems in arithmetic 
and questions of general information are more than he can cope with. He 
gives easy assurances that he can do them, or puts Ms questioner off with 
airy explanations (e.g. that he has not had Ms spectacles by Mm lately) ; 
when pressed, he makes bad mistakes or becomes angry. The extent of 
Ms failure will, of course, depend not only on Ms dementia, but on Ms previous 
intelligence and habits (e.g. a bank manager retains the capacity to do mental 
arithmetic when much else has gone). Inability to receive new impressions 
and to relate them to earlier memories co-operates with impaired judgment 
to give a gross but patchy and fluctuating amnesia. Because of these 
disturbances, and especially the bad judgment, patients may commit offenceB, 
ruin themselves by grotesque extravagance, and brush aside facts that 
stare them in the face. They will put up with xestrictions-on their freedom, 
forgetting their protests soon after making them ; silly reasons are sufficient 
for their compliance, and a tactfully offered cigarette or joke may divert 
their thought and feeling from some serious matter that angers them. Ineir 
delusions are due to the same disorders of memory and judgment, coloured 
by their general personality ; sometimes they are confabulations, rationalisa- 
tions for their having forgotten or spoilt something. If the patient had m 
health tendencies to euphoria and expansive behaviour, grandiose delusions 
and boasting will be to the fore. It is, however, not uncommon to find a 
fatuous euphoria, though there had not previously been affective swings 
and hypomania ; in such patients one finds abundant proof of gross impair- 

ones^as intae patient's clumsy movements and disturbed speech and ha 
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writing : thus, in his writing he leaves out letters, syllables and words, 
repeats and transposes them, messes the paper with blots and sputters, 
writes across the lines, puts in meaningless strokes and leaves his mistakes 
uncorrected ; the tremulous script shows interruptions in the usual smooth 
alternation and tempo of movement, the letters are of very uneven size and 
ill spaced. Articulatory and aphasic disturbances may affect the sense, 
intonation, timbre, rhythm and precision of utterance ; they must not be 
evaluated in diagnosis, any more than the writing disorder may, without 
regard to the patient's previous normal script and speech and the circum- 
stances under which he was writing or talking, since people, habitually 
untidy in tbeir enunciation or handwriting, can exhibit many .of these 
symptoms when tired or in a hurry. 

Besides the above, atypical mental pictures may be seen either ordinarily 
or as the outcome of treatment with artificial fever. Paranoid states, 
hallucinosis, a Korsakoff syndrome, epileptiform excitement, hysterical 
disorders and catatonic symptoms of every kind (except flexibilitas cerea) 
may occur. Hallucinations are uncommon, except -during fever or after 
malarial treatment ; in the latter case they are often of paranoid colouring. 
Not the expansive form, hut a simple progressive dementia is by far the 
commonest clinical picture ; -depressive, .confusional -and hyperkinetic states 
are almost as frequent as the expansive. 

In the “ Lissauer ” form the slowness of the dementia is remarkable 
in comparison with the conspicuous focal symptoms, such as the seizures 
without convulsions or loss of consciousness. 

The effects of treatment upon the mental state are Df great social moment. 
In a majority of the cases who do well the personality has the edge taken 
off it, there may be less initiative and force in mental activity, and emotion 
may be less controlled, -especially in the proneness to anger or to frivolous 
levity, yet the patient is able to return to -his former work, even though 
it is responsible and complex ; he could scarcely, however, except in the 
most favourable cases, learn a new job -or adapt to new and -exacting 
situations. 

In the “ juvenile ” -form there may be premonitory symptoms of excita- 
bility, grizzling, timidity and backwardness at school. -Gradually the 
symptoms of dementia become plain, and if the onset be early -enough, 
symptoms usually found in severe mental deficiency naturally appear, such 
as rhythmic or iterative movements, grimaces, repetitive chewing and 
sucking of an automatic kind, great restlessness and -screaming attacks. 
Simple dementia is the usual form ; grandiose ideas are exceptional. If the 
illness begins before the age of 10 or II years speech and writing may be 
completely lost, or reduced to a senseless smattering. 

For frogmsis and treatment , see pp. 1655-1657, and 1673. 

OTHER CEREBRAL DISEASES 

Lethargic Encephalitis. — The mental disturbance of the acute attack 
may merge into a hyperidnetic excitement, with choreiform and athetoid 
movements, insomnia, generalised pains, mild delirium and, occasionally, 
catatonic symptoms : this .seldom lasts more than a few weeks. There 
may be subsequently a neurasthenic fatigue and irritability with headaches 
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of their ruined careers and their almost imbecile appearance, so different 
from what they were and, indeed, from what they still know themselves 
to be. Paranoid, and especially schizophrenic, symptoms may develop in 
uiiv laser sxaffGs. 

The younger the patient the more likely is it that he will develop dis- 
agreeable anomalies of personality, and have attacks of restlessness or even 
be permanently restless. Many children and adolescents after their acute 
attack become social problems : they play stupid or cruel tricks, they set 
everyone they can by the ears, they may steal, behave sexually in an outrageous 
way or accuse others of sexual offences against them. Their activity is 
not always purposive, nor always antisocial ; they make the 6ame impression 
as a monkey might who is sometimes mischievous but always on the move. 
There may be no Parkinsonism in these cases. The prognosis is not good, 
and they almost always do better when subjected to the regime of an 
appropriate institution; they do badly at home or in places where 
what may be termed normal delinquents and “social problems” are 
cared for. 

Syden ham ’s Chorea.— The usual mental ohanges here are lability of 
affect and irritability. These are seen as naughtiness, outbursts of anger 
or crying, resentment at sudden noise or light ; in others there is lessened 
spontaneity, often masked by the choreic movements. In more severe 
cases, especially in older children, these changes are accentuated ; m the 
flee tin g phases of anger or terror there may be slight delusional trends. 
Still more severe forms, with delirium, hallucinations, delusions of prnsecu- 
tion and much excitement, are seen m adults, e.g. in chorea gravidarum. 

The £ and [compulse utterances (Gilies de la ^ette’s syndrome) 
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Disseminated Sclerosis. — Slight deviations from mental health are 
frequent, but obvious ones rare in this disease. Affective lability may be 
conjoined ■with a slight disorder of judgment, so that a baseless euphoria 
develops, but this is not universal, and many of the patients are depressed. 
Acute outbursts of excitement, hallucinosis or delirium occur in a few cases, 
and dementia in the advanced stages. The most important mental disorder 
in them is that which appears as hysteria. A hysterical personality has not been 
present in these patients before the disease began, and the symptoms are in 
that respect only dubiously hysterical : they do, however, in other respects 
conform, in that they can be evoked psychologically and removed psycho- 
logically ; they may centre on, and elaborate, actual anomalies, e.g. of move- 
ment or sensation, and may still yield to hypnosis or other psychological 
measures. They can greatly confuse the diagnosis. 

Schilder’s Disease. — In this disease profound dementia gradually 
develops along with the blindness, deafness, aphasia and agnosia and other 
focal symptoms. In the juvenile cases there may be at first disturbances 
of behaviour like those of juvenile encephalitis lethargica. 

Paralysis Agitans. — This may be accompanied by hypochondriacal 
depression. Sometimes this is an expression of the cerebral disease which 
also causes the Parkinsonism, and in that case the prognosis is bad ; some- 
times it is a recurrence of depressive attacks which have occurred at times of 
stress earlier in the patient’s life, and then the outlook is fairly favourable. 
Senile dementia is, of course, not infrequent in these elderly patients. 

Cerebral Tumour. — Apart from any aphasia and apraxia, the mental 
state here is more closely related to general intracranial tension than to any 
local disturbance. The size and rate of growth of the tumour are therefore 
important in this regard. If rapidly growing, there is more disturbance of 
consciousness, with impaired memory, disorientation, incoherence and, 
sometimes, hallucinations and confabulation ; this clouding of the mind 
fluctuates a good deal. In more slowly growing tumours, lucidity is preserved 
and change of disposition is the prominent feature. The patient’s earlier 
tendencies get freer play, unsuspected ones appear, and a series of foolish 
investments, for example, or homosexual escapades may for years divert 
attention from the organic disease. The moria, or fatuous wit and cheerfulness, 
often attributed to frontal tumours but also found in other cerebral diseases, 
may give the impression of being a hysterical pseudo-dementia ; other 
apparently psychogenic symptoms may prove misleading. A straightforward 
depressive attack can occur, or indeed any " functional ” syndrome. 

Hallucinations may depend on a focal lesion, as in the cases in which 
they are limited to the hemianopic field, or are solely of taste and smell. 

Cerebral Abscess. — The mental symptoms are those of tumour with or 
without others due to meningitis. 

Acute Meningitis. — There may be delirium, preceded during the pro- 
dromal stage by irritable apathy, and followed by months of moody neur- 
asthenia. 

Cerebral Trauma. — After concussion, there is commonly retrograde 
amnesia, and there may be, later, also amnesia for events following the injury ; 
the extent of this depends on the severity of the damage. Delirium may 
ensue ; it has little that is characteristic, and is more frequent in alcoholic 
and elderly people. A Korsakoff syndrome may develop. Twilight-states are 
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rather more common ; during them acts of violence may be committed, as in 
epilepsy, and afterwards quite forgotten. Traumatic epilepsy may follow. 
The later changes in personality are commonly those that may be found 
lingering after any toxic or other structural impairment of the brain. But 
sometimes the disturbance of consciousness is more persistent, the intellectual 
■ •’ 1 ■ ' such cases there is usually 


damage greater, me aetenurawuu yiugiooeivo , ui ouvu ™ 
cerebral arterial disease, an unrecognised alcoholism, cerebral tumour, general 
paralysis of the insane, or some other complicating factor. In predisposed 
persons the cranial injury may be responsible for a melancholic attack, 
schizophrenia, or other “ functional ” syndrome ; the prognosis is usually 

eood even if the illness lasts many months. „ ,, , . 

8 Minor symptoms which may be hysterical occur frequently after cerebral 
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automatic or aimless movements. Epileptic furor is a delirious state 
in which acts of violence may be committed : it lasts often for several days, 
is accompanied by disorientation and hallucinosis, and is much rarer than iB 
popularly or forensically supposed. Ail the states of disturbed consciousness 
mentioned above are most often seen as equivalents for a seizure; the 
twilight-states, however, may precede the motor attack, follow it, or be 
accompapied by a few violent clonic movements. 

Apart from their seizures epileptics are prone to swings of mood — towards 
anger, shallow sentimentalism or depression — which may pass over into a 
fugue, during which the patient wanders a long way from home. 

The likelihood of dementia later cannot be inferred from the symptoms 
of the epilepsy, except that it is greater if attacks occur very often. Apparent 
dementia may be the result of intoxication with bromide, or of the idleness 
and sterile life in an institution. When there is genuine dementia, it begins 
as a faint lops of interest and concentration, with increased sensitiveness to 
supposed slights, then memory falls off somewhat, the trivial and the impor- 
tant are muddled together, and the patient talks with much circumlocution ; 
he is fond of needless system, assumes and parades virtues he has not, e.g. an 
intellectual bias or a devout spirit, and is childishly pleased when anyone praiseB 
him. Later, a profound dementia may supervene, but this is not common ; 
it is open to question whether the changes of character just described are 
necessarily part of a dementing process. It is certain that many epileptics 
who exhibit some of the most disagreeable features of this sort never become 
plainly demented, and that many severe epileptics are free not only from 
dementia but also from these traits. There is ground for regarding this 
impulsive, pretentious, fawning and snarling way of some epileptics as 
partly a variable expression of their constitutional predisposition (to which 
the motor seizures are likewise due), and partly as a reaction to their situation. 
Consequently it is much less evident, or not evident at all, in those who in 
spite of their fits Iiye comparatively normal lives. 

Migraine. — Occasionally sharp changes of mood, behaviour and person- 
ality may take the place of the ordinary attack with headache. It has often 
been observed that emotional stress may precipitate an attack ; H. 6. Wolff 
has shown that psychological guidance may, by improving emotional stability, 
lessen the frequency and severity of attacks in many patients. Migrainous 
subjects exhibit, as a group, much the same traits of personality as persons 
with peptic ulcer, asthma, and hypertension — they are energetio, thorough, 
persistent, and ready for responsibility but not able to carry it lightly. 


INTOXICATIONS 
1. ALCOHOLIC DISORDERS 

Alcohol is so permissible and trusted a poison, so easy of access for 
those who wish to escape from their troubles, that it is resorted to in excess 
by maladjusted persons ; consequently its effects may complicate or be 
complicated by the psychopathic anomaly which favoured the taking of the 
drug, c.g. episodic excitement or depression, anxiety, cerebral arterial disease, 
paranoid states, hysteria. The acute effects of a single dose of alcohol are 
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either the well-known phenomena of intoxication, or an excitement (mania a 
polu ) sometimes with clou ding of consciousness. The excitement is commoner 
in people with cerebral trauma, arteriosclerosis, epilepsy, or unstable hysterical 
personality, and in them may lead to acts of violence ; rarely it may occur 
in normal persons who have taken alcohol when they were exhausted or 

upset. , . 

In chronic dr unka rds, a dementing demoralisation can occur. Their 
narrowing of interest, superficiality of thought, weakness of memory and 
moral decrepitude are reminiscent of what happens in many epileptics ana 
some early general paralytics. The crudeness and even brutality of their 
conduct is in ill accord with their maudlin prating about virtues and their 
pothouse jollity. The mood of these men can be as labile as their abandon- 
ment to it is constant: they pass from rage to weeprng, and laugh soon 
after with no shame for themselves and no thought for the miaeriesthey 
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kind are prominent and consciousness is not notably clouded. It is rarer 
than delirium tremens, and is more prone to follow a bout or orgy of drunken- 
ness. The patient is frightened, but not obviously out of his mind ; he is 
correctly orientated and may be able to go about his business for days. 
Auditory hallucinations are vivid and insistent, after a premonitory phase 
in which there are sensitiveness to sounds, and roaring, singing, hissing, etc., 
in the ears. Tormenting voices, sharply localised but seldom fastened upon 
bystanders, abuse, threaten or discuss the patient : they may Bay his wife 
plays him false, order him to kill himself, describe his every movement, 
especially at private moments in the bath or lavatory, cast up his more 
shameful secrets at him, shout his thoughts aloud. There may be many 
voices, of men, women, and children, all talking together and perhaps rising 
and falling in the same rhythm as his pulse. They are so real that the 
patient answers them ; he may be in doubt about the presence of his tor- 
mentors and may shout back insults to see if a blow will follow from the 
owners of these evasive pursuing voices. Hallucinations of sight and other 
senses are far less prominent than those of hearing ; cutaneous ones, e.g. of 
being sprayed with a cold liquid, are not uncommon. Delusions are usually 
inconspicuous : they are as a rule attempts to account for the hallucina- 
tions, and they commonly fade out of the picture or pass into a chronic 
persecutory disorder. Flight or acts of violence may result from the 
patient's fear or anger. Usually it is a matter of only 2 or 3 weeks 
before the hallucinosis clears up, if no further alcohol be drunk ; sometimes, 
however, a delusional state, more rarely a Korsakoff picture, supervenes in 
predisposed persons. After recovery, there is little or no amnesia for the 
events of the hallucinosis. Relapse is to be feared if the drinking goes on. 

The Korsakoff syndrome is not invariably associated with polyneuritis. 
Nor, as stated on p. 1858, is it limited to alcoholism ; it can follow 
other severe chemical and mechanical injuries to the brain. In alcoholics it 
is commoner in middle life, developing either insidiously in the course of 
chronic alcoholic demoralisation, or after delirium tremens ; women are 
especially prone to develop this syndrome after the delirium. The symptoms 
have already been described. The disorientation, superficial appearance 
of clarity, incapacity for initial perception and subsequent recall (extending 
often to most of the material of memory) yet with retention of some capacity 
for learning by repetition, along with confabulation, dullness of emotion 
and initiative, and grossly impaired judgment make a striking picture 
Complete recovery is on the whole uncommon, occurring in less than a quarter 
of all cases. The mortality rate is higher in women and older people, in those 
with acute onset and with a red-cell count below 3,000,000, or with a rise in 
the protein content of the C.S.F. It does not correlate with the severity of 
the peripheral neuritis. 

Chronic Delusional Stales have been referred to above ; they are 
sometimes called alcoholic paranoia, but inappropriately so ; jealousy 
is the commonest and most dangerous feature. Alcoholic epilepsy has been 
described. It is no more than a symptomatic epilepsy, often atypical ; some- 
times in unstable hysterical patients it may be brought about through over- 
breathing when intoxicated. 

Diagnosis. — The diagnosis of alcoholic psychoses must depend much 
more on a history of drunkenness in any patient than on his clinical psychiatric 
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the intoxication had activated, as it were, the same mechanisms as those 

involved in schizophrenia, or had complicated a schizophrenic illness. This 
applies also to the chronic psychosis with delusions of jealousy. There is no 
value in differentiating carefully the clinical varieties of alcoholic psychoses 
since they overlap. 

Treatment. Prophylaxis is the main thing. The incidence of alcoholic 
psychoses in London is not a third of what it was before the War of 1914-1918 ; 
and this may be attributed almost entirely to social influences, among which 
the increased cost of alcoholic drinks must be reckoned. Individual prophy- 
laxis is scarcely to be considered, save as a by-product of psychiatric treat- 
ment, since a great proportion of unstable persons are potential drunkards, 
and in any case we cannot yet tell which alcoholics will become mentally 
ill through their drinking. Social prophylaxis is so immeasurably better in 
forestalling alcoholism and the psychoses and degradation that sometimes 
spring from alcoholism, that deliberate individual prevention is here negligible. 

When alcoholism is itself to be treated, independently of its ill-effects 
upon mental health, the problem is that of any drug addiction. Absolute 
removal of the drug is essential in the first place. This may be ensured for a 
time by getting the patient into a hospital or home where he cannot obtain 
the alcohol he desires, but the exceptional patient who after years of excess 
can nut aside alcohol while it is within his reach is as rare as the treatment 
that can bring him to this state ; and when such a change does occur, a 
great emotional upheaval, e.g. bereavement, religious con^ersion fear of 
death has usually led to it. For the most part, treatment of alcoholism 
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The grosser mental disorders' due to alcohol need hospital treatment. 
Delirium tremens should be treated as far as possible without hypnotics, 
which have little effect upon the excitement and sleeplessness unless employed 
in dangerous doses ; if any, paraldehyde or hyoscine should be Used. Circu- 
latory failure and accidental self-injury are mast to be guarded against. The 
continuous bath at body temperature is sometimes beneficial ; otherwise the 
patient should be in bed with, a minimum of necessary restraint, the company 
of an experienced nurse, and ensurance of adequate diet — mainly fiuidg and 
glucose and. large amounts of thiamin or the whole vitamin-B complex. No 
alcohol should be given. Occasionally lumbar puncture is helpful. 

Especial care must be taken against the early discharge from hospital of 
alcoholics with delusions of jealousy. If they have been certified, they may 
add a deep resentment on this Bcore to their other grounds of morbid hatred, 
and there is grave danger that they may , if they resume drinking, attack 
their wives murderously. 


2. MORPHINISM 

Only the effects of this belong among the organic disorders ; its causes, 
and the incapacity of the addict to escape from it, are due to social and 
intrinsic factors, not to any physical damage. Weak, unstable* unhappy 
people, e.g. many homosexuals, are most likely to become addicts ; it is rare 
to meet an addict who has not shown pronounced psychopathic traits before 
his addiction began ; and few of those who profess to have been seduced into 
the habit by more or less injudicious administration of morphine for some pain 
they had, are in that telling the whole truth. Yet it is a wise caution that 
withholds morphine from all chronic disease that is not hopelessly progressive, 
and hesitates to prescribe it at all for those whose personality or opportunities 
make the risk of addiction greater. 

Symptoms . — These are not at first noteworthy, unless the patient be seen 
during the next 2 or 3 hours after he has taken ms drug. The symptoms of 
withdrawal, sometimes severe, are more likely to occur in those whose toler- 
ance has been raised by the habit ; they consist of yawning, sneezing, over- 
flow of tears and saliva, fullness in the head, then restless movements, malaise, 
twitching in the face, tremors, palpitation, indigestion, vomiting, diarrhoea, 
strangury, sleeplessness, and circulatory upset which may go on to collapse. 

It is difficult to judge how far the drug itself is responsible for tfie de- 
moralisation that is met with in chronic morphine addicts ; probably as 
important in causing it are the psychopathic personality of the addict, and 
the underhand life he must lead. Laziness and lying are frequent, and the 
patient may resort to subterfuges, or even crimes, to get his drug. Dementia 
does not occur ; delirium is rare. The physical effects of chronic morphinism 
are dryness of the skin, hair, and nails, constipation and anorexia, partial 
impotence, and poor resistance to infection. 

Prognosis — This is poor as regards recovery from the addiction. The 
more normal the patient’s personality, the better the outlook. After apparent 
cure, however, relapse is frequent, and the outlook is then correspondingly 
worse unless the patient can be stopped from getting the drug. Many 
morphine addicts also take alcohol, cocaine and such other drugs as they can 
net. Suicide with morphine is not uncommon, for obvious reasons. Death 
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is sometimes the result of cutaneous infections, especially when the patient 
is grossly undernourished. 

Treatment. — This must be in an appropriate institution ; general 
hospitals seldom have the necessary facilities. Treatment at home is bound 
to be a failure. It should be impossible for the patient, however skilled in 
stratagems, to get hold of morphine. He should, if possible, contract to 
stay for at least 2 months. The withdrawal of the drug should be abrupt 
and total, except in very debilitated patients ; “ tapering-off ” prolongs 
the distressing period of withdrawal symptoms and gives opportunity for the 
patient to develop psychopathic reactions and dodges. If the patient’s 
condition demand a gradual withdrawal, this need seldom extend over more 
than a fortnight. When an abrupt end has been put to the taking of morphine, 
the rigours of the first 4 or 5 days (after which the worst i3 over) can be 
alleviated by sedatives in fairly large doses, copious fluids, warm baths, 
massage and fresh air ; gastric lavage and alkalies help, and for circulatory 
symptoms caffeine may be given, with small doses of morphine also in very 
severe cases. After this phase is past, sleeplessness may still be intractable : 
in giving sedatives or hypnotics for this, barbiturates and paraldehyde, with 
occasional doses of hyoscine, are the safest, but should be used sparingly, 
with frequent changes and, it need hardly be said, complete refusal to let the 
patient know what he is having. Psychological treatment is. of great im- 
portance, but there is no specific technique applicable to this addiction. 
To be successful, the psychological treatment requires the co-operation of the 
patient’s family as well as of the patient himself, and it will be wise for him to 
keep in touch with his physician for years. The great difficulty of getting the 
drug in this country, because of the vigilance of the Home Office, is an im- 
mensely favourable factor after active medical treatment has ceased. It 
is wise for the patients to eschew alcohol and, of course, all hypnotic 
drugs. 


3. OTHER INTOXICATIONS 

Cocaiiiism is very rare in England. The causes and symptoms are 
similar to those of other addictions, e.g. alcohol and morphine. Deliria, 
hallucinations, Korsakoff syndrome, or demoralisation can occur : in the 
former conditions microptic and cutaneous hallucinations, e.g. of bugs under 
the skin, are prominent. A paranoid schizophrenic state sometimes comes 
on, usually clearing up after the drug has been stopped. In treatment what 
was said of morphinism mostly applies here, though withdrawal symptoms 
are far less severe. 

Bromide intoxication is common, and often unrecognised. It is probably 
now in England the most frequent cause, after alcohol, of mental disorder 
due to a drug. All the organic syndromes can occur, usually as complica- 
tions of a pre-existing disorder for which the bromide has been prescribed. 
A delirium and a paranoid confusional state or lachrymose amnesic syndrome 
are the usual forms. In the more long-standing and severe forms cachexia, 
circulatory failure, and even death may occur. Acne and other physical 
signs of intoxication or idiosyncrasy may not be evident. Diagnosis rests on 
the history and the amount of bromide found in the blood, more than 50 
mgms. per 100 c.c. being indicative of a considerable intake or retention of 
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bromide. Treatment consists in complete withdrawal of the drug, promotion 
of its excretion by giving sodium chloride and fluids in large quantities, and 
general physical and psychiatric measures. 

Barbituric acid derivatives, such as barbitone (veronal) and phenobarbitone 
(luminal), can in rare cases lead to apparent euphoric dementia, likely to be 
mistaken for general paralysis because of the ataxia, tremor, articulatory 
disorder, and other neurological signs. Recovery is the rule when the drug 
is stopped. Picrotoxin may be needed for acute poisoning. For the addiction 
itself, essentially the same problems and methods of treatment are in question 
as with other drug addiction. This applies also to ether, chloral, and 
paraldehyde. 

Mercury and lead poisoning may lead to mental disorder (see pp. 403 
and 393); manganese to a Parkinsonian syndrome with compulsive symptoms 
(reminiscent of encephalitis lethargica) and a mild paranoid or euphoric 
dementia ; and benzene or carbon disulphide may cause delirium. 

Acute carbon monoxide poisoning in rare instances leaves behind severe 
mental disorder of the amnesic-aphasic kind, which may not become apparent 
until several weeks after the recovery of consciousness. More commonly, 
it results in a clinical picture almost indistinguishable from hysteria ; tins 
may take months to clear up, and is in no wise benefited by psychotherapy. 
Chronic poisoning by small quantities of carbon monoxide causes neuras- 
thenia. 


INFECTIONS AND EXHAUSTIVE DISORDERS 
1. INFECTIOUS TOXEMIAS 

Delirium and a Korsakoff syndrome are the more acute, and neurasthenia 
the milder, signs of mental disorder due to an infectious fever. In many 
of the cases, however, in which mental disorder is attributed to “ sepsis ” 
or other infection, either the mental changes are unconnected with the 
infectious process or there has not been an infectious process, as is often 
found when one inquires into an alleged attack of “ influenza ” and finds 
it was nothing of the kind. There are three possibilities : the mental changes 
are mainly due to the infection ; they are independent of the infection ; 
they are partly due to the infection and partly to other, usually constitu- 
tional, causes. The depression that occurs in and after many infections 
is usually of the third category mentioned ; delirium instances the first 
possibility ; and the second is often exemplified when some non-organic 
syndrome is put down to “ latent sepsis ” in the sphenoidal sinus or the tooth 
socket. It is not that infectious toxeemia is always innocent of doing this 
sort of psychiatric harm, but that it is far too often charged with the offence 
when it is blameless. 

Wherever a delirium or other mental disturbance of one infection differs 
from that of another, e.g. the delirium of typhoid from that of pneumonia, 
the difference lies only in the severity and duration of the physical effects 
of the intoxication and in the peculiarities of the affected person ; no mental 
symptoms specific to any one infection can be demonstrated. Among the 
individual peculiarities just mentioned must be included a constitutional 
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2. EXHAUSTION AND INANITION 

These, especially if conjoined with some shattering experience— an earth- 
quake, incessant bombardment, a bereavement— bring about severe mental 
disturbance, e.g. a twilight-state or a delirium. Haemorrhage and cachexia 
niay be responsible for light-headedness/’ as in advanced carcinoma, or 
after a severe operation. 


METABOLIC, ENDOCRINE, AND VISCERAL DISEASE 


1. METABOLIC DISORDERS 

Various metabolic disorders can similarly, i.e. non-specifically, affect 
mental health. Diabetes, for example, which is especially frequent in families 
with a predisposition to affective psychosis, may be accompanied by transient 
phases of depression, anxiety or excitement which correspond to changes 
in the blood-sugar level, or a ketosis may be ushered in by mild delirium. 
A diabetic pseudoparesis, with peripheral neuritis, may cause slight diffi- 
culty in diagnosis. In children, insufficient carbohydrates may be responsible 
for anxiety, naughtiness and other disturbances of behaviour. Anomalous 
psychic states may be produced in the rare condition of hyperinsnlinism, 
and be mistaken for hysteria or an anxiety state of the psychogenic sort. 
Gout may occur in people predisposed to affective disorder; often a de- 
pressive phase precedes an attack. Alkalosis and anoxaemia may each 
be the cause of mental disturbance of the organic type. In pernicious 
anwmia there may be symptoms, e.g. an acute confusional state, referable 
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lucinations of fixe. The nutritional factor in alcoholic psychoses, especially 
Wernicke’s encephalopathy, is prominent. 

In the metabolic disorders just mentioned the physical phenomena are 
relatively coarse and obvious. It is in some cases proven and in others 
highly probable that less obvious' metabolic disturbances are among the 
primary symptoms of “ functional ” mental illness, or are its pathological 
basis. The acid-base equilibrium and the electrolytes of the blood, the meta- 
bolism of carbohydrate, fat and protein, and the chemical regulation of the 
vegetative activities are all, in such forms of mental illness as schizophrenia 
and mania, subject to changes which have not as yet been used in the pathology 
or treatment of these conditions, because the findings are not sufficiently 
constant or specific ; it is also likely that our methods of investigation are not 
delicate enough. 

2. ENDOCRINE DISORDERS 

These play a more prominent r61e in the investigations than in the clinical 
practice of psychiatry. Many endocrine preparations have, it is true, been 
administered to schizophrenic, sexually perverted and melancholic patients, 
either empirically or in accordance with a premature and ill-devised theory, 
but the good results of all this are negligible. (Estrogen treatment of meno- 
pausal neuro-vegetative symptoms is a rational procedure. The blind use 
of the endocrine glands in the theory and practice of psychiatry has had 
its day. 

Exophthalmic goitre is more prone to occur in anxious, nervous people, 
especially after some sudden shock. The usual concomitants — restlessness, 
tension, irritability, difficulty of concentration, and liability to sudden 
changes of mood — may be complicated by a definite mania or depression 
and, if the disease be severe or advanced, delirium and confusion may super- 
vene. Though such organic syndromes mean as a rule a bad prognosis, they 
sometimes clear up dramatically after operation. The interaction of consti- 
tutional and psychogenic factors with the actual thyrogenic intoxication 
makes some treatment of the anxiety by psychological as well as other methods 
desirable in many cases of exophthalmic goitre, either aB a preliminary or 
supplement to partial thxoidectomy. 

In adult myxocdema the slowing of mental activity may sometimes be 
accompanied by a chronic paranoid psychosis, or there may be a phase of 
excitement with hallucinations ; the variety of syndromes that can occur is 
referable to pre-existing constitutional tendencies and to the varying severity 
and rapidity of development of the thyroid deficiency. An apparently 
“ functional ” syndrome may precede the overt myxoedema. 

Juvenile and congenital myxoedema is described elsewhere (see p. 524). 

Tetany may be signalled by epileptiform seizures, or there may be a 
proneness to psychogenic fits ; thus the patient may spontaneously over- 
breathe until a convulsion is induced. Hysterics sometimes use hyper- 
ventilation in this way. In severe tetany a resistive lethargy or an excited 
incoherent confusion may occur. 

Pituitary diseases are more often accompanied by mental symptoms that 
are a comprehensible reaction to the physical symptoms than by organic 
syndromes ; the latter when they occur may be due to increased intracranial 
tension. In acromegaly, depression, reserve, touchiness, and irritability are 
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Addison's disease is accompanied by a neurasthenia of which fora time the 
physical baas may he quite overlooked (as may also occur in myasthenia 
gravis) ; in the later stages delirium has been known to occur. 

Sexual epochs may in women he associated with mental" disorder of the 
organic type, e.g. some psychoses of pregnancy and the puerperium. During 
pregnancy plain psychosis is rare, but hysterical symptoms, depression and 
anxiety are fairly common, especially if the mother is reluctant to have another 
baby ; a gross psychosis may, however, break out during the latter months of 
pregnancy. The organic mental syndromes may develop along with poly- 
neuritis, eclampsia, or chorea gravidarum. Termination of the pregnancy is 
called for on account of the mental condition when there are symptoms of 
organic psychosis which are likely to get worse, a history of suicidal attempts 
or infanticide in connection with previous pregnancies and a depression again 
in this one, or if on other grounds there is a clear risk of suicide or other 
untoward result of the mental illness, should pregnancy continue. The 
decision is often a very difficult one, requiring an expert knowledge of 
psychiatry for the careful appraisal of Etiology and prognosis essential in 
every case. The question must turn mainly on the therapeutic value of 
terminating the pregnancy, so far as the mother’s mental state is concerned, 
as well as upon the stage of pregnancy reached. 

In the puerperium “-functional ” psychoses often develop in predisposed 
women ; if there be septicaemia as well, a confusional state or a delinuxn, 
followed by a period of neurasthenia, may occur. In many cases the delirious 

puerperal psychosis clears up in a week -or two ; the more endogenous varieties 
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8. VISCERAL DISEASE 

This may be directly responsible for mental disorder of the organic 
type. Thus cardiac disorders predispose to an anxiety, which at night may 
take the form of mild delirium, with restlessness, terror, disorientation, and 
auditory and sometimes visual hallucinations. With improvement in the 
circulation, the mental symptoms disappear, or remain only as a moody 
unrest. Reference has already been made to arterial hypertension (see 
p. 1862). The connection between alimentary disorders and neurasthenic 
states is well attested, and is striking in children. Jaundice may be accom- 
panied by severe depression, but seldom leads to delirium, save in the case 
of acute yellow atrophy. Urcemia may disturb consciousness greatly, in 
the form of any of the organic syndromes, from a twilight-state to a euphoric 
dementia ; a Korsakoff condition can occur, but is infrequent. 


AFFECTIVE DISORDER 

This' ifi“ of three types : 

1. Manic excitement and hypomania. 

2. Melancholia and mild or neurasthenic depression. 

3. Agitated depression and anxiety state. 

There is in each case a major and a minor form. Each is related to a 
more or less characteristic personality, and for each the cause of occurrence 
may be chiefly environmental or chiefly hereditary. Combinations are 
frequent (mixed forms), or there may be successive appearance of the different 
types, often with an interval between the attacks. A benign outcome or 
periodic course is the rule for the major forms, but not for the minor, which 
often tend to become chronic. This is partly because the environment can 
have more influence, whether for good or bad, on the course of the minor than 
of the major, more explosive and sweeping, forms. It would be a very 
convenient thing if endogenous cases could be sharply differentiated from 
psychogenic ones, as in the Kraepelinian scheme, but it cannot be done. 

Aetiology. — Intrinsic. — Heredity is the most constant single cause. 
Research has been mainly into the major manic-depressive cases. The 
genetic factor is weakly dominant. It may be that more than one gene is 
concerned, but this is hard to tell, because the predisposition to an affective 
disorder may be latent in persons who have not been subjected to the stresses 
that would make it manifest, and consequently the usual Mendelian figures 
are not obtained. The present state of knowledge is illustrated by studies 
on manic-depressive twins, among whom 69 per cent, of those monozygotic 
(i.e. with identical heredity) were alike affected with the disorder, while the 
corresponding figure was only 16 per cent, for the dizygotic pairs (i.e. with 
dissimilar heredity). In the 31 per cent, of monozygotic twin pairs who were 
not alike in respect of mental illness, the difference must have lain in the 
environment, thus showing the relative importance of external factors in 
causing the inherited tendency to become manifest. Although not manifest 
as illness, the inherited tendency may express itself in bodily and mental 
constitution. 



AFFECTIVE DISORDER 1881 

The bodily habit that is found in a majority (not the overwhelming 
majority) of those with affective psychoses is called pyknic or enrymorph. It 
is best seen in men after the age of 30. It is characterised by large visceral 
cavities (head, thorax, belly), a tendency to fat on the trunk, slender shoulder 
girdle and extremities, stocky build, a broad face on a short massive neck, 
thick receding hair and, later, baldness, venules on the cheeks, and a disposi- 
tion to arthritis, gout, diabetes and especially arterio-sclerosis. As this John 
Bull build is so common in mentally healthy people, it cannot be regarded 
as a precursor of mental illness, but only as an indication that some of the 
constitutional and genetic causes, or biological requirements, for affective 
psychoses are present. 

The same is true of the mental constitution or personality. Here there 
are several groups, shading off on the one side, by way of cyclothymia and 
other intermediate forms of mild disorder, into definite affective psychosis, 
and on the other into normal and stable personality. There are those with 
a pervading gloominess, pessimism and feeling of insufficiency that spoils 
their lives ; others who are for ever anxious, keyed-up, wondering whether 
something has gone wrong or will go wrong, and whether it is their fault — 
careworn worrying creatures ; while a third group is made up of the lively, 
enterprising, confident, sociable people, whose euphoria is patent. Irrita- 
bility may be found in any of these groups, especially the second and the 
last. Contrasted or different features are often found mixed in the same 
patient. The most striking characteristic of the personality of manic- 
depressive patients is their ready responsiveness and lability of mood ; 
they fluctuate with their surroundings, and in many instances pass 
suddenly and with small occasion from one mood into another far removed 
from it. 

The signs of affective illness may appear in childhood, though major 
outbreaks of mama, depression or agitation are rare before puberty. When 
these occur, the phases are usually brief and the environmental influences 
strong. Milder forms are often regarded as normal, since night-terrors and 
other fears, mischievous gaiety and sulky gloom are all familiar enough in 
children ; it is the degree, occasion and persistence of the affect which must 
decide whether it is morbid. 

The psychological crises of puberty are only occasionally affective — 
chiefly self-reproachful depression or agitation' — but during adolescence 
the illness becomes more frequent ; it seldom, however, calls for mental 
hospital care. Each menstrual period may be accompanied by depression 
or restlessness, usually coming on about two days before the period. In the 
third decade of life the number of cases steadily rises, and there is another 
peak in frequency between the ages of 45 and 55. The latter, “ involu- 
tional,” cases show the influence of age strikingly, so much so that they are 
often considered as separate disorders. 

There is little to choose between the curves of age incidence for morbid 
depression and morbid anxiety of whatever degree ; for mania the frequency 
is highest before the age of 30, as also for affective illnesses with a strong 
confusional flavour. Pregnancy is frequently accompanied by depression 
and agitation ; psychological factors are mainly responsible. After child- 
birth, though there be no septicaemia, affective illness can occur, running a 
typical and often lengthy course. 
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The female climacteric is a time when, anxiety usually mounts, and 
is accepted as an ineluctable effect of “ the change.” It may become definite 
illness, persisting even for two or three years. It is doubtful whether there 
is a specific connection between the endocrine causes of the menopause and 
so-called climacteric insanity ; the melancholia then coming on is like the 
melancholia of five or ten years later, or the melancholia of middle aged and 
elderly men in whom the endocrine changes are not the same. The influence 
of sex as a whole is obscure. Women have this illness more than men, though 
the manic form is relatively more frequent in men. The reactivity is often 
greater and the syndrome less clear-cut in women. 

There are geographical differences, sometimes thought to be racial, in 
the incidence, but the little that is known points to environmental rather 
than intrinsic causes for this. It has been suggested that affective psychoses 
are commonly linked up with high intellectual gifts ; another says they have 
affinity with mental defect. The former statement has better support than 
the latter, but both probably are fallacies depending on the material selected 
for study. 

Extrinsic. — Physical . — Chronic toxsemia and acute infections, especi- 
ally influenza and pneumonia, can be responsible for the illness. Various 
drugs help to heighten the anxiety to a morbid degree, e.g. alcohol in certain 
circumstances, insulin, or hyoscine. Cerebral trauma may provoke an attack. 
The list of physical factors could be much added to, but it must be borne 
in mind that wherever a distinctive, rather than incidental, physical cause 
can be found, the condition passes over into the category of organic 
psychoses. The most difficult cases in practice are those in which there is 
a question of cerebral arterio-sclerosis or exophthalmic goitre ; the affective 
disorders indisputably due to these two diseases may be quite indistinguish- 
able from others for which there is no such organic basis. The problem here 
is clinical rather than fundamental ; since vascular, cerebral, endocrine and 
autonomic functions are particularly concerned in the mechanism of emotional 
change, certain disturbances of the physical apparatus will necessarily be 
accompanied by many of the psychological -phenomena of these emotional 
changes. The depression of paralysis agitans and the anxiety of coronary 
disease are of the same order. The notion that coitus interruptus and other 
sexual practices produce anxiety is unfounded, but they may contribute to it 
by psychological means. 

Psychical . — A recent misfortune may be the cause : of such, there is a 
great variety, ranging from commonplace to tragic. Any calamity to which 
human beings are liable may provoke an affective breakdown. Sometimes 
it is induced by the insanity of a close relative. However trivial it seems to 
outsiders, the event that has precipitated an affective attack has been felt 
as a catastrophe by the patient ; there are no records of great and sudden 
happiness causing an affective psychosis. The nearest approach to a specific 
connection between the precipitating happening and the type of affective 
illness is seen in the anxiety disorders which follow a terrifying experience 
such as exposure to shell fire and bombardment from the air ; morbid depres- 
sion following bereavement, financial setbacks or degradation is an under- 
standable response, it is true, but to ascribe the type of response directly 
to the nature of the experience is specious, since on another occasion it may be 
with hilarious mania that the calamity is met. 
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changes are characteristic only of 
emotional disturbance, not of morbid emotional disturbance : and therefore 
they are not of diagnostic value, They consist in lability of blood-pressure 
and pulse-rate, abnormal motility of plain muscle, especially in the alunenfe^ 
tract, carbohydrate distur bances, variations in either direction of the rates of 
salivary and other secretions, and decreased psychogalvanic activity. The 
changes are variable from patient to patient and are not always discoverable. 
More significant are changes in basal metabolism, weight, sleep and men- 
struation ; loss of weight is the rule during the illness. Irregularity of menses 
and then amenorrhoea often occur. Hypercholesterinaenria, rise in the blood 
iodine content, changes in the K/Ca ratio, and diminished cellular respiration 
have been alleged, not as yet conclusively. 

The psychological changes, in spite of great external differences, have the 
following in common : the morbid phenomena are in accordance with the 
prevailing mood, though not wholly derivable from it; thought is less pur- 
posively directed to impersonal ends than it would normally be, but more 
purposively to personal ones ; there is a small number of topics of pre- 
occupation in each patient, but his ways of arranging and embellishing them 
can be many ; the whole body (or parts of it) often receives much of the 
patient's attention, because of more or, it may be, less feeling in it (hypo- 
chondria, depersonalisation) ; misconstructions abound, with consequent 
ideas of self-reference and persecution as well as misidentification ; and 
there is a feeling of inner tension, unrest and excitement, however apathetic 
or care-free the patient's demeanour. 

The seemingly greater quickness and capacity of manic patients has not 
been confirmed by psychomotor, intellectual and association tests , hypo- 
manic patients sometimes, however, do better than in their normal state. 
This can be compared to the effects of increasing doses of alcohol. Patients 
with affective disorder are more irritable and excitable than is normal. 
Time appreciation may be grossly disturbed: personal tame seems to pass 
very differently from clock time ; time may seem to stand still , no future 
is inceivable. Perplexity may be conspicuous, and explanations of tins 
in terms of’ Gestalt psychology, conditioned reflexes, and toxamua hav 

been proffered. ^ bringing about this illness cannot be es- 
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Symptoms. — Symptoms op Excitement (Mania). — There is excitability 
of mood and movement. The mood is mostly one of jollity, rather infectious, 
but likely to become boring or overbearing ; occasionally it turns to anger and 
resentment. It is labile ; tears -will flow readily on some trivial occasion, to 
pass into laughter in a twinkling. 

Thinking is apparently rapid. There is flight of ideas, with successive 
words and phrases loosely connected only by similarities of sound or chance 
associations. Consequently, the patient wanders from the point ; whether 
he can come back to it depends on the severity of his condition. Jokes, 
self-praise, flighty comment on his surroundings, and facile optimism make 
up the tenor of his exuberant conversation. Nevertheless, the number of 
topics he touches on in the course of the day iB often more limited than if he 
were in normal health : he reverts to a few matters over and over. He may 
criticise himself, with cynical bitterness or humour, as he criticises others ; . 
he may talk a lot about bodily disturbances, e.g. his varicose veins or his sore 
throat. His mood and expression are consonant with what he Bays. He is 
distractable, herein seeming at the mercy of his sensations and of every 
small detail, whether it be inside himself or, as is more common, connected 
with things about him. Judgment is impaired. 

Delusions are less common than distortions and misstatements. People 
are wilfully called out of their names, events misrepresented, bodily Bensa- 
tionB exaggerated, and accusations of ill-treatment or persecution irresponsibly 
preferred and sometimes long persisted in. The more confused and excited 
the patient, the more likely to be deluded and even hallucinated. Most of the 
seeming hallucinations ar efagons de parler or illusions ; sometimes the patient 
is, as it were, pretending or acting the part of a hallucinated person. 

Activity is exaggerated, and in severe cases incessant. Its object may 
change from moment to moment, but sometimes the main end is kept per- 
tinaciously in view. The patient, if tactlessly thwarted, gets angry, sulky 
or violent. He feels very strong, and seems untiring. He has many schemes, 
of an optimistic cast, and, in the course of putting them into action, may be 
extravagant, inconsiderate or interfering. Sexual excesses or drunkenness 
may occur and bring much harm, especially when the patient is a young 
woman. Troubles with the police arise through silly pranks or self-confident 
exploits. 

Sleep is brief but deep. In the early and mild stages the patient looks 
exceptionally well, but after weeks or months of over-activity and little sleep 
he looks exhausted, with sordes on his lips, hoarse voice, drawn skin and 
perhaps less total activity but many unfinished little movements. Food is 
welcomed in the mild Btages ; when the activity is great, the patient doeB not 
give himself time to eat, but plays with his food or is continually diverted to 
something else. Sexual desire is at first heightened but potency less. 

The symptoms vary widely in degree. Mild hypomania may be an 
enviable time of well-directed expansive energy, unencumbered by some 
habitual restraints ; gross mania may be a delirious, hallucinatory condition, 
with incoherent talk and little free activity. 

Symptoms of Depression. — In the early stages or milder forms, the 
patient finds concentration and recollection difficult, he has less interest and 
pleasure in life, he feelB that this world is unreal and himBelf changed, he 
dreads effort ot responsibility. 



affective disorder 


ram 


presenTisT^ 

Anxiety is mixed riS it ofanh Z- futur * 13 foreseea « hopeless 

~~m in the extreme forms TheTJen^T ^ Y ee ^ * *■ 
affect. . patients expression usually conforms to 

■ nm ’! 3 “ m - 0r8 This - retatofa, « to ftto&g &„*, jWf 

nnoitralYv - i° . . - „ 


~ J — u Vl y aiiUUi huougac. xne makmg of decisions is do<W o™ 
vernation may become meagre, even monosyllabic, though some patients are 

^f- 68 ' Tb * C0DteBt of their bought Fs sombre- 
the pwduct of ruthlessly unfair examination of their frailties and misfortunes. 
Some cnticise themselves remorsefully or with cynical detachment: some 
bewail their losses; others abandon themselves to resigned and world- 
shunning despair. There are many varieties of misery, and melancholia 
imows them all as many varieties as can be made from the experiences, 
character and imagination of a human being. Consequently they reflect 
the moral, economic or hygienic standards of what is good and bad that are 
imposed on us by modem society and our particular education. 

Delusions occur in proportion to the depth of affect ; they are the extreme 
form of the doubtB or preoccupations just mentioned. Patients often fluctuate 
between uncertainty and conviction about their troubles even during the 
same day or the same conversation. Insight may be good and judgment 
sound, when the affect is not overwhelming. The delusions are the product of 
the depression, which is primary ; they are not its occasion, though often 
adduced as that. Most of them concern the future as well as the past ; 
anxiety is prominent. Wickedness to be visited with damnation ; secular 
crime to be punished in this world ; loss of property that will mean starva- 
tion and beggary for one’s family ; mortal or corrupting diseases— these are 
the common substance of delusions and are often commingled. For example, 
some patients blame themselves for having caught venereal disease which 
will expose them to the loss of their job and of their hope of salvation, exclude 
them from decent society, and do loathsome damage to their bodies ; no 
evidence, no argument shakes the erroneous belief. The delusions may be 
grandiose in that the patient affirms himself the chief of sinners, no one has 
Ser been as wretched or wicked as he, he a.one has done the unpardonable 
sin ; or they may be of a minimising sort-nobody cares about him, he > u >of 
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perceptual terms. People are making derisive remarks, Ms body gives off 
foul smells, food has a different and disagreeable taste — it iB often the mode 
of expression rather than of subjective experience that decides whether these 
are hallucinations or delusions. TMs is notably the case with bodily pre- 
occupations, when, for example, patients report their food to be stagnating 
in their belly, their skin dull or fetid, their eyes impaired, their head empty. 
Much of tMs depends on depersonalisation, in wMch the body as a whole feels 
bereft of life and feeling, and emotional deprivation or emptiness is trans- 
lated into bodily experience. In mild forms of depression there is no question 
of delusion or hallucination, and often no recognisable content to the gloom ; 
the patient cannot say why he is sad. In the more chronic forms a settled 
and partly justified conviction about ill-health, present troubles, and the 
dark future prevails ; the ideas may be obsessional and partly divorced from 
the prevailing affect. 

Activity is limited, thus contributing to the “ retardation.” The more 
severe the depression the less does the patient do, unless the concomitant 
anxiety makes him restless. It is possible, however, for a patient to be 
depressed without “ retardation.” In typical cases facial expression is rather 
fixed and movements delayed, as. though done against resistance ; more or 
less complex activities, dressing, say, or writing a letter, take unduly long. 
The most extreme form is stupor or lack of all spontaneous activity ; it is 
seldom absolute. Patients rarely become wholly indifferent to cleanliness in 
defsecation and micturition. 

Suicide is the greatest danger in depression. Whereas manic patients 
thoughtlessly do themselves harm or get into a fight but do not try to get 
hurt, depressive patients are often bent upon doing away with themselves. 
The risk is not proportionate to the degree of depression ; many very retarded 
and melancholy patients make no attempt, while in depersonalised mild cases 
a fatal outcome is not uncommonly brought about thus. There is consequently 
much risk during the phase of improvement — often more risk then than during 
the preceding severe “ retardation.” Deliberate self-mutilation is rare. 

Sleep is bad — hard to come by, light and unrefreshing. The appetite is 
bad too : food may be constantly refused for tMs reason. Commonly also 
the patient eats too little because of feelings of fullness and other discomfort 
in the abdomen, or because of delusions about Ms bowels or Ms food. Mild 
constipation is common, but is often given much exaggerated importance by 
the patient. The weight diminishes, cMefly, but not by any means wholly, 
because of insufficient intake of food. Daily fluctuation in the general con- 
dition, with improvement towards evernng is common. The skin may be dry 
and sallow, and in some severe cases pigmented, as it is in pellagra. Menstrua- 
tion may lessen or cease ; sexual desire is much less. There may be autonomic 
disturbance, generalised or limited to a single system. 

Here, too, there are wide variations, between the mild “ neurasthenic ” 
and the grossly deluded melancholic who craves death. There is every 
gradation between the two extremes, and a single case may during its course 
exhibit them all. 

Symptoms of Anxiety. — The mood ranges from uneasiness to panic- 
stricken terror. It may be an abiding or a recurrent state. Though cMefly 
turned to the future, as fear muBt always be, it rests on past experience, often 
painful and largely repressed, and it reverts to the past to account for the 
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of thought for long without a 'limited number of TreocTunatio^ JS 
themselves in. How far this interferes with daily life or settasks depends 
on the amount of anxiety, as does also the impairment of judgment and 
f t 6 COntenfc of tJl0u gbfc is as manifold as in depression! eraj noma l 
matter of human concern enters into it. Fears centring strictly on a few 
special topics, e.g. the fear of being run over in the street, may be to the fore : 
tne rear of insanity is particularly common. 

Delusions are frequent in the grosser forms, which are most BtrifaVIy 
though not exclusively seen in patients of late middle life. They may say 
that their bowels are stopped up and their bodies about to rot ; their enemies 
are waiting to tear them to pieces *, their families will be tortured : their 
names abhorred for ever. Hell, they are certain, awaits their souls though 
their bodies cannot die ; time stands still and no redemption is possible. 
There are many delusions less extreme than these mainly hypochondriacal 
and nihilistic ones? e.g. beliefs that employment will be unobtainable, or 
that the patient will be victimised for having had such an illness. Hallucina- 
tions can occur : at the height of fear every sound and .sight and smell may be 
misinterpreted as meaning some pain to come ; but most of this is illusional 
colouring of actual percepts. Depersonalisation is common with all degrees of 
anxiety. . , 

Activity is much disturbed. There may be sadden attacks of panic m 
which the patient rushes blindly out into the open, or aimless wandering, 
ceaseless agitation, with movements especially at the small joints wringing 
of the hands, nabbing the face, picking at sores, pulling out hair, starting 
many tasks and finishing none is as characteristic of anxiety as of mania. 
Anxious people are distractabie : their eyes Mow a trivial moyement-a fiy 
walking on the window-pane-^though they only comment on it ^hensoroc 
interpretation that chimes with their mood can be fitted ; their cars are 
sharp for hinte of alarm. During an attack of anxiety with strong somatic 
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There is no need, except for administrative purposes, to try to diagnose 
affective psychosis from psychogenic depression, cyclothymia, anxiety 
neurosis, neurasthenia, or involutional melancholia ; these are only sub- 
divisions of it, in which the age of onset, reactivity, severity, or chronicity 
of the condition is being stressed. Periodic recurrence is sometimes made 
the hallmark of affective psychosis ; this historically interesting point, of 
view is hard to apply, because so many patients have only one definite attack 
in their lifetime, and because periodicity can be striking in other conditions, 
such as obsessional disorder and schizophrenia. 

Prom obsessional disorder the diagnosis may be difficult when there is 
localised anxiety or depression with sharp content and good insight ; so 
closely alike are the conditions, that some authorities would include obses- 
sional disorder also in the manic-depressive group, thus disposing of the 
diagnostic problem. It is best, however, to keep them distinct, and. to dis- 
cover in a particular case whether the characteristic subjective rejection of 
the obsession occurred at its first appearance ; often the anxious or depressive 
patient at the beginning has accepted the thought which accords with his 
affect, though later he struggles against it and may disclaim it. Genuine 
obsessions, however, are common in affective psychoses. 

Course and Prognosis. — The varieties of outcome and sequence are 
many. They depend on the balance between particular intrinsic and extrinsic 
causal factors in each case, and on the extrinsic factors which are brought to 
bear on it in the form of treatment. The more typical the illness, the surer 
the recovery in favourable circumstances. 

A history of definite affective psychosis in a parent or grandparent points 
to recovery from the attack, but it is unsafe to infer the course of the illness 
from hereditary data alone. A well-adapted personality and a pyknic build, 
a history of similar illness followed by complete recovery, a fairly sharp and 
fairly recent onset, and precipitation by external troubles which will not be 
likely to continue are all of them points to the good. Advancing years make 
the prognosis poorer, but a first attack of melancholia in late middle life, 
if there be no vascular disease, eventually clears up in two-thirds of the cases ; 
convulsant treatment has further improved the prognosis for this group. 
Bodily changes are often the best indication of coming recovery. Improved 
appetite and regularity of the bowels, cessation of anxiety symptoms, clearing 
of the complexion, increase of weight and return of menstruation may be 
noted, even before any increase of activity and long before any admission of 
feeling better can be got from the patient. 

A first attack of excitement or anxiety will seldom be the only one ; of 
depression it may. Periodic depression and anxiety is less likely to cease 
in middle life than periodic excitement. The occurrence of hallucinations or 
delusions is in itself of little consequence prognostically. A transition from 
anxiety to depression or mania, and from mania to depression, or vice versa, 
is commonly gradual. Only in predominantly reactive attacks can one 
surmise how long the illness will last, or when another attack is to be feared. 
After recovery complete insight into what happened during the illness may 
not be attained, especially by resentful manic patients, melancholics who 
are sensitive and suspicious, and agitated patients who feared personal harm. 

Generalised somatic disturbances, e.g. loss of weight, especially if acute 
and brief, are of good prognostic import, other things being equal. The 
60 



1890 


PSYCHOLOGICAL MEDICINE 


more the somatic preoccupations or symptoms are diffused over a period of 
time and localised to one system, the poorer the prognosis ; this, however, 
does not apply so much to children as to adults. Hypochondria and de- 
personalisation suggest a long illness, as do nihilistic delusions (e.g. denying 
that one’s bowels are opened at all), and, to a far less extent, admixture of 
hysterical or schizophrenic features. The more the psychogenic causes have 
been obviously operative for a long period, the greater the tendency to 
chronicity. In the more chronic forms or after a series of attacks, there may 
be impaired initiative and judgment, irresoluteness, dullness, and social 
deterioration — none of them conspicuous. Puerperal and pregnancy psychoses 
have a good outlook. The milder forms of anxiety and depression, if not 
already chronic, respond well to treatment, especially to psychotherapy. 

Death may occur from suicide, insufficient food, and intercurrent disease, 
especially pneumonia. 

Treatment. — Prophylactic. — Genetic prophylaxis is occasionally 
possible, as when two persons with definite affective disorders marry each 
other and are advised not to have any children. Rules of thumb do not 
apply in this matter ; it is wrong to tell a patient he should marry or not 
marry, procreate or not, unless one has been able to weigh the dubieties of 
our genetic knowledge, the pedigree of the patient and all his transmissible 
qualities with an informed and cautious judgment. 

Individual prophylaxis is not usually practicable until after symptoms 
have appeared which bring the patient to the doctor ; social prophylaxis and 
child guidance may, however, have value in staving off or mitigating affective 
illness, especially in those who are temperamentally very responsive to adverse 
circumstances, e.g. in their domestic life, their upbringing or their employ- 
ment. No satisfactory evidence is forthcoming that such measures can fore- 
stall the grosser affective disturbances, necessitating mental hospital care, 
which occur in highly predisposed persons. In so far as one finds that environ- 
mental factors (e.g. heavy responsibility, unemployment, or sexual frustra- 
tions) have been important in provoking an attack, advice on these matters 
may be helpful ; it may be practicable by psychological and social treatment 
during the healthy interval to do much good in this way. But some cases, 
in which intrinsic factors seem all powerful, are proof against such measures, 
and in any case it is not easy to persuade the patient when he is well again 
to put himself for a long time in the doctor’s hands. 

Treatment of the Actual Illness. — It is convenient to consider 
separately the acute major forms, and the minor more chronic cases. 

For the former, the treatment other than by convulsions is directed to 
safeguarding life, relieving distress, and providing the best conditions for the 
emotional disturbance to subside ; the situation is like that in tuberculosis 
or typhoid fever. Exhortations to “ pull yourself together ” are as out of 
place as advice to take a voyage or an argument about the delusions. If the 
attack is sufficiently severe to unfit the patient for ordinary duties, treatment 
at home is probably inadvisable. Although in such attacks all argument is 
futile and active psychotherapy harmful, yet the loss of relation between 
current experience and emotion is never absolute ; there is virtue in separating 
the patient from real trouble and distressing associations, reassuring him, 
giving him firm, kind management. The essential combination of these, and 
especially the last, is rarely obtainable at home. The patients, however 
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from a series of patients the majority of whom had reached later middle life 
and might therefore have been properly classified as involutional. It is, 
moreover, difficult to evaluate recovery rates for this purpose in a condition 
m ’N'hich recovery is often obtained by other therapeutic methods, such as 
would probably have been employed along with the convulsant treatment. 
Whereas in the depressive conditions of late middle life there can be little 
doubt about the general superiority of convulsant treatment to any other 
available method, in the affective disorders of earlier life it is only by the 
effect on the duration of the attack, and the subsequent frequency and 
severity of attaoks, that the efficacy of convulsions can be judged; the 
restricted information available does not give any conclusive general answer, 
though it is evident that, on the one hand, some young patients have their 
attacks of depression promptly out short by this method of treatment, 
whereas previous attacks not treated thus had lasted for many months, and 
on the other hand some of them soon relapse. For manic patients it is oh the 
whole disappointing. 

Convulsant treatment by the electrical method is preferable to chemically 
induced convulsions, because the fit is shorter and less violent, and is not a 
distressing experience from any repetition of which the patient shrinks with 
horror, as often happened after a oardiazol fit. In this connection, it is 
important that the psychiatrist should not use subconvulsant doseB if he can 
help it The number of fits required varies from patient to patient but 
it is unwise ever to give a total of more than twenty fits Patients with 
circulatory or pulmonary disease should only be allowed to have convulsions 
SfSSb'im Uin Mir * orita • to ,%> <*«■» * 
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more complicated than turning on the wireless — the tiro can do great harm 
with it by selecting patients who are unsuitable on either mental or physical 
grounds, by giving too many or too few fits, and by neglecting methods of 
preventing fracture and other complications. Patients with severe agitated 
depression sometimes are much improved by frontal leucotomy ; in a series 
of 77 such persons operated on, 52 are reported as showing relief of symptoms 
and good social adjustment 6 months or more after the operation. 

Prolonged baths — for 8 or 10 hours daily at a constant temperature of 
96° to 98° F. — have much value in allaying restlessness, whether of the 
manic or the anxious kind, especially the former. They have the further 
merit of diminishing angry contact with other people, permitting fairly 
free movement and lessening dirtiness, besides promoting sleep. 

Drugs are indispensable. The fear of habit formation should not prevent 
hypnotics being given when there is persistent insomnia. Barbiturates, 
phenobarbitone or paraldehyde often suffice : it is well to ring the changes, 
to prescribe the barbiturate in divided doses, and in each case to diminish the 
dose without the patient’s knowledge. For severe anxiety bromides, opium 
{e.g. as papaveretum) and hyoscine may be helpful ; the risks of the two latter 
are obvious. As to bromides, the risk is intoxication, which makes the patient 
worse ; estimates of the bromide content in the blood and clinical scrutiny 
should prevent this. Continuous narcosis is valuable, but must be used with 
caution because of the risks. Food must be given in adequate quantity 
and kind. The induction of mild hypoglycsemia by insulin each morning 
may be helpful. Artificial feeding, preferably by nasal tube, may be necessary 
because otherwise the patient would die of starvation. The presence of acetone 
in the urine and a fa lling weight curve are strong indications that nutrition 
must be attended to promptly. A good nurse may sometimes, by unusual 
patience and sense, get over an obstinate refusal to take enough food and 
drink, but often nothing prevails against it. Apart from hydrotherapy, rest 
in bed, fresh air, attention to the bowels, and other measures of general 
hygiene are desirable. 

Suicide is of the first importance. Prevention of it can be better ensured 
by close knowledge of the patient and his day-to-day condition than by 
mechanical precautions, but if he is bent upon it, these may be unavoidable. 
It is possible to make them unobtrusive without nullifying them. Certain 
it is that excessive use of bolts and bars can defeat its own ends, and excessive 
supervision aggravate a patient’s misery, his fears, or his resentment. Two 
good rules are : (1) to discredit the maxim that those who talk of suicide 
never commit it, and (2) to remember that most Buicides are surprises. 
Convalescence from melancholia is a risky time. 

Occupational therapy is good, as soon as the patient can be got to co- 
operate ; but it is not rational treatment to pester a melancholic, to encourage 
the fretful restlessness of the agitated, or to give the manic patient more 
things to muddle himself with and destroy. Still, it is often surprising 
to find how soon, under tactful guidance, these patients will enter into ordered 
activity of a more or less simple sort, and how helpful it can be to them. 
During the Btage of improvement the same is true of recreations and social 
activities. Patients should not leave hospital till recovery is assured, unless 
it is obvious that the hospital surroundings and the absence from home 
and work are an actual cause of their persistent anxiety or dejection. 
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To revert to the milder formB, which tend more to become chronic. Here 
manipulation of the conditions in which the patient lives at home and at 
work may be conjoined with psychological treatment, both depending on 
an appraisal of the causes of his illness. There is nothing distinctive (though 
much that takes account of the individual patient’s needs) in the psychotherapy 
and social treatment called for (see pp. 1847—1850) ; danger signals must be re- 
cognised as they occur. Zeal must give way to the real needs and resources of 
the patient, which are often not appropriate to a drastic or very lengthy 
treatment. Simple measures of inquiry, explanation and reassurance, together 
with small environmental changes, may have much effect. A fixed regime 
imposed in detail by the doctor is helpful ; this becomes mote and more 
necessary as the affect dwindles in long-standing cases. Hypomania does 
not usually respond to causal treatment of any kind ; it seems to run a 
largely autonomous course. Anxiety may yield very satisfactorily to patient 
psychotherapy and environmental adjustment. 


SCHIZOPHRENIA 

Definition. — The forms of illness under this name are so diverse that 
many efforts have been made to distribute them, so far in vain. What is 
common to them all is a detachment from the world without, and a breaking 
up of normal psychological connections within. The personality is not 
integrated as in normal people ; thinking, emotion, and conduct are discrepant 
and morbid, yet there is no impairment of formal intelligence such as is 
found, for example, in organic dementia. The obsolescent name “ dementia 
praecox ” is not a synonym for schizophrenia, but a reminder of its recent 
history. At the end of the last century a large number of patients in mental 
hospitals were found to have begun their illness before they were 30, and 
to have passed ultimately into a deteriorated state that looked like dementia ; 
their illness was closely studied, delimited, and called “ dementia prcecox.” 
When the same clini cal picture, however, came to be found in cases that 
had not such an outcome or onset, the latter criteria were waived in favour 
of a descriptive analysis of the actual symptoms, and along with this larger 
conception came the new word “ schizophrenia,” which betokened a more 
psychological approach, and a more elastic and generous notion of what 
might be included. Theories of causation, psychopathology, and clinical 
boundaries are implicit in any view of what schizophrenia really is , 
consequently, it is still possible for two experts to disagree about what 
should properly be included under this name, yet over the diagnosis and prog- 
nosis of any particular patient they will attain a measure of agreement and 
certainty surprising to those who know the condition only from reading or 

limited experience. . „ 

Etiology.— I ntrinsic. — The intrinsic factors are very important. 
Studies of the incidence in twins and in the members of a family demonstrate 
a hereditary factor in a majority of cases. If one of a monozygotic pair ot 
twins be schizophrenic, the other is also in 82 per cent, of cases, whereas the 
corresponding percentage among dizygotic twins is only 12-5. Ihe nature 
of the mode of transmission is still in doubt ; a theory of simple dominance, 
with a wide variation in the probability of themhented characteristic becom- 
ing manifest, seems at present the most suitable. It has been suggested 
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that people of definitely schizoid personality are heterozygotes for the genes 
concerned, actual schizophrenia requiring that the genes be present in homo- 
zygotic form ; this is as yet conjectural, though some investigators find about 
as many schizoid psychopaths as schizophrenics among the brothers and 
sisters of schizophrenic patients. 

The constitutional features that betoken an innate predisposition to this 
illness are more of the psychological than the physical kind. The bodily 
attributes have been said to be an “ asthenic ” (weedy and lank), “ athletic,” 
or “ dysplastic ” build ; but, since these are found in much the same pro- 
portion among healthy people as among schizophrenics, there is little to be 
said for them here. It is, however, certain that “ pyknic ” build (see p. 1881) 
is uncommon among schizophrenics. More significant, however, are the 
features of personality, commonly called “ schizoid ” ; they are to be found 
in a large number of cases, though not by any means in all. The patient 
is reported to have shown slight peculiarities from his earliest years ; he 
has been quiet, shy, and solitary, a “ model child,” given more to day- 
dreaming or abstract speculation than to ordinary interests and activity ; 
sometimes he has been unduly submissive and sentimentally affectionate, 
or touchy, suspicious, obstinate, and resentful of advice and control. A 
single “ typical ” schizoid personality is a myth. It is, moreover, to be 
stressed that a “ frozen ” description of the schizoid varieties of personality 
does not do justice to the true state of affairs : characteristic deviations 
from the conventional norm of behaviour can always be understood better 
if the patient’s way of dealing with his circumstances is viewed historically 
as a biography of individual tendencies and experiences, rather than described 
as a bundle of traits. By paying heed to the development of faulty as well 
as healthy habits of response, the psychiatrist can often see the march of 
events that led up to the patient’s illness, and escape too artificial a sundering 
of inherent tendencies from the external happenings by which these tendencies 
have been evoked and given shape and substance. 

Extrinsic. — The illness sometimes breaks out after childbirth or an acute 
infection. None of the efforts made to inculpate some specific infection have 
succeeded, nor does intoxication in general seem to play any considerable 
part in the causation of schizophrenia. The same is true of cerebral trauma. 
There are, however, many instances of a chronic schizophrenia supervening 
on an intoxication, and of schizophrenic symptoms, especially of the catatonic 
sort, appearing in the course of an organic disorder, such as G.P.I. or 
encephalitis lethargica. In these, the same structural and functional systems 
must be supposed to have suffered impairment as in the “endogenous” 
forms of schizophrenia, and it has been particularly urged that in the chronic 
paranoid conditions that may follow an acute alcoholic psychosis, it iB really 
a matter of schizophrenia that happens to be associated with alcoholism, if 
not partly activated or released by it. It is further to be remembered that 
at least one intoxication, namely, with mescalin, produces a mental dis- 
turbance that is in some respects similar to schizophrenia, and that any 
chronic hallucinosis comes in time to look very like a long-established 
schizophrenia, because the possibilities for abnormality of any human mind 
are few, the deprivation symptoms almost uniform, and our methods of 
clinical examination imperfect. Endocrine disorders, especially of the 
gonadB, have been held responsible, and atrophic ohanges are reported in the 
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testis, especially in those patients whose schizophrenia came on early and 
progressed very fast. J 

Recent mental stress may sometimes be the starting-point of an attack, 
bat in a considerable proportion of these cases the reported overwork, dis- 
appointment m love, or other painful experience, is found to have been a 
product of the already existing illness, or the last of a long series of dis- 
turbing events. No recent experience is ever sufficient to account for the 
illness without regard to intrinsic causes. Nor is any remote experience 
either. No matter how searchingly the patient’s life be resurrected and 
analysed, it is scarcely ever possible to discover that anything happened 
to him which would have led to his adopting a schizophrenic way of shunning 
daily life unless he had been somehow disposed to it from the beginning ; 
although, of course, much may have happened to him that has strengthened 
and fostered the disposition. 

Among contributory factors, age and sex are noteworthy. An onset 
after the age of 40 is uncommon. In three-quarters of the cases that later 
exhibit the characteristic chronic syndrome, the illness begins between 
15 and 25. The condition may become overt in children before puberty. 
Men are more often affected than women — in the proportion of 113 to 100, 
according to the largest available statistic ; the matter is dubious, however, 
because of the different standards of diagnosis used. 

Pathology. — Physical.-*— Histological changes in the brain are not 
characteristic ; it is doubtful if they are even frequent. A cellular loss in 
the third and fifth layers of the cortex, with lipoid accumulation, has been 
found, but it occurs in many other conditions. Swelling of the oligo-dendroglia 
has been described in brain tissue obtained at biopsy. Many claims about 
cerebral pathology, and the chemical and physiological changes in schizo- 
phrenia have now been discredited, so that all findings in this difficult field 
have come to be matters of suspicion. Variations in the same individual 
may be wide. Investigations have purported to show : — a disturbance of the 
acid-base equilibrium towards the acid side, with a diminished excitability 
of the respiratory centre to carbon dioxide; lowered rate of oxygen con- 
sumption; polyuria; diminished gastro-intestinal motility; poor response to 
epinephrin, insulin, and dinitrophenol; abnormal heat regulation; anomalous 
capillaries ; decrease or sluggishness of total blood-volume ; Blowing of the 
arm-to-carotid circulation time; and impaired liver-function, judged by 
detoxication of benzoic acid. These findings have not so far been contro- 
verted; they represent disorders of metabolism and regulation which may be 
partly ’a concomitant of the characteristic mental disorder, and partly an 
effect of it, i.e. they may be essential physical disturbances in the illness, or 
may be secondary to the abnormal, often inert life the patients have led since 

they became ill. There is no ground for supposing them causal. 

Some inferences have been drawn from the similarity of catatonia to the 
extrapyramidal syndrome that can be produced in animals by bulbo- 
capnine ; the argument from analogy cannot be pushed further than to 
say that certain functional systems are available in the brain, which are 
sometimes involved in schizophrenia, as they also may be m poisomng or 
in encephalitis lethargica, 6.P.I. and other diseases. . 

Very signific ant are the well-attested metabolic findings m the rather rare 
cases of cyclical catatonia. In these the nitrogen balance vanes penodicaUy ; 
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with alternating phases of retention and over-excretion, corresponding to the 
mental change from excitement to stupor or vice versa. By means of thyroxin 
a thorough emptying of the patient’s nitrogen Btore can be brought about and 
subsequent nitrogen retention prevented, thus leading to clinical improve- 
ment. The correlation between metabolic happenings and clinical condition 
in these patients is now established. 

Psychological. — The large and inconclusive literature on the psycho- 
pathology of schizophrenia is of five main kinds, namely : 

(1) Minute description of the phenomena observed, and abstraction from 

them of general principles of disordered function. 

(2) Experimental study, chiefly quantitative ( e.g . psycho-galvanic). 

(3) Studies of artificial hallucinatory psychoses (e.g. mescalin intoxica- 

tion) and parallel experiences. 

(4) Comparative study of animals, children, poets, primitive people, etc. 

(5) Intuitive or speculative interpretation. 

It will be obvious that these methods overlap and that they differ widely 
in acceptability and usefulness. The findings of almost all can sound 
plausible, when stated in general terms ; discrepant or abstruse, when 
stated in detail. Their exposition touches on the most intricate problems of 
normal and morbid psychology, and therefore is highly technical and un- 
suitable here. A working hypothesis for clinical purposes iB that in schizo- 
phrenia there are inherent faulty habits of reaction, whose severity and 
persistence depends largely on education and other external circumstances. 
These faulty reactions are characterised by a deficiency in the function of 
synthesis, so that there is an inco-ordination, “ intrapsychic ataxia,” as it 
were, a splitting up of the mental life, which justifies the name “ Schizo- 
phrenia.” Thereby the whole psychic life of the patient, cognitive, emo- 
tional, and conative, is changed in a way that is alien to normal under- 
standing. We can observe the change but cannot enter into it or describe 
it adequately in terms of our own experience, as we mostly can depression, 
manic excitement, hysteria, or obsessions. It shows itself also as a turning 
away from the contacts and realities of daily life, a preference for what the 
mind can supply from its own stores, however morbidly, rather than for the 
current experience that the outer world affords. 

Symptoms. — Schizophrenia may be regarded for clinical purposes as a 
form of maladaptation in which there are certain characteristic defects of 
inner harmony and consistency in behaviour, thought, and emotion. These 
are rarely seen in childhood, but from puberty onwards they may appear in 
varied combinations (often in persons who for years have been introspective 
and unsociable). There is discrepancy between mood and utterance, dis- 
turbance of conduct (briefly summed up as catatonic or hebephrenic), self- 
absorption and incapacity for sustained thinking along normal lines. A 
guarded or artificial demeanour may conceal these essential features, whereas 
they may be conspicuous in a florid or “ deteriorated ” case. Hallucinations 
and delusions may fill out the picture ; affective or other morbid types of 
reaction may complicate it. 

The onset is not always abrupt. There is often a long history of pre- 
liminary symptoms in which it is arbitrary to decide where personality has 
merged into illness. Complaints of headache, weakness, anxiety attacks, 
loss of appetite, and dysmenorrhcea may have accompanied slight oddities of 
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become stilted m his talk and shown other affectation and mannerisms. ^The 
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the commonest or basic symptoms are : (1) Disorder of thinking. 
(2) Emotional incongruity. (3) Hallucinations. (1) Disturbed impulses 
or conduct. Prom these can be derived most of the other symptoms^ such 
as delusions, feelings of influence, autism, catatonic phenomena, anomalies of 
speech, negativism, and the rest. 

The disorder of thinking is a characteristic and central feature. The 
patient cannot command the whole range of an act of consecutive thought ; 
he misses the point, fastens on details and brings in irrelevant associations 
which arc correct in themselves, but which divert him from the main end of 
his original process of thought ; consequently his t hinking is incoherent, 
rambling and jumbled. He brings together the most far-fetched topics, so 
that the connections are sometimes so superficial as to be empty of meaning, 
and at another time profoundly influenced by symbolism and highly in- 
dividual values. The usual logical sequences are ignored : cause and effect 
are interchanged ; temporal, spatial, verbal, and accidental relationships are 
unduly turned from abstract to concrete, treated as grounds of identity, 
played with or flouted. Things linked only by analogy and chance associa- 
tion are taken to be the same. The condensation of several conceptions in 
one, or transference of a set of attributes to some inappropriate object, 
may become a matter of course, so that only the closest knowledge of the 
patient and his surroundings will enable the psychiatrist to follow his mean- 
ing. It is not necessary, however, that such extreme incoherence be evident 
in the patient’s talk ; he may not show any at all when speaking, or may 
suddenly obtrude a startling lapse from normal ways of thought which he 
then ignores, justifies or explains away. Inconsistent thoughts can be 
present together in a way impossible for normal people; and the same 
object or notion can appear to him in several interchangeable guises, each of 
which would normally exclude the others. The patient himself is often 
aware of his disordered thinking, and may describe it : he feels his thoughts 
are suddenly taken out of his mind, other thoughts, foreign to tom, are put 
into his head, his mind is not his own, his thinking is suddenly interrupted, 

some external power controls it. , , ... 

The thought-disorder is illustrated by the following characteristic re- 
marks of patients : “ There were bats and bees coming through the window, 
of course ^hat was because my biother-m-law kept teasing me. He sad 

:: * 35 . 
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not essentially different from what normal people experience during states of 
altered consciousness, e.g. in dreams, or when falling asleep ; the schizo- 
phrenic, however, has it with clear consciousness, so that a listener often 
feels that the patient is making fun of him in giving such transparently 
absurd answers with an air of knowing exactly what he is about. Some 
chronic well-preserved schizophrenics make their living as comedians, the 
audience much enjoying the allusive, half-comprehended nonsense, with its 
background of innuendo and symbolism. Autism, i.e. immersion in his own 
fantasies and preoccupations, may account for much of the oddity and 
detachment the patient shows ; it accounts also in part for his “ negativism,” 
in that he resents any stimulus that interferes with his day-dreams. 

Delusions arise mainly out of the thought-disorder. They are often 
bizarre ; they may occur to the patient with a suddenness of conviction that 
puts them beyond all argument; and they are egocentric in that they 
commonly bring indifferent happenings or people into a special relationship 
with the patient — e.g. he suddenly knows that when his cousin yesterday 
said he had been reading about Napoleon’s divorce of Josephine, it was a 
subtle way of telling the patient that his wife was committing adultery with 
this cousin, whose name is Joseph. The delusional ideas may not be firm 
conviction, but fleeting notions, readily given up, and based upon some 
casual instance of the thought-disorder ; sometimes they are schizophrenic 
ways of saying something commonplace — e.g. the patient declares his wife 
has poisoned him, but when he is further questioned says airily that he means 
she gives him ill-cooked food which is bad for hiB digestion. 

Fixed delusions are, however, common, and are usually of a paranoid 
complexion ; they may develop out of more or less ephemeral ideas of refer- 
ence. They are often intermixed with hallucinations. The patient gets into 
a state of mind in which he feels there is meaning in everything, something 
is going on behind the scenes, he is perplexed by all this, and mystified, it 
has to do with him in Borne uncanny way. Presently, he begins to “ see 
through it all,” sometimes he gives it some religious or cosmic significance, 
especially if he has much anxiety as well — the Last Judgment is at hand, 
he is to be responsible for the regeneration of the whole world. The delusions 
are not always enacted on so grand a stage ; there may be homely fancies 
about neighbours who whisper and sneer, or about some bogy like the Jesuits 
or the Jews or the C.I.D. Often, the patient complains that people work 
on his mind, hypnotise him, influence him for his own good, set about to 
drive him mad or ruin him. Delusions of grandeur may be linked up with 
these paranoid ones (e.g. he is being persecuted because he is the Messiah), 
and may be likewise pedestrian or lofty, according to the patient’s previous 
education and interests, the severity of his disorder, the copiousness of 
his fancy, and the amount of normal mental function still in evidence. Here, 
as elsewhere in psychiatry, the symptoms are a mixed outcome of impaired 
or perverted function on the one hand, and of normal function on the other, 
the latter either reacting to and modifying the disorder, or obtaining freer 
play through it. If, for example, a patient feels his thoughts being con- 
trolled by some external influence, and he has queer tinglings in his body, 
his conviction that he is being hypnotised, and that some one is playing 
an electrical instrument on to him, must be regarded as a normal attempt 
to find the cause of an almost inexplicable happening. The delusions are 


1899 


schizophrenia 

. e 7? rits * ^ icl1 are falsified retrospectively 
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Patients often do not act in accordance with their delusional beliefs 
especially when these are fleeting or chronic ; they may, for example be 
friendly towards a nurse whom they believe to be persecuting them cruelly 

wi ? Ie> ““l in . the eai ty or acute stage? of the illnesJ: 
a patient Will then act on hi* beliefs violently or in terror ; he may go to 
the police or be driven to suicide. 7 6 

Constantly the matter of a patient’s delusions will be found to be intimately 
dependent on his experiences, his emotional attachments and Bufferings his 
struggles and frustrations ; it is impossible, however, by any such analysis 
and derivation of his delusions to account for the fact of their occurrence, 
i.e. for the patient’s ^choice of this way of dealing with the experiences in 
question. The same is true of the general thought-disorder : e.,g. interruption 
of “ blocking ” of the train of thought may take place only when some 
emotionally weighted topic, some complex, is touched on. TWb accounts 
for the place where “ blocking ” occurs, but not for the “ blocking ” itself; 
that, like the other fundamental disturbances of function in schizophrenia, 
eludes a wholly psychological explanation. 

Intellectual defect does not occur. There is usually no clouding of con- 
sciousness. Intellectual laziness or evasion is often conspicuous; the 
patient may repeat questions in a musing way, or profess ignorance. Orienta- 
tion and memory are not, as a rule, diffusely impaired, though hallucinations, 
delusions, and lack of interest may interfere with them, and consciousness 
may be disturbed in stupor or excitement. Many a patient who has long 
borne the appearance of gross dementia will suddenly show that his intelligence 
is still a sharp instrument : drugs, e.g. sodium atoytal Dr insulin, and inter- 
current disease Or shock can thus dramatically reveal how little ground there 
ia for calling this illness a dementia. Schizophrenics often do the Unexpected. 
fk mrntaiaa , and deliria, When they oocur in schizophrenia, may be hysterical ; 
obsessional and hysterical symptoms, like anxiety and depression, are com- 
patible with schizophrenia, and are often an intimate component of the 

lllQ The speech and Writing of the schizophrenic betray the extent of his 
thought-disorder. Stiffness, pedantry, fantastic euphuisms, words of his 
own c oining , queer symbols and grammar, stereotyped repetition, ana 
infantile twists like speaking of himself always in the third person may be 
conspicuous features of the patient’s use of language. There may, of course, 
on the other hand, be little or nothing outwardly amiss m his conversation 
and Writings. In florid or chronic cases the patient may talk m an natural 
voice, or without any modulation. Writing may be set forth as thou D h it 
were painting, and the converse : in subject and matter the patient s msamty 
may be patent, but bis treatment of his matter, however odd, is ' Seldom odder 

have enriched ear knowledge of the psychopathology of schizophrenia. 
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The emotional incongruity is the chief, but not the only, sign of disturbed 
affect. Often the patient himself notices in the beginning of his illness that 
he is less moved by habitual affection, or even feels hatred towards a parent 
he has loved. The strongest and rarest of human passions are not infrequent 
in this illness : ecstasy, mystic communion, despair, horror, agony of death, 
limitless abandon, apotheosis, salvation, are approximate names for these 
exceptional states that are probably indescribable in the current language 
of normal people. Apart from these, and much the commonest of the 
affective changes, is apparent emotional shallowness : the patient receives 
moving news without any sign of being touched by it, or his response is 
perfunctory ; he smiles or looks bored when talking of a recent tragedy in 
his own family. This shallowness and incongruity of affect is, however, 
not to be taken at face value. What the patient says, and what he means 
with his words, may be very different ; so may what we say be very different 
from the meaning the patient attaches to it. It is unsafe to assume that 
the patient’s words have reference to what is mainly going on in his mind 
at the moment, or that his outward expression is a trustworthy index of 
his emotional state. Violent emotional outbursts — of anxiety, rage, love, 
misery — can certainly occur in a patient who has lately seemed empty of 
all affect. The schizophrenic patient is undoubtedly different from normal 
people in his emotions, but not in so negative a way as his seeming apathy 
and lack of affective rapport would suggest. His attitude towards the 
same person may change quickly, in accordance with conflicting or opposite 
tendencies in himself ; this ambivalence is often understandable in the light 
of his earlier history. Sometimes the illness leads to a blunting of ordinary 
reserve, a lack of reticence, or a levelling down of the gravest matters, so 
that frivolous or cynical indifference and imperturbability are signs of the 
patient’s morbid condition. 

Hallucinations are not so frequent as superficial examination of patients 
might suggest ; many of the patient’s assertions about queer sights and 
Bounds are not the expression of vivid perceptions but of passing fantasies, 
imagined more plastically than is normal ; this is particularly true of many 
of the so-called visual hallucinations, or of cases where the unreal perceptions 
occur in several senses together. Hallucinations are nevertheless extremely 
common and persistent in schizophrenia : auditory ones occur most often, 
diffuse somatic ones not infrequently, those of smell, taste and sight more rarely. 

The “ voices ” are sometimes so closely linked with the thought-disorder 
that it is difficult to tell whether the patient is relating what he has heard 
or what he has thought. He may show the intermediate stages between the 
two, declaring that people repeat his thoughts or that everything that passes 
through his mind is spoken aloud inside his head ; his actions are described 
publicly, he cannot go to the lavatory without shameless comments. What 
the voices say may be abuse or encouragement, trivial repetition or threats 
and commands ; this content can usually be accounted for by the psychiatrist, 
when he knows the patient and his history well. The voices may come from 
strange places, e.g from inside the patient’s own chest or abdomen, and are 
then often accompanied by curious somatic hallucinations, indicative of 
morbid attitudes, both physiogenic and psychogenic, towards parts of the 
body. The latter often occur independently. Queer sexual feelings, or 
distortions and impossible growth of various organs, may be reported. They 
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are usually bound up, as any schizophrenic symptom is likely to be xri* 
delusional and emotional components, which are nartiv XSJ a? ’ 

turbariee nPfX 068 * and psychological development. The visuX dis- 

neoX« ^ 13 m . 0re often niusiona l than hallucinatory e a 

people s faces look fiendish or artificial or transfigured. 7 ’ 9 ' 

neJnrlS! 0 ^ md h - mrin9 ° f the P atient are often characteristic. Abrupt- 
J3S Sraceui, movemept may be seen early ; it can be indistinguish- 
able from the fidgety self-conscious hobbledehoy stage of adolescence 8 The 
patient may pull faces at himself in the mirror,- or may be unaware of his 
grimaces. Asymmetrical movements of expression, twitchings, mannerisms, 
queer rituals and tic-like gestures are to be met with. The mpnnin <T 0 f the 
patients movements can usually be worked out, but after they have been 
present for long their sharpness is rubbed off, as it were, and the empty 
stereotyped movement at last gives little clue to what was once a significant 
emblem of experience and feeling. The movements often seem to become 
automatic, like the “verbigeration” of empty phrases in the patient’s 
speech. Negativism, talking and acting beside the point, and bizarre 
escapades may be seen at any stage of the illness 

There may be a suspension of movement, or the reverse : alrinpaia or 
hyperkinesis. Both may occur in the same patient, who may lie for weeks 
or months in a catatonic stupor, from which he suddenly emerges into swift 
action. He may carry out some impulsive action and then promptly return L 
to hed and' stupor ; or he may become wildly excited and imperil his fife ' 
byhis blind' and raving activity. During catatonic stupor, patients may 
adopt strange postures, e.g. holding their head off the pillow all day, pursing 
their lips. They may be indifferent to cleanliness about feces and urine, 
or actively dirty in this regard. Waxy flexibility is rare, but many patients 
are automatically obedient so that they keep up an imposed posture. 

The variety of schizophrenic anomalies of conduct is too great to be 
described here. They must not be assessed absolutely, but always in relation 
to the setting in which they occur. Then they have meaning in the individual 
case, and are not merely so many examples of “ ambivalence,” or “ mutism,” 
or " negativism.” It is, however, true in this matter also that understanding 
the content of an anomaly does not make its occurrence likewise under- 
standable. Much of the schizophrenic’s conduct is so close to certain disorders 
of movement in organic disease of the central nervous system, that somatic 
mechanisms may be assumed to have suffered damage in this condition. 
There are three main things to be done with any schizophrenic symptom : 

... . 1 « •< . T 1 ' .1 nn/1 4a TYI DC m'nfT frtf +.110 TIJI.+.I AT1+. 



that he shows ; and (3) to consider its background of physical 
and function. It is not always practicable to attempt all three, nor is it 
as yet possible to do them well, but none can be ignored without detriment 

t0 Often the moBt significant yet intangible effect of the illness is upon the 
patient’s personality. After florid symptoms have died away, or whaa there 
are no definite symptomB at all, a change in the patient s ways is remarked 
by his intimates. Not only is he outwardly different— more peculiar, 

less understandable and predictable, rather shut-in upon 
with queer values and impulses— but in many cases he is also aware of this 
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change, and may complain of an inner perversion of himself, a loss of that 
unity which we take for granted when we say “ I,” or “ me.” Insight in 
schizophrenia, in this respect and more generally too, may be penetrating 
and just, as many self-descriptions attest. There may also be varying degrees 
of impairment up to gross lack of insight. 

None of the bodily symptoms are characteristic of this illness, though many 
occur. Besides the somatic complaints and preoccupations already mentioned, 
patients, especially if young, show vegetative anomalies. Thus, vasomotor 
disturbance may take the form of cold bluish extremities, exanthema or 
oedema. Seborrhcea is common. Abnormal growth of hair occasionally 
occurs in women. Loss o jLweight- in the acute stages, and fatness in the 
chronic condition, interruption or irregularity of.menstruation, and fluctua- 
tions of temperature may also be observed, especially in catatonic cases ; of 
the schizophrenic states, stupor is the richest in demonstrable bodily changes. 
Fleeting neurological signs, e.g. pupillary anomalies, may be found. In 
states of acute excitement attacks of unconsciousness may occur, but 
epileptic seizures are very rare. 

Varieties. — There are three main forms — catatonic (with acute out- 
bursts) ; hebephrenic and simple (early onset, chronic course) ; paranoid 
(fairly late onset, delusional), They are not exclusive categories, and it is 
usuauy profitless to try and apportion a doubtful case to one or the other. 
They do not correlate closely enough with outcome to be of much use 
clinically. 

In hebephrenia, the least common variety, delusions and hallucinations 
are inconsiderable, but abnormal conduct is to the fore : the patient may be 
silly and mischievous, abruptly eccentric or inert and without initiative. 
The illness may progress without aoute episodes (“ dementia simplex ”), or be 
interrupted by phases of excitement or obvious insanity, which subside, 
leaving the patient worse than before. In catatonia, the most favourable 
variety, the symptoms are plain even to the layman : akinetic or hyper- 
kinetic states may appear and subside quickly, sometimes for good or for 
several years. There are usually, also, characteristic disorders of thought 
and emotion, which may clear up when the stupor or the excitement does. 
In the paranoid form, generally rather late and insidious in its development, 
but less damaging to the personality than the hebephrenic, partial systematisa- 
tion of the delusions is common in the earlier stages, but may be later swallowed 
up in the general thought disorder and deterioration (“ dementia paranoides ”) 
The more bizarre the delusions, the more likely is affective emptiness to replace 
gradually the initial resentment and distress, but sometimes the patient 
passes into a chronic paranoid state, obiously schizophrenic to the psychiatrist, 
but compatible with ordinary life outside an hospital. Hallucinations and 
luxuriant delusions may, however, be conspicuous in the paranoid form 
(paraphrenia and “ dementia phantastica ”). 

Diagnosis. — The chronic and advanced cases — “ typical dementia 
pracox ” — that abound in mental hospitals, are easy to diagnose : but 
early or inconspicuous cases often extremely difficult. The chief positive 
points to look for are : characteristic thought-disorder, a qualitative change 
of affect, and other evidence of “ intrapsychic ataxia,” as well as feelings of 
being under external influence. Catatonic symptoms are of limit ed diagnostic 
value, because of their frequency in organic and symptomatic psychoses. 
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More important than any single feature is the impression of the case as a 

vorid’ rtl^TEr? awa /- from ° ormal Merest and response to the real 
Dm Gstabh fi m ? at > “ stead > of autistic ” self-satisfactions so that 

casy P contacta per30na lfcy 18 tmsted awr 7> as it were, and withdrawn from 

From organic syndromes— syphilis of the central nervous system, alcoholic 
psychoses, disease of the cerebral vessels, encephalitis lethargica, etc.— the 
differentiation turns on the physical findings, more than on the mental Btate : 
a schizophrenic syndrome may appear in an organic condition, because 
the brain, as Kraepelm said, is like an organ whose stops give out the same 
sound, whoever works them. Often it is not a matter of deciding whether 
the syndrome is organic or schizophrenic, but whether, being schizophrenic, 
it lias a discoverable somatic basis or not. Alcoholic delusional states are 
an ^instance of the complicated relationship that may be found (see pp.1871, 
1872). If, after consciousness has become clear again, the other phenomena of 
toxic confusional psychosis persist, then schizophrenia is the more probable 
diagnosis. 

Diagnosis of schizophrenia from an affective syndrome is difficult, because 
both arc often combined in the same patient. Some of the significant points 
have already been referred to (see p. 1888). Catatonic excitement differs 
from mania in that the speech and acts of the latter are intelligible as express- 
ing a general affect and are conformable to the situation in some measure ; 
the onset and cessation nro not so abrupt as in catatonic excitement ; and 
there arc usually characteristic features which make the distinction easy. 
Melancholia becomes suspect when delusions are repeated without the 
appropriate affect, and there is a readiness to projeot responsibility for the 
illness, to complain of external influence. The inertia of the depressive is 
not so complete as that of catatonic stupor, nor so likely to be abruptly 
broken through. States of severe agitation are not always easy to distinguish 
from schizophrenic excitement, but a more frequent problem is that of deciding 
whether somo bodily fear or conviction of disease is schizophrenic or not. 
Whether in regard to a preoccupation or a delusion, the chief point to consider 
is the appropriateness of the affect to the alleged hypochondriacal notion ; 
the more bizarre the bodily change described, the more likely to be schizo- 
phrenic. Deperaonalisation is sometimes at the bottom of these somatic 
complaints ; what is significant is not the depersonalisation, but the way it is 

elaborated and regarded by the patient. ' , 

Ilmlcria can offer great difficulties, largely because hysterical mechanisms 
are so often operative in schizophrenia. Plain motor or sensory disturbances 
commonly give less trouble than hysterical dissociation, stupor and pseudo- 
dementia. The previous history, the relationship of the outburst to a particu- 
lar set of happenings, the behaviour in the intervals, the demands upon the 
attention or response of bystanders must be taken m to account. The mistakes 
and oddities of the hysterical pseudo-dement may be theatrical, m accordance 
with his ignorant notion of what insanity is like ; the dehnously Associated 
hysteric does not identify correctly the people around him, as the setazo- 
nhrenio usually does, even when m a dream-like state ; the hystenc who is 
acting some imagined scene does bo without discrepancies or gross interpola- 
tions the schizophrenic is seldom so consecutive and pers^ent. 

The degree to which the patient is being influenced by his immediate surround- 
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mgs is, however, the chief guide, apart from definite schizophrenic 
features. 

; ! Obsessional states offer difficulty when the patient is in doubt as to whether 
his alien thought or impulse comes from within his own mind or is imposed 
upon him. If he shows indifference as to the occurrence and content of 
the compulsive ideas, it is suggestive of schizophrenia ; but careful examination 
of the development of the symptom, and the patient’s attitude towards it, 
permits a clear diagnosis in most cases. Complicated rituals, odd obsessions 
and chronicity make an obsessional illness look very like schizophrenia ; 
as does intoxication of an obsessional patient by bromides. Obsessions 
may develop into schizophrenic symptoms (see p. 1920). 

Prognosis. — Schizophrenia is always a serious condition. Though some 
recover, the tendency of this morbid change is to do permanent damage to 
psychic life. In the individual case, however, pessimism is not justified. 
It is certainly never possible in the early stages of the illness to be certain 
that recovery is out of the question. 

Heredity is a poor guide to the prognosis, except in the rare cases in which 
an identical twin of the patient has for some years had a schizophrenic illness, 
or in which one parent is schizophrenic, and the other has schizophrenic 
relatives ; even then it is difficult to prognosticate with assurance regarding 
the present attack. If one parent has had an affective illness the prospects of 
recovery are brighter, but this can better be assessed from the patient’s own 
bodily and mental constitution. If he is of pyknic build, the outlook is much 
better. Similarly, the patient who has for years tended more and more to 
withdraw from his surroundings, to be careless of social requirements, .t o lie 
late- and live alone, given up to day-dreaming and eccentricity — such a one 
should he become overtly schizophrenic, has a poorer chance of doing well 
than the active, suspicious and impulsive man, or the self-conscious, intro- 
spective worrier who similarly falls ill. A narrow and rigid previous person- 
ality makeB deterioration more likely than if there had been wide interests 
and possibilities of adaptation. 

The more abrupt and stormy the onset, the better the outlook. This is 
ne of the most reliable guides. When the onset has followed upon a recent 
painful experience, and the content of the patient’s talk and Ins behaviour 
refer to this, or when a physical damage appears to have provoked the 
symptoms (e.g. influenza or head-injury), the outlook is rather better than 
when the provoking factors are obscure ; but this is by no means always the 
case. If the attack occurs during puberty or adolescence, prognosis must be 
cautious, because of the difficulty of distinguishing between the transient 
upsets of this period of adjustment, and the progressive schizophrenia that 
may then show itself plainly. The earlier history is of great help. 

The nature of the symptoms is not a safe guide. Very severe departures 
from normality may clear up, yet an outwardly mild condition be of grave 
omen. Symptoms such as stereotypies of movement and speech, which 
indicate that the illness has been going on a long time, and that there is a 
general narrowing and fixity, are grave ; as are also hebephrenia, and a long- 
drawn-out stupor, with negativism, impulsive violence and vasomotor 
changes. The more manic or depressive features, the better. Previous 
attacks, with an interval of normality between them, are prognostics ly 
favourable. If the patient first falls ill after 30, he will scarcely go downhill 
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delusions, which are often rigid and encapsulated, so to speak, and therefore 
he may be able to return to ordinary life, with reservations; or it mav be 
that his morbid beliefs absorb all his mental powers, and compel institutional 
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the illness itself, as well as m the previous personality, the happier the out- 
look. Many patients, after an attack, do not return to work, but have 
narrower interests, and less spontaneity than before ; they are more easily 
tired, and may be hypochondriac, or show other symptoms thought to be 
neurotic. Such patients have sometimes made a poorer recovery than 
others who return to work and can meet most social demands, though careful 
inquiry reveals definitely schizophrenic sequelae in their thinking and 
emotions. ' ° 

The simplest rule is that an abrupt onset of the illness, an adequate 
cause. for its occurrence, and a well-adapted non-schizoid personality arc the 
criteria of good prognosis. Sensible early treatment may avert disaster. 

Treatment. — Prophylactic. — This, whether eugenic or individual, is 
limited and uncertain. Even if effective, it can reach only a minority at 
present, and its effectiveness is a matter of faith. Probably child guidance 
and other measures of mental hygiene do good in averting potential schizo- 
phrenia, but no one can be sure of this. Such treatment aims at diverting 
the child into social activities and keeping him out of situations in which he 
will he mortified or otherwise troubled emotionally. However wordily or 
abstrusely the prophylactic treatment be described, it is essentially a matter of 
trying to make an unusual child into an average one, or changing his sur- 
roundings to suit him. 

Treatment op the Actual Illness. — There is no one treatment of the 
disorder that has manifest superiority over any other. Insulin has striking 
results in some early cases, but is neither a specific nor a panacea. Painstaking 
attempts at readjustment of the patient’s outlook and behaviour by means of 
psychotherapy (not psychoanalysis), occupation, games, etc., arc the most sys- 
tematic and rational way of making a permanent change for the better. The 
co-operation of the patient is here necessary, and also the help of a social 
worker desirable, who may do much to modify and arrange the patient s 
circumstances in the interests of his mental health, e.g. getting him suitable 
occupation, and schooling his relatives in a sensible attitude towards him. 
Such treatment is not practicable for those acutely ill, but for the mild, the 
convalescent, or the imperfectly recovered case it is of great value. By 
means of it many patients can be discharged from hospital before they lm e 
settled into apathy, or become unresponsive to the claims of the external 
world ; it is better not to keep a schizophrenic patient in hospital waiting 
fbrcomplete recovery, but to get him back into ordinary life as i soon ns 
possible, provided conditions there are not too adverse for him, or he too 

“‘“S'mlTa wcSic clbio or meotol LospM.ir osoally 
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applied to a programme having this object, and attaining its social end in 
proportion to its vigour in using all available means of stimulating and 
encouraging the individual patient. 

There are few conceivable ways of altering a human being that have 
not been tried in this illness. Many of them have been those believed to be 
efficacious in other illnesses ; some have been intended to shock the patient 
somehow. Of the former may be mentioned endocrine preparations (in 
large doses), transplantation of gonads, removal of supposed septic foci, 
induction of fever by malaria, etc., injection of human serum, manganese 
salts, production of aseptic meningitis and continuous narcosis. Of the 
latter, i.e. shock-methods, many of the procedures of a bygone time are 
examples; the whirling chair, precipitation from a height, immersion in 
ice-cold water, and so forth. The most recent methods which entail a pro- 
found and alarming disturbance are those which use insulin or a convulsant 
(see p. 1861). The convulsant method has not proved its value except for 
some acute stupors and conditions in which, along with the schizophrenia, 
there is a considerable affective admixture. 

The value of insulin treatment is variously assessed ; some believe that 
it should be given to every schizophrenic as soon as his condition is recognised, 
others that it benefits those who would get well with other forms of treatment, 
if administered with equal zeal. The former say that it shortens the duration 
of illness and increases the number of recoveries ; the latter insist that this 
improvement is seen to be largely spurious if a “ follow-up ” inquiry is made 
into the later course of the patients’ lives. That such extreme views can be 
held by responsible observers relying on large series of cases is due, not only 
to their prejudice and temperament, but to the difficulties of judging thera- 
peutic success in an illness which is sometimes difficult to diagnose with 
certainty in its early stages, is often accompanied by another more benign 
mental illness, and has anything but a uniform prognosis; moreover, it was 
believed to be hopeless by many psychiatrists in pre-insulin days, so that they 
did not try to treat it by methods then available which .would have yielded 
full permanent recovery in a quarter of the cases, if selected on the same basis 
as is now customary for insulin treatment. It was the general experience 
before the advent of insulin that a third of the schizophrenic patients who 
were admitted to an active psychiatrio hospital within a year of the onset of 
their illness got better with general treatment and remained capable of life 
outside a hospital ; mass figures from a heterogeneous collection of psychiatric 
hospitals showed less satisfactory results. This partly accounts for the dis- 
crepancy between those who report remarkable improvement in the proportion 
of schizophrenics who recover now that ins ulin has been used for their treat- 
ment, and others who cannot discover any statistically recognisable difference 
in efficacy between conservative treatment and the ins ulin method, under 
comparable conditions of case-selection and management. An additional 
cause of discrepancy in results lies in the different methods of administering 
insulin treatment. Some aim at giving the lowest dose of insulin that will 
produce coma, others prefer the highest dose that can be given without 
endangering the patient’s life; some let the comas continue for 3 or 4 hours, 
others terminate them earlier, and there are even advocates of comas protracted 
up to 15 hours for patients unresponsive to milder measures; hypoglycemic 
convulsions are regarded by some as therapeutically valuable, by others as 
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gh 5 e3r 5®®** and observations are, but by the outcome of 
a planned therapeutic trial m which uniform standards have been employed 
the selection of cases, the method of administering the treatment, and the 
assessment of outcome ; also due regard must be paid to the choice of those 
control cases with which the beneficiaries of the new method are to be 
compared. 

The insulin method consists in the induction of hypoglycaemic coma daily, 
nor not longer than 3 months. It is seldom desirable to exceed sixty comas. 
The coma is allowed to last a variable period, according to the clinical con- 
dition. If unduly prolonged, it may be difficult to terminate it by the usual 
method — the a dminis tration of sugar or other carbohydrate through a nasal 
tube. Such persistent or “ irreversible ” coma is the chief danger of the 
treatment ; about a sixth of those who pass into such a state die. Because 
of this and other complications, mostly avoidable, the insulin method should 
only be used by experienced persons, in a hospital adequately organised and 
staffed for the purpose. The treatment is most effective in cases which would 
have a good prognosis for the attack if treated by other methods. In a scries 
of more than a thousand cases treated with insulin, 13 per cent, recovered 
and were still well two years later, at which time there were also 14 per cent, 
much improved. Such figures are so much influenced by the choice of cases 
that they cannot easily be compared with the results of other methods. In 
the main, however, they speak in favour of the insulin method, if applied 
with discrimination, skill and willingness to use other methods also, during 
the administration of insulin or afterwards. Frontal leucotomy has been 
employed but without notable success. Some patients thus treated have 
become easier to look after or fit to leave the mental hospital. 

The details of treatment, whether in hospital or at home, must be in- 
dividual ; even in such matters as the allaying of excitement no uniform 
procedure, e.g. continuous baths, or narcosis, can be a routine measure. 
When excitement is extreme, disturbances in water metabolism and loss of 
salts may be combated by giving 5 per cent, saline intravenously, 300 c.c. 
every other day, alternating with forced fluids. During stupor, general 
measures for ensuring adequate food (in some cases feeding by tube), cleanli- 
ness and evacuation of urine and feces must always receive attention. Jt 
has been found that various chemical agents, such as carbon dioxide inhaled 
in a 30 per cent, mixture with oxygen, and sodium amytal, wdl temporary 
interrupt a catatonic stupor ; this finding accords with the metabolic change, 
reported in the condition, but its therapeutic value is slight. 


PARANOIA AND ALLIED STATES 

The words “paranoia” and "paranoid” are used loosely by many. 
TTwumelm crave paranoia its modern meaning, describing it as the endo- 

S’ H the illness cleared up, If it showed symptom, ef « orgsme, 
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affective or schizophrenic syndrome, or if it was provoked by external happen- 
ings, it could not be paranoia. Thus delimited, the condition is exception- 
ally rare ; so rare, indeed, that there is no use in haying such a category. 
Moreover, cases that Kraepelin himself called paranoia have since become 
obviously schizophrenic. There is now no profit in thinking of paranoia, or 
paranoid states either, as syndromes in their own right, so to speak, and 
of the same order as schizophrenia or affective disorders. They are on the 
same subsidiary level as stupor, hypochondriasis, anxiety and depersonalisa- 
tion. When met with, they must be distributed according to the accompany- 
ing symptoms and the general trend of the illness ; and their prognosis 
and treatment must be assessed accordingly. 

Besides the paranoid beliefs and attitude referred to in previous sections, 
there are a number of instances of this unhealthy relationship between the 
patient and his surroundings, which are mild in their outward form, easily 
understandable in the light of the patient’s history, and fairly responsive to 
treatment. Sensitive and shy people are often troubled by doubts and 
shame as to their physical or moral worth ; and, by projection, attribute to 
others the dislike or contempt they do not acknowledge in themselves. This 
occurs in youths who masturbate, and suppose others to remark it, and in 
old maids who believe men to be pursuing them ; but there are many varieties 
of shame and desire, besides the sexual, which lead to such ideas of reference 
or persecution. The development of paranoid reactions of this sort is usually 
plain. So is that of the querulous, resentful type of reaction, e.g. in the man 
who believes himself done out of his rights and who becomes a persistent 
litigant or writer of memorials. Before judging such a man psychopathic, 
the extent of the injustice he has suffered must be compared with the degree 
of his resentment and his relevant conduct. Commonly the injustice is 
found to be fanciful or trifling, and the man’s sense of grievance immoderate, 
so that he comes to believe there is a veritable conspiracy to wrong him, and 
devotes most of his time to useless appeals or threats. He may persuade his 
wife or his children of the justice of his complaints, inducing delusions in 
them, i.e. folie a deux, etc. Many such patients, however, never become 
deluded : they are contentious about their wrongs, and waste years, perhaps, 
in proclaiming them or seeking redress, but they are well aware how other 
people regard them, and what has actually happened. Many claimants of 
compensation, “ grousers,” “ old soldiers ” and unstable adherents of more 
or less cranky movements, are to be placed here. There is no sharp dividing 
line between these psychopathic people, and the more or less normal, often 
socially precious, leaven who detest injustice and are willing to do much to 
defeat it. Some deaf people become paranoid, misinterpreting what they 
cannot hear plainly, and construing it into a jeer or an insult. 


HYSTERIA 

In hysteria, symptoms of illness are represented by the patient for the 
sake of some advantage, without his being fully conscious of this motive. 
The form of representation will vary widely according to the circumstances 
that have provoked the illness, the patient’s experience of what the symptoms 
are that he is trying to represent, and his somatic resources. These factors, 
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!li lt /m a J- be CaUed I* 8 enuine ” illness, i.e. of a recognised morbid pattern ; 
and (2) discovery of an adequate motivation. To ignore either of these 
requirements is to court error, since hysteria may occur along with physical 
or mental disorder, elaborating upon it and mimicking it, and, on the other 
nand, some physical diseases give rise to symptoms indistinguishable in 
theirform and apparent psychological mechanism from those of hysteria. 

Etiology. — A hereditary factor is probable in many cases. Thus, a 
group of hysterics who were pathological liars were compared with the 
average population in respect of the proportion of their brothers and sisters 
who were in mental hospitals : it was five times as many ; and of the parents 
of the group, a sixth were psychopathic. From these and similar figures 
it is not possible to tell the mode of transmission or the nature of what is 
transmitted, but only to infer a hereditary factor. The occurrence of 
hysterical mechanisms in children, and their frequency in healthy adults, 
especially after calamities or in unendurable conditions, Buch as may occur 
in war, suggest, however, that hysteria is potentially present in most people 
and that environment is more important here than heredity. The combina- 
tion of heredity and environment may result, long before actual illness occurs, 
in a hysterical personality. This is not found in all patients who Bbow hysterical 
symptoms, but nearly all people of hysterical personality show hysterical 
symptoms. Many of the features of this personality are socially obnoxious, but 
other features are not, and it is wrong to use “ hysterical ” as a depreciatory 
epithet for a set of qualities that one dislikes. These people are unduly 
responsive to the situation they are in, especially if by their excessive 
response they can fulfil wishes of which they are hardly aware, or evade 
what is painful in the situation, instead of meeting it and disposing of it 
adequately. Unsatisfied with their own capacities, they seek to cut a better 
figure than their endowment warrants, and are constantly posing and 
pretending. This, like all their behaviour and aims here described, is not 
done with full consciousness, but with a more or less sincere ignorance or 
ambiguity of purpose ; it is not a question of deliberate deceit, of studied 
histrionics or malingering. In thus responding to situations and turning 
the response to some inadequate end, the hysterical person is characterised 
by a lack of inner stability and of constant standards of behaviour, and also 
by a lability of affect and an exuberant fancy. The fantasies^ normal m 
childhood are here seen in physically mature adults, who, like cbildren can 
temporarily live their fantasies, absorbed in this unreal compound of past 
experiences and longings, yet not so wholly forced from their real si* 
Sings as might appear. In an attenuated form, this is evident when 
they almost unwittingly manufacture some situation, according to the 
^LlSlT^ malring a scene ’’-and enter into it emotionally with a 
rapidity and fervour impossible for more stable people. Egotism and 
untSnlness (psendologfa phantastica) may be pushed to the point of 
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delinquency. There may be a longing for prestige, sympathy, love, or some 
other emotional relationship, which leads the hysteric to behave in a way 
strikingly out of keeping with his demeanour on other occasions ; the in- 
appropriateness of his behaviour even at the time may be obvious to a 
detached onlooker, but is not always so. Many of these people can use 
illness or well-acted fantasies of illness to satisfy their hardly conscious 
needs ; they may also gain their ends by forgetting what it would be painful 
to remember. Here again the onlooker may find it hard to tell how genuine 
or complete is this forgetfulness, but the question is of little moment compared 
with discovery of the motive for the hypomnesia. Hysterics are often regarded 
as unduly suggestible because they respond so readily or Violently to situations 
and to people with whom they develop an emotional relationship, often 
unrecognised by themselves as such. The emotional attitude of a hysteric 
towards others is often influenced by sexual factors. Hysterical personality is 
believed to be commoner in women than in men, and may be associated with 
pBychosexual immaturity. Coquetry and frigidity are not uncommonly allied 
in hysterics ; there may be much flirting and sexual excitation, stopping short 
of coitus. It is, however, juster to say that the sexual lives of hysterics Bhow 
instability and inadequacy than to specify any particular aberration. 

Hysterical personality can be recognised before puberty ; in younger 
children, however, it must be extreme to be recognised, because of the great 
frequency of such mechanisms then (e.g. behaving as though fantasies 
were real, counterfeiting illness, somnambulism). Some of the grossest 
instances of hysterical behaviour have been recorded in girls not yet adolescent, 
cf. the Salem witches. Much of the work of Child Guidance Clinics is taken 
Up With the treatment of hysterical tendencies, not perhaps taking the form 
Of definite symptoms but plainly evident in the child’s personality, 

The precipitating factor for the onset of hysterical symptoms is usually 
a situation, emotionally charged, out of whioh the patient’s symptoms Will 
bring him more or les3 overt, but unacknowledged, gain. This gain need 
not be material and obvious, and may run directly counter to such accepted 
values ub health and ability to work. One of the plainest instances of a 
partial unsubstantial gain is that created by an injury, and the resulting 
insecurity and claim for compensation or pension ; hysterical symptoms 
flourish in such a soil, and are usually influenced for the worse by repeated 
medical examinations. Hysteria occurs among soldiers under active service 
conditions, and can readily be fostered in them by injudicious measures. 

Pathology. — This is’ almost wholly a matter of psychopathology. It 
is true that disseminated sclerosis and many other organic diseases of the 
brain may be accompanied by hysterical symptoms, but the association is 
not a constant one. The psychological changes can usually be traced further 
back than the happening that provoked the illness ; often they are the 
continuation of normal tendencies of childhood that have been fostered and 
extended by ill-judged upbringing. The hysterical symptoms that appear 
aB motor or sensory phenomena show the patient’s readiness for the trans- 
lation of experience into bodily symbols ; this is a special instance of the 
Universal tendency for somatic representation of experience, converting it 
into action. It is the facility and exaggeration, not the existence, of this 
'* conversion ” mechanism that is characteristic of hysteria. What is thus 
translated or “ converted ” into physical terms has been something painful 
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in fugues and so-called splitting of personality, which are instances of the 
exclusion of recent and remote painful experience from clear consciousness, 
lne wishes and fears that deviously attain outward expression as hysterical 
symptoms do not derive solely from the recent past, though much of their 
strength may come from it. It must be admitted that there are some 
hysterics in whom this psychopathology cannot be demonstrated, and that 
such cases are among the most intractable. 

Symptoms. — These may be divided into: (1) sensory; (2) motor, 
including fits ; and (3) quasi-psychotic. 

The. symptoms can be like those of any conceivable affection of which 
the patient has a notion. The cruder his notion, the less will his symptoms 
be like those of the simulated condition, but after he has been demonstrated 
to a class or repeatedly examined he may better his notion, and conse- 
quently his symptoms come closer to those of organic disease. Or, if he has 
had opportunity of seeing insanity, his pseudo-insanity may smack less of 
the stage than it otherwise usually does. The range of hysterical symptoms 
is bo great that to describe them all in detail would take inordinate space, 
and there is no need to do so. 

The sensory or, more properly, the perceptual symptoms include clavus 
and globus hystericus, blindness, deafness, and anaesthesia. The two former 
are so common in all sorts of mental disorder, especially those accompanied 
by anxiety, that they are of little specific importance in hysteria ; inquiry 
as to their presence will often in these rather hypochondriacal patients 
lead to their occurrence. The difficulty in swallowing reported by 
hysterical women may be associated with a strong disinclination to eat— 
anorexia nervosa ; it should not be confused with depressive anorexia or 
that of pituitary cachexia. Any cutaneous disturbance of sensation that 
the patient has a notion of can be presented, e.y., anaesthesia., either mono- 
or bi- lateral, or of stocking and glove distribution, and analgesia of any part. 
The anesthesia seldom corresponds to any nerve trunk, nerve root, or spmal 
segment, unless the patient has had special opportunities of knowing. With 
an anesthetic hand objects may be identified, and anytest which the patient 
does not recognise as referring to this disability he will perform satisfactorily. 
Such testa are not a means of “ catching the patient out as though he 
were a malingerer, but of ascertaining whether the symptoms express only 
his notion of some illness. The tests for a malingerer, it is true, amount to 
the same thing, though one assumes the malingerer to be clearly conscious of 
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physician’s greater knowledge of what should or should not accompany the 
symptoms of which the patient complains ; they are not intended to dis- . 
cover hysterical “ stigmata ” or characteristic anomalies. The ovarian and 
other hyperaesthetic spots, the pharyngeal anaesthesia and the concentric 
limitation of the field of vision formerly used diagnostically, were all pro- 
ducts of suggestion or, as in the last instance, phenomena that may occur in 
normal fatigue, in hypochondria and in certain cerebral lesions. 

The motor symptoms are paralyses, pareses, spasms, contractures, and 
tremors. Hysterical paralysis or paresis never affects individual muscles, 
but always movements. By various devices it can be shown that the patient 
can still use the affected muscles, as long as he does not know that the move- 
ment in question requires their use. The paralyses affect chiefly the left side 
of the body, are common in the legs (preventing proper walking or standing), 
and often occur in limbs or other structures that have earlier been the seat of 
an organic disability, e.g. trauma or paresis. If the paralysis be flaccid, no 
loss of tone or of reflex response is found, and the patient, through his ill- 
informed notions of what should happen, behaves otherwise than a patient 
with organic paralysis would — e.g. if asked to rise from the Bupine to the 
sitting posture without using his hands, he keeps his paralysed leg flat on 
the bed. If the paretic part be kept stiff, the antagonists will be found to 
come into action first when the patient is asked to perform the movement he 
says he cannot ; and if the movement has to be made against resistance, 
sudden removal of the resistance reveals how much of the apparently tremend- 
ous effort was going into associated irrelevant or antagonistic movements. 
Passive movement to overcome the spasticity or subsequent contractures 
cause the patient to be more upset than could be accounted for by any 
pain he may complain of. The varieties of abnormal gait are numerous ; 
many of them fantastically elaborate and, from the look of them, exhausting. 
Not only the musculature of the limbs may be affected but of the trunk 
(leading to curvatures and odd postures) and indeed any voluntary muscles, 
e.g. of the tongue, larynx, pharynx or eye. In hysterical aphonia the voice 
may sink to a whisper, or there may, more rarely, be complete mutism ; 
the voice can, however, be used normally for coughing and similar purposes. 
The aphonia often comes on after some local inflammation that has caused 
hoarseness, or after a fright. Stammering, usually of the exaggerated kind, 
may also occur. Spasm of the external ocular muscles, leading to a con- 
vergent squint, may accompany & spasm of accommodation. Ptosis and 
blepharospasm sometimes occur. Many of the tics and spasms that used to 
be thought hysterical are now recognised to be often physiogenic, e.g. residual 
symptoms of encephalitis lethargies and chorea ; spasmodic torticollis, 
for instance, is far less often psychogenic than used to be thought. "When a 
Bpasm or paresis has long been maintained, trophic disturbance may follow : 
blueness and oedema, shiny skin, fibrosis of periarticular structures, and 
similar effects of rigidity and disuse. Tremor is most often seen in patients 
with a spastic paralysis, but may occur independently, as in many of the war 
cases. It is variable in degree and rhythm, and often disappears when the 
patient’s attention is turned from it ; this, however, is not a safe criterion. 

Hysterical Jits commonly occur in patients with obviously hysterical 
personality. They may be little more than a fainting-attack or an outburst 
of temper, significantly like the tantrums of an ill-behaved child. Often, 
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state, such as great pam, anger or erotic excitement. Occasionally the patient 
shows plainly by her expression and movements that the fit is erotic- it 
may be a typical orgasm. The “classical" four-phase fits which Charcot 
described were artefacts of the clinic ; they do not happen now. 

Sometimes the patient’s fit becomes very like an epileptic one after he has 
spent some tame at a neurological clinic, or he may be an epileptic who also 
has hysterical fits. Some hysterics, by overbreathing, induce an epileptiform 
convulsion, which can be abruptly terminated if an injection of calcium chloride 
or gluconate be given. They may pass from one such fit into another, so that 
the condition suggests a status epilepticus. The unconsciousness that often 
appears to accompany a hysterical fit is seldom as complete as it looks ; neither 
is the subsequent amnesia. There may, however, be a delirium, corresponding 
to the emotional upheaval. Patients very rarely hurt themselves seriously in 
the fit, however violent, or have a fit when alone or asleep. The length of 
the attack and its degree often depend on the audience; the more the 
bystanders try to restrain the movements, the wilder do the kicking, struggling, 
biting, shouting, panting, spitting, etc., become and the longer they go on. 
There is neither the pallor nor the cyanosis, the regular sequence nor the 
subsequent headache and sleepiness of epilepsy ; urine is .not passed nor 
the bowels opened ; reflexes, including the corneal response, are unaffected, 
and the end of the fit may be abrupt. 

The gmsi-psychotic symptoms are stupor, twilight-state, pseudo-dementia, 
and fugue. In the stupor, seen typically in harassed weary soldiers under 
bombardment, the patient lies motionless, taking food like a twelve-months 
baby, non-xesistive, sometimes incontinent of urine or feces, and without 
any predominant emotional tone. It is of brief duration if the exciting 
circumstances cease to prevail. In less acute forms there may be a sullen 
resistive akinesia, or a condition lasting even for years, with an occasional 
break ; this is a rare form. Only with great caution and reserve should such 
stupoxose or semi-stuporose conditions be regarded as hysterical ; physical 
factors often play a large part in causing them, or they may be schisophrenic. 
The confusional or delirious states may accompany a fit or represent an 
important emotional experience, e.g. some sexual episode. They are often 
histrionic, and represent wishes of a religious or grandiose sort; or the 
patient may behave as though he were an animal or a child. Sometimes 
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live out some fantasy or — as more commonly happens — simply says that he 
does not know who he is or where he lives. Nearly always a hysterical fugue 
with gross amnesia turns out to have been a means of evading some predica- 
ment, and it is well to keep in mind in such cases that the patient may have 
broken the law or otherwise exposed himself to disgrace and punishment. 
The amnesia is seldom as complete as the patient states. Fugues may occur 
as a hysterical mechanism in an organic psychosis ; for example, in a man with 
arrested general paralysis who had been prominently and in detail reported 
as a case of multiple personality which responded to psychotherapy. Psycho- 
genic fugues are not invariably hysterical; they may be symptoms of a 
reactive depression in which despair and perplexity are conspicuous. 

“ Pseudo-dementia ” covers the large group who behave as though insane. 
It may occur, as in the so-called Ganser syndrome, in prisoners awaiting trial. 
■Whatever the circumstances, its motive is escape from a disagreeable situation. 
It is likely, however, that it is mainly those with a predisposition towards 
severe mental illness, especially schizophrenia, and the high-grade defectives 
who have recourse to this kind of hysterical behaviour. It sometimes comes 
on after brain injury. The patients’ behaviour corresponds necessarily to 
their notion of insanity, which is usually far enough removed from anything 
the psychiatrist knows as such. Occasionally, however, it is very near the 
buffoon-like conduct of some schizophrenics. The patients say that they do 
not know their own age, affect not to understand simple remarks, give absurd 
answers which nevertheless indicate that they know the right answer {e.g. by 
inverting the correct order of the figures in a sum). When asked about some 
simple matter, they look as though they were making terrific efforts to 
remember (herein behaving differently from the schizophrenic). The most 
characteristic thing is the disparity between the patient’s alleged deficiencies 
and his general alertness : he says he does not know anything about his own 
past, he cannot read or spell or do the simplest arithmetic, and yet he may 
be behaving quite naturally and adapting himself to the situation in a way 
which would be inconceivable if he had aotually so advanced a dementia. 

Some hysterics go to great lengths in their representation of ideas of illness. 
They will allow themselves to be put among grossly insane people, or submit 
to repeated operations, such as amputation. Self-inflicted injuries, e.g . 
keeping wounds and sores open, are not uncommon (cf. dermatitis artefacta). 
In some such cases masochistic tendencies can be recognised, but by no means 
in all. Suicidal attempts are not infrequent. They often have as their purpose 
revenge, the satisfaction of some spite, and the patient may leave behind a 
lying, fantasy-coloured letter, indicting someone. Frequently the suicidal 
attempt is in the nature of a theatrical demonstration, done in such circum- 
stances as make it unlikely to be fatal ; and if the patient kill herself, it is 
more through bad management than intention. 

Diagnosis. — It will be plain from what has been said that diagnosis 
must be both negative and positive — negative, by excluding any organic 
cause for the symptoms ; positive, by finding motives and relating the 
symptoms to them. Neither method is alone sufficient, because of the 
occasional concurrence of structural disease with psychogenic symptoms. 
As to the former, i.e. the negative method, it is unnecessary to enter here 
into all the differentiating points. Many of them have been mentioned in 
the foregoing description of symptoms, and all turn on the disparity between 
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what experience tells us would occur if these symptoms were of oicinfe 
on^n, and what the patient knows about such matters. Consenuentiv a 
doctor who has hysterical symptoms is extraordinarily difficult to din Jose 
aegatove sense. The method of arriving at a diagnosis by suddenly 
taking the patient unawares, and seeing if his symptoms persist, is to bo 
deprecated ; it antagonises him. Likewise undesirable is the procedure of see- 
ing whether one can suggest new symptoms to the patient, e.g. an anesthesia ; 
it can be both misleading and harmful. Neither is the hysterical nature 
of a symptom to be judged solely by whether it can be removed by sugges- 
tion ; for some organic symptoms are temporarily got rid of thereby, and 
many hysterical symptoms are not. An intimate knowledge of the range of 
symptoms of physical disease is much more useful to the physician than an 
equipment with special tests and lists of differences between 11 functional ” 
and ^ organic. It is not only a problem of neurology but of the whole of 
medicine, since the hypochondriacal tendencies of many hysterics lead them 
to complain of visceral symptoms ; usually, in doubtful cases, the symptoms 
are those which might well occur in the earlier stages of some physical disease. 
It is, however, in neurology that the most difficult cases of all arise, e.g. in 
disseminated sclerosis, carbon monoxide poisoning, cerebral vascular disease 
or encephalitis lethargica ; here there is more likelihood of the organic disease 
being overlooked than of its being wrongly diagnosed. The patient’s previous 
personality, any provocative situation or emotional disturbance, the previous 
occurrence of organic signs, e.g. transient diplopia, and the age of the patient 
must be considered. Hysterical symptoms appearing for the first time in 
middle or later life in someone whose personality has been stable, are probably 
not solely psychogenic. If the symptoms diminish when little or no attention 
is paid to them, they are more likely to be hysterical. 

Course and Prognosis. — This depends mainly on the patient’s per- 
sonality and social setting, and on the treatment employed. A long history 
of hysterical traits prior to the illness, a continuance of circumstances favour- 
able to the symptoms, and inadequate ox excessive treatment are all unfavour- 
able. This is, however, an illness that sometimes confounds prediction, 
patients recovering when many adverse factors have been operative and the 
symptoms have been present for years. In children the prognosis is fairly 
good if treatment can be undertaken promptly ; it is best if the hysteria is 
monosyznptomatic and has come on after a fright. In all cases m which the 
situation which provoked the illness persists, the outlook is bad ; for example, 
in the compensation cases, for which no medical treatment is of an 7 , 
for obvious reasons— until the litigation is settled once for all. Similarly, 
during war psychotherapeutic successes are often dazzling while the hysterical 
soldie! is under treatment in hospital, but the symptoms come again when 
" return to duty. Them are many varieties of outcome, chronic 
invalidism being the commonest. A few patients later become schizophreni , 
and a few become involutional melancholics. The prognosis m respect 
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Treatment. — Too much treatment is worse than too little. Injudicious 
physical or psychological treatment of hysterics often makes their symptoms 
worse and their illness intractable. Recondite methods should be eschewed 
by all but experts. Common sense is as important as psychological under- 
standing ; and social usefulness more to be aimed at than removal of symptoms 
or attainment of self-knowledge. In short, it iB not the hysterical illness or 
the mechanism of repression and conversion that calls for remedy, but the 
patient’s inadequate way of dealing with difficult situations. Consequently, 
the whole treatment must aim at the patient’s return to ordinary conditions 
of life as soon as possible, and at a re-education of his ways of meeting 
difficulties. To tins end it is profitable to go over with the patient the 
situations, emotional disturbances and motives that led up to the illness, 
and to do this without implying moral judgment or social indifference — 
certainly without teaching the patient one’s psychological theories. It is 
a matter of general psychotherapy (see p. 1848) ; jmd it may entail a far- 
reaching analysis of the patient’s past life, her emotional development and 
her instinctual tendencies. It is questionable, however, whether anyone 
without special psychiatric experience is wise to enter lightly upon this way 
of benefiting the patient. For, on the one hand, he may be misled into a 
wilderness of fantasy masquerading as once-repressed, now-recalled psychic 
trauma ; and, on the other, he may be at a loss how to deal with the attachment 
and dependence upon him which the patient will come to Bhow, and which 
may in fact be the chief influence in bringing about her precarious recovery. 
A great deal may be achieved — perhaps as much as by more thoroughgoing 
methods — if the physician, himself mature and with impartial insight into the 
psychological motivation of the symptoms, leaves aside in his dealings with 
the patient any very detailed inquiry into the more remote causes of the illness 
and the purposes it served; and, instead, directs her towards a better social 
adaptation, by advising her to avoid when possible the situations that, as he 
sees, favour the production of symptoms, getting her into a disciplined way of 
living, and stepping in with explanation, support and advice whenever fresh 
difficulties arise. His success in getting ria of individual symptoms at the 
beginning may be an important factor in establishing the necessary relation- 
ship with the patient. Such a line of treatment is not heroic, it is scarcely 
even rational, in the sense of being causal, but it avoids some of the commonest 
blunders and may be strikingly successful. For this, or indeed any treat- 
ment, admission to hospital is not essential ; but it will help when there 
are adverse factors in the patient’s situation and, of course, will be essential 
if there be such symptoms as self-injury, suicidal attempts, pseudo-dementia, 
or gross paralysis. The danger of the patient’s picking up new symptoms 
in hospital should also be weighed. Isolation is usually inadvisable. 

* Many of the symptoms of hysteria will not wait upon general treatment, 
but demand energetic intervention. Anorexia, for instance, cannot be 
allowed to go on to an avoidable inanition, nor a paralysis to the stage of 
contracture ; a mute patient, or one who is deaf or blind or ignorant of his 
own identity, offers such practical obstacles to almost any kind of treatment 
that the symptoms must be tackled and disposed of early. For this purpose 
suggestive measures are valuable and appropriate physical treatment may 
be called for, e.g. supervision during feeding, or even tube-feeding in anorexia 
nervosa, physiotherapy for paralysis, voice-exercises. Suggestive measures 
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h , f of hypnosis ; suggestion m the normal waking state 
has many advantages over hypnosis, though those expert in the latter are 
sometimes very successful in their treatment. Suggestion, like almost 
every form of treatment of hysteria, has pitfalls, and its triumphs, like those 
of every other method, sometimes prove vain, but in the hands of a physician 
who is at once confident and cautious, this method may result in a satisfactory 
recovery. If, in using suggestion, such physical devices as faradisation can 
be avoided, it is better to do so. As a means of demonstrating that the 
illness is not due to local disease, however, such methods sometimes take 
their place in a detailed plan of treatment. Motor and sensory symptoms can 
usually be got rid of in one or two sittings if the physician is patient, deter- 
mined and confident in the use of persuasion and suggestion. Intravenous 
injection of a barbiturate, such as sodium amytal, may facilitate such treat- 
ment, and may help the patient to disclose motives and happenings he had 
been reluctant or unable to talk about; disclosures of this kind, however, 
must be received and utilised with caution. 

The choice of occupation, the settlement of any social cause of illness 
(e.g. claims for compensation), and the obtaining of a healthy attitude — 
• neither complaisant, much-enduring nor harsh — on the part of the patient’s 
relatives and friends, are all important factors in treatment. The hysterical 
reactions to injury call for special mention because of their frequency. 
Though often of transparent motivation, they are not by any means to be 
regarded as outright malingering : for the patient’s feeling of illness may 
be sincere, his symptoms distressing, his anxiety typical, and his irritability 
and insomnia symptoms that he would gladly get rid of. But they are 
none the less psychogenic. It is often assumed that so far as an illness is 
psychogenic, it must be treated only by psychotherapy. This is false theory. 
There are few mental disorders in which psychotherapy alone produces such 
ntrm.11 benefit as in the hysterical conditions due to the compensation or 
pension situation that may follow an injury. Putting an end to the situation 
early and the resumption of ordinary activity as soon as any physical injury 
has been repaired are the most potent measures in the earlier stages. Even 
if the symptoms have been present a long time, the ending of dispntes about 
claims and the return to ordered routine and regular occupation achieve 
more than do frequent medical interviews. Psychotherapy is then an 
ondmjJi m not, not an essential feature, of the treatment. Marnage should never 
.6Bnno8o ?8 mo,ommended as treatment for hysteria ; the superstition about this has 
d. in lamentable troubles, especially for the person the hysteric maraes. 
eSio apmdf ; 8 no t to say that every hysteric is to be dissuaded from mareying , 
• 9 there are more things than treatment to be considered then. Marne 
vsm hysterics however, should not be recommended to have a child. Contrary 
r ' to popular notions, pregnancy and pueipenum more often aggravate than 
benefit hysteria. Moreover, hysterical women are not dually satisfactory 
parents, and commonly induce psychopathy m their children. 


ANXIETY STATE 

As already stated, the emotional syndrome so called is part of the 
gro^ of Stive disorder, io whioh depressor, eod memo exo.te m «ot 
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are also included. It is there described. It would be indefensible to put 
into a special category all the forms of mental illness in which anxiety is 
conspicuous, for it can be Bevere in the most diverse conditions, ranging 
from delirium tremens to schizophrenia. The outwardly mild form, tending to 
chronicity and often largely psychogenic, responds well in the less advanced 
stages to psychotherapy ; it is therefore important that its recognition should 
not be delayed because of a doubt as to physical disease. Yet often the 
correct diagnosis is overlooked while the patient is being investigated or 
treated for some local disorder. This arises partly because of the quasi- 
physical signs of fear which he may show — dizziness, tremor, nausea and 
vomiting, indigestion, diarrhoea, shortness of breath, palpitation, a sense of 
oppression in the chest, rapid pulse, flushing, sweating, frequent passage of 
urine, etc. It is still more due to the patient’s anxiety turning on his health, 
especially his physical health, and leading him to ask for more and more 
medical opinions. X-rays, laboratory investigations, etc., the favourable 
results of which, however, do not allay his worry. Over-cautious advice as 
to regime, based on a possibility that there may be some early physical disease, 
can be harmful to the patient’s mental health in that it restricts his normal 
life, and may constantly recall and reinforce his anxiety. The converse error 
of mistaking some early symptoms of physical illness for hypochondriacal 
anxiety is equally to be avoided. Physical investigation of doubtful cases is, 
in short, indispensable, and should be prompt as well as thorough. When it 
fails to confirm the presence of a physical disorder the patient should not be 
treated as though he will still be in danger of the physical illness unless he 
takes special precautions in diet, exercise, etc. This is well illustrated by 
such a condition as effort-syndrome, where care taken to avoid any damage 
to the heart intensifies the illness. The patient should be fully investigated 
on the psychological side and treated accordingly ; this does not mean that 
he should be treated only by psychotherapy. The discovery of a possible 
psychological cause for the symptoms does not prove that there is not also 
a physical cause for them, but it makes it less likely. The converse is also 
true. For aetiology, diagnosis, prognosis and treatment see section on 
Affective Disorders. 


OBSESSIONAL DISOKDER 

Definition. — In this condition the characteristic feature is that, along 
with some mental happening, there is an experience of subjective compulsion 
and of resistance to it. Commonly the mental happening (which may be a 
fear, an impulse, or a preoccupation) is recognised, on quiet reflexion, as sense- 
less ; nevertheless it persists. 

AEtiology. — Intrinsic. — The hereditary factor is strong. A third of the 
parents of obsessional patients, and a fifth of their brothers and sisters, 
have themselves shown pronounced obsessional traits ; the proportion 
is in each case higher if all forms of mental abnormality be included, 
since both schizophrenia and affective illnesses occur with more than 
average frequency in families of obsessionals. The abnormal personality 
of the parents is probably also potent as an environmental cause. Very many 
obsessional patients have for years before they became ill shown a rather 
characteristic mental constitution : they are excessively cleanly, orderly and 
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a^ SC n l e H^ US Vf' 03der3 f ° r P recision •*, <*ey have inconclusive ways of thinking 
and acting , they are given to needless repetition. Those who have shown 
such traits since childhood are often morose, obstinate, irritable people • 
others are vacillating, uncertain of themselves, and submissive. “ Obsessional ’’ 
traits occur, however, m many people who never become mentally ill, and 
m many who become mentally ill otherwise than with an obsessional disorder. 
Consequently these traits cannot be rigidly held to be the forerunners or 
non-morbid counterpart of obsessional ill n a b b 

Extrinsic. The influence of strict, morose, cruel, overconscientious 
or obsessional parents has just been mentioned. It is difficult to weigh its 
importance ; certainly in some cases it plays no part. There is nothing specific 
m the situations which supply the content of an obsession : they might equally 
well have preceded hysterical symptoms, for example, in a person so pre- 
disposed. Nevertheless, the fright or pain which once accompanied a particu- 
lar experience, or a long series of experiences, must not be overlooked in working 
out the multiple causes of some obsession psychologically related to thia 
experience. 

Encephalitis Iethargica and a few other cerebral diseases may produce 
typical obsessional symptoms in persons previously free from demonstrable 
tendencies in this direction. 

Pathology. — Apart from the difficult instances in which lesions of the brain 
are accompanied by obsessions, this is at present wholly a matter of psycho- 
pathology. Some elements of an obsession are universal human attributes : 
all little children tend to ritualise and repeat ; all human beings are at times 
uncertain of the rightness or sense of what they have done ; they try to avert 
trouble by symbolical acts and other magical devices, whose effectiveness 
they may question {e.g. superstition) ; many normal people, moreover, have 
mild obsessions that do not bother them [e.g. scruples). The manifest struggle 
going on in the obsessional patient may be restated in terms of hypothetical 
instinctual tendencies. Such attempted explanation cannot be verified; 
and it is more useful to pay heed to the repression, displacement and substitu- 
tion which lead to symbolic representation of emotionally significant earlier 
experiences, and to the protective mechanisms by which the patient tries 
to ward off the painful and overwhelming obsession, with the result that he 
develops complicated rituals and similar devices which may be mistaken 
for the essential symptom. The transition from obsessional to schizophrenic 
is easy to understand psychopathologically, since in both some contents of 
consciousness are separated from the main stream. 

Symptoms. — Obsessions are conveniently classified as : 1. ideas or linages ; 
2 impulses ; 3. phobias ; and 4. rumination. These overlap constantly. 

* Among obsessional ideas and images are tunes, phrases, mental pictures 
of a disagreeable sort {e.g. of a mutilated corpse), and obscene associations 
(e a every cranny reminds the patient of a vulva). Obsessional impulses are 
often of l suicidal or aggressive character : the > patient may tel .an urge to 



■eg. impulses to swear loudly in church, or to laugh at a funeral ; or more o 
an intellectual aort, such as an impulse to count and ™^dafe uumbe 


an intieuecLiuw buiu, duvu , - it. 

senselessly or to avoid typing any word with a given number of letters or 
b^Sg Witt a particular consonant. TW>m are closely bound up with 
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the other varieties of obsession : thus, the patient who has an impulse to 
plunge a knif e into his friend’s or his own neck has an understandable phobia 
of knives ; the patient who is troubled by obscene thoughts whenever he 
looks at a naked statue develops a phobia of museums. Not all phobias can 
be so accounted for ; they may rest on some forgotten alarm, and take a 
queer form, such as a phobia of lavatories or of one-legged men. It is loose 
usage to give the name “ phobia” to every case in which an individual develops 
fear that is excessive or inexplicable ; the essential features of an obsession, 
already mentioned, should also be present. The term “ claustrophobia,” for 
example, is often loosely applied to a fear or dislike of being in an enclosed 
place, which is not obsessional. Fears of dirt or infection are very common 
phobias : they are symbols of moral, usually sexual, taint, and they lead 
to much washing, etc. ; thus, a patient who has blamed himself for masturba- 
tion may be constantly washing his hands, or following a complicated 
ritual of touching nothing with his bare hands for fear of contamination. 
Often the rituals and defensive precautions seem grotesque when compared 
with their ostensible purpose, as in the case of a patient who is perpetually 
putting himself to the greatest trouble in order to ensure that he never Bteps 
on a worm inadvertently ; much of the grotesqueness disappears when it is 
discovered what the worm symbolises for him. Ludicrous as his behaviour 
may seem, it is often tragic in the distress, and indeed ruin, it may cause him. 
Another phobia is that which has fear as its object, i.e. the patient is afraid 
of any situation in which he may feel fear ; some such patients do not leave 
their homes for years, because they fear they may have “ agoraphobia ” 
once they get outside. Obsessional rumination usually takes the form of 
endless questioning or search. The patient has to ask himself “ Why ” 
with pointless insistence about all manner of problems beyond his or any- 
body’s grasp ; or he has to keep casting round in hiB mind after some forgotten 
name or word which he could easily do without. Religious scruples sometimes 
fall into this category, as when a penitent is continually running to his 
confessor with some venial trifle he has come upon in his interminable self- 
questioning and doubt. 

Obsessional patients are in most cases depressed ; their illness is a de- 
pressing one. Besides this secondary depression, however, there is frequently an 
association of a more intimate kind, in which depression — or mania — is the 
essential or the main part of the illness, and the concurrent obsessions seem 
to be symptoms of this affective disorder. In such cases the obsessional ' 
illness is very often cyclical in its course. Anxiety is a common accompani- / 
ment of obsessions ; in phobias it is most conspicuous. The anxiety is in y 
separable from the patient’s struggle against the subjective compulsion 
which is so alarming to hiB feeling of integrity in self and mind, such a shock 
to his belief that he is a free agent. Schizophrenic symptoms may be ir/the 
offing, or actually present, when the obsessional ideas are of the magical 
kind, e.g. the patient feeling that the effect of his obscene thought/ upon 
others may be averted by some gesture, or when his rituals are ca/ried to 
bizarre lengths, e.g. having to save the last drops of his urine because of 
some recurring doubt. Depersonalisation may occur in the course of an 
obsessional illness. I 

Diagnosis. — If the essential features, i.e. feeling of subjective com- 
pulsion and immediate resistance to this, be kept in view, it is seldom 
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diffieixlt to distinguish between obsessions, on the one hand, and delusions 
haUucinations, ideas of reference or self-reproaoh, feelings of being influenced 
and schizophrenic stereotypies, etc., on the other. § The onlf Xrence 
between obsessions and many schizophrenic phenomena towards which the 
pafaent retains insight and which he regards as alien to him, lies in the nature 
of the compulsion he experiences : in obessions it is subjective— he feels that 
it comes from within his own mind, whereas in the schizophrenic phenomena 
he reels that it comes from without, it is imposed upon him. It is a diff er- 
ence, however, that may be obliterated, i.e. what was once obsessional 
may become schizophrenic, but this is an uncommon outcome when the 
obsessional disorder is definite and well-established. In differential diagnosis 
it must be remembered that obsessions may occur in the course of almost 
any mental illness in a person of obsessional tendencies, and that the psycho- 
logical mechanism for the production of obsessions, lie that for hysterical 
symptoms, is present in almost everybody in varying degree. Consequently, 
an illness is not to be regarded as obsessional unless obsessions are the chief 
symptoms. 

Course and Prognosis. — The outlook for recovery is worse if obsessional 
symptoms have been present since childhood, if they now fill up moat of the 
patient’s time, and if he is weakly resigned to his illness. The beBt outlook 
is when the obsessional illness comes on suddenly in a person who has not 
had conspicuous obsessional traits or who has had previous benign attacks. 
A cyclical course is not uncommon. The situation is ominous when the 
ritual gets more and more systematised and remote from what previously 
occasioned it. The development along schizophrenic lines, already men- 
tioned, is more to be feared in such cases and in those with bizarre obsessional 
thoughts ; the great majority of gross obsessionals, however, do not become 
schizophrenic or anything else than obsessional. About half the cases 
recover from an attack, which may, however, last for a year or even more. 
Many people are subject to brief attacks, lasting only a few days, and largely 
due to fatigue or physical illness reducing their mental health. Inter- 
current happe nin gs influence the course of the illness, c.j. some men were 
free from symptoms during their period of war-service, with its routine and 
lack of responsibility or need for decision. The content of the obsessions is of 
little use prognostically. Old age is not in itself an adverse factor, but 
attacks in childhood suggest a strong constitutional bias and are therefore 
unfavourable on the whole. Few obsessionals give way to anti-social impulses, 
e.q. to suicide, homicide, delinquency. It is true that obsessionals who are 
aiso depressed may kill themselves, and that obsessionals who are : irritable 
and angry may injure others; but obsessionals rarely yield directly to an 
impulse they have resisted, or need to have irresistible impure urged m 
extenuation of a crime. Sexual offences and perversions are rarely obsessional. 

Treatment.— Patients should be encouraged to continue at their occupa- 
tion and not to test themselves, or try to overcome their obsession by re- 
neatedly putting themselves in a situation in which it will occur. So long 
as then imputes are not likely to get them into trouble, they should be 

-i.j 1 « ” them; external restrictions are more helpful 

The physician should aim at getting - 


dissuaded from 
than reliance on 


fighting 
“ will-power. 


patient w^ by putting £ end to his anxiety and struggle ; if that is not 
wholly attainable, the patient must be educated to deal with his obsessional 
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tendencies by acknowledging their existence, their psychological origins, 
and, often, their harmlessness in those very respects in which he thought 
them most harmful, e.g. obscenity. Frank recognition of obsessional ten- 
dencies, which everyone has in some degree, is an important step in learn- 
ing to control them. In some patients the obsessional attack is so cyclical 
and almost self-limited that a brief rest and general care are all that is needed. 
In others, whose affection is chronic, recovery is out of the question, but 
advice about the management of their lives, varying according to their 
individual circumstances, helps them greatly. These patients, so prone 
to rumination and endless questioning, often clamour to be psycho-analysed. 
There is no evidence that psycho-analysis, however prolonged, benefits 
them more than methods that are not so exigent of time and money. Obses- 
sional children who may be beset with fears of contamination and religious 
scruples, usually respond well to changes in their human environment,' 
advised after the physician has inquired into the family and school situation ; 
temporary separation from an obsessional parent or treatment of the latter 
often proves remarkably beneficial for the child. Discussion of his problems 
with the child (especially if they centre round secret sexual play) is an im- 
portant adjunct of such treatment, just as it would be with an obsessional 
adult. 

PSYCHOPATHIC PERSONALITY 

There are many who do not regard themselves as ill, nor do others think 
them so, yet their behaviour is abnormal enough to upset or puzzle other 
people, and sometimes themselves. In this it is like mental illness, and calls 
similarl y for psychiatric understanding and treatment. But since they are 
not ill, their behaviour must be attributed to abnormal personality, much as 
an aberration like alkaptonuria must be attributed to abnormal physical 
constitution. All abnormality of personality that does not amount to manifest 
illness may properly be called “ psychopathic personality.” The term does 
not connote an evaluation indicating the usefulness of the personality in 
question to society, nor a prediction, according to the probability of subse- 
quent illness : it is a descriptive term, not an appraisal of potential morbidity 
or character. But people of abnormal personality will often come into 
conflict with organised society and with individuals more normally constituted; 
they will be on the whole more vulnerable to stresses ; their peculiarities, 
intensified into symptoms of illness or proofs of delinquency, will earn them 
pity, contempt, dislike, punishment, or compulsory treatment. It is there- 
fore common for “ psychopathic personality ” to be used as a pejorative 
term, limited to those who will afflict society in some way — the “ anti-social 
psychopath,” the “ psychopathic tenth,” are significant phrases, akin to 
“ psychopathic inferiority ” and the still earlier “ moral insanity ” ; or the 
term is used to denote those who stand in danger of insanity — the “ schizoid 
psychopath,” for instance. It is, however, wrong to apply to the concept 
“ psychopathic personality ” so shifting and subjective a criterion as social 
disapproval, nor can mental illness be assumed to be a certain outcome in 
even pronounced aberrations of personality. Among mystics and poets, 
men of action* scholars and scientists are some who have properly been 
classified as of “ psychopathic personality,” their abnormality consisting 
nevertheless in unusually high, rare and valuable if peculiar qualities, rather 
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to th R th A fc H v i bee ? Clt ? d as samples of psychopathic personality, testifies 
to t R n^ff‘ P fn t ! leref0re %”? a ? 7 J ud S ment about the good or harm they do 
nntsuZ +hl S Pl& are 8aid *? iave a P s y cio pathic personality if they 7 fall 
hLlfW th r de rM ^, a ^ 0 eed u P° n . as normal — not quite the same thing as 
healthy yet are not ill. Society being ordered as it is, the majority of such 
abnormal people will at some time come into conflict with it or fail to meet 
its demands and their conduct will often rightly be called anti-social The 
anti-social group of persons with psychopathic personality is large ; its size 
will vary according to the culture in which they live and the allowances or 
opportunities it makes for them. This is obviously true if their adjustment 
as adults to the demands of the community is the measure of their “ anti- 
social . trends ; it is true also of their development and the way in which 
social influences may be such as to foster their Bmooth participation in a very 
diverse pattern of human relationships, or may mar them, giving neither 
free play nor direction to their peculiarities. Success in preventing many of 
these abnormal people from becoming a nuisance or a danger is, therefore, 
a test of the educational methods, the pliancy, and the psychiatric hygiene 
of a community. This is not to ignore the hereditary and narrowly individual 
factors which determine psychic constitution, but to stress the social causes 
of later social failure, should it occur ; such failure, however, need not be 
regarded as inevitable in people of psychopathic personality. 

Classification of psychopathic personality can be (1) arbitrary, (2) psycho- 
logical, or (3) psychiatric. The first picks out what seem serviceable char- 
acteristics that occur often and conspicuously; thus, one well-sponsored 
list is made up of the excitable, the unstable, the impulsive, the eccentric and 
perverse, the quarrelsome, the anti-social, and the liars and swindlers, and 
makes further reference to aesthetes, scatterbrains, enthusiasts, and fanatics. 
The second, which is the ideal method, is based on the varieties of normal 
personality. Unfortunately the types, trait-clusters, and other classificatory 
groups so far proposed do too much violence to the complexity and range of 
human personality, and are often too dependent on a theory, to be satis- 
factory or lasting. The third, or psychiatric, classification, is likewise pro- 
visional but it has the advantage of grouping these non-morbid abnormalities 
in the same categories as the severe, morbid ones (with which there is reason to 
believe them genetically connected). To do this begs some fundamental 
questions, but it is for the present useful to recognise schizoid, affective, 
paranoid, obsessional, hysteric, and perhaps epileptic varieties of psycho- 
pathic personality. This list is open to the objections that must be made to 
any attempt at stating types of personality, and it is wrong to suppose that 
any of the varieties mentioned must always precede, or indicate proneness to, 
the illness from which its epithet is derived. Nevertheless, they give the 
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included. If this psychiatric classification were to be judged by as rigorous 
1 standard as the psychological, it could not stand ; it will no doubt eventually 
give way before a surer psychology of personality and a surer psychopathology, 
^ indeed j t would have to now if the psycho-analytical conception of the 
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structure of normal and morbid personality were accepted as final. For the 
time being, it is convenient to use these derivative terms, such as schizoid, 
and to give them no more weight than the bare labelling of personality 
deserves — featherweight. Any genuine understanding of a psychopathic 
person’s motives and conduct requires consideration of his development, 
circumstances and traits with a fullness, and an acceptance of what is unique 
in bim, that makes classification nugatory. It is the same as with mental 
illness, in which also our labels have only limited and provisional value. 

Besides the hereditary and social causes of psychopathic personality, 
anomalies of cerebral structure may contribute to the condition. But in 
childhood and in maturity damage to the brain, by infection, poisoning, 
malnutrition or trauma, can lead to changes in personality, such as occur 
after encephalitis, carbon monoxide intoxication, pellagra, operations, and 
accidental violence to the brain. They do not conform to a single pattern, 
and may be complicated by intellectual impairment. They depend to some 
extent on the part of the brain affected ; in perhaps the most striking group — 
encephalopaths whose emotional control is much reduced so that they easily 
become violent when they cannot get their own way — the hypothalamus and 
other structures in therhinencephalon are strongly suspect. Electro-encephalo- 
graphic data have recently been added to the clinical, psychological and 
experimental evidence for this. Some writers believe that most of those with 
psychopathic personality characterised by violent outbursts have an innate 
or acquired cerebral abnormality, and even, though on inconclusive grounds, 
that there is a kinship between the aggressive psychopath and the epileptic. 
It would, however, be a mistake to attribute psychopathic personality, even 
when marked by excitability and impulsive acts of violence, mainly to 
anomalies of cerebral constitution; emotional deprivation or insecurity 
during childhood, parental mismanagement, and in adult life severe 
frustration and adversity constitute psychological causes which are often 
in evidence. 

Any description of forms of psychopathic personality must be lengthy, 
as must also any consideration of their psychopathology and treatment. 
Crime, juvenile misbehaviour, habitual or sporadic drug-taking, peculiarities 
of sexual desire and practice, incapacity for certain occupations and public 
duties {e.g. school teaching, military service), the temperamental concomitants 
of inferior intelligence and, at the other extreme, some of the characteristics 
of genius ; these are intimately linked with the problem of psychopathic 
personality, and their exposition would demand a fuller treatment than space 
allows. 

MENTAL DEFICIENCY 

As already stated (p. 1854), there is nothing in principle to separate these 
from other forms of mental anomaly save that they occur at an earlier stage 
of life. Like mental disorder, they shade into normality ; no man can say 
where stupidity ends and feeble-mindedness begins. A gain, as with mental 
disorder, the same clinical picture may be due to a variety of causes ranging 
from heredity to trauma. They are, moreover, delimited rather by social 
than by other criteria, and they are not definitely associated with any constant 
pathological findings, except in the numerically limited group of special 
clinical types. In that they are capable of only limited improvement when 
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Jnmn?? f 1 i 1Shed ' an< * ttat intellectual functions are more obviously 
-f an an7 S herSj their s ™iiarity to cerebral impairment in adult 
life is easily seen. They are not by any means cases of purely intellectual 
defect , they represent, it is true, one extreme on the scale which has people 
of great intellectual ability at its other end ; but they are also examples 
ol a general impairment of mind, affecting the emotional and conative 
functions, and often associated with a more general impairment of the whole 
organism, which may be seen in its physical structure. Since the milder 
forms are indistinguishable (except on an arbitrary reckoning) from what 
may be termed normal stupidity, it is. difficult to use rigorously the official 
definition of mental defect, as a condition of arrested or incomplete develop- 
ment of mind existing before the age of 18 years, whether arising from 
inherent causes or induced by disease or injury; but the description is 
serviceable. It should be recognised that, just as “psychosis” differs 
from “ neurosis ” only in a rough social sense, turning on the need for special 
care ; and “ neurosis ” from “ normality ” only in respect of the limitations 
the former imposes on one’s daily life as a social organism, so does the dis- 
tinction between normality and feeblemindedness, and between gross or 
certifiable deficiency and the lesser forms, turn on the social adaptation of 
the person in question. To complete the points of similarity there is recog- 
nised a " moral defectiveness,” which has its parallel in some kinds of “ psycho- 
pathic personality.” The effects of encephalitis lethargica, parenchymatous 
syphilis, and thyroid deficiency upon the mental state and development at 
different ages, or the varying results of amaurotic familial idiocy in the 
infantile and the delayed juvenile form, illustrate how important is the 
stage of growth or maturity at which damage is done. 

/Etiology. — The customary division is into primary (hereditary) and 
secondary forms, but a less dogmatic distinction is between those who repre- 
sent the lower extreme of normal variation (the “ subcultural ” group) and 
those in whom a gross structural pathology is discoverable. The former 
group is a large one, making up approximately three-quarters of all cases 
of mental defect. This is an estimate arrived at by independent workers, 
but likely to be changed as we acquire better methods of determination and 
fuller knowledge of the subtle interplay between environment and heredity. 
The grosser the deficiency the less important the hexeditaiy factor, except 
in some rare well-defined anomalies, such as. amaurotic idiocy. Familial 
concentration of a given form of defect is specific for each clinical type. A 
combination of several genetic factors is probably responsible for all but the 
special types ; the mode of transmission of amaurotic familial idiocy and ot 
phenylketonuria is recessive ; that of epiloia dominant. . , 

The environmental causes are prenatal {e.g. mongolism), congenital, 
or infantile (e.g. birth injury to the brain, memngo-encephahtis, hydro- 
cephalus, cerebral syphilis). Various poisons and .deficiencies may be re- 
sponsible, as in the well-known instance of cretinism, as well as certain 
malformations of the cerebral tissue, e.g. microgyria and porencephaly, and 
of the cranium, e.g. oxycephaly. Sensory defects, as m a deaf-mute, may 
greatly impair mental Svelopment. It is possible that some cases ofsebzo- 
Sirenfa beginning in the first few years of life are indistinguishable from 

mental defect and are diagnosed as such. . - v . + v: s ; a 

Pathology.— In many oases there axe no significant findings , this is 
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particularly the case with high grade defect. It is ptobably impossible 
from the histological appearances to infer the extent of hereditary or eXo j 
genous causation. Developmental anomalies, such as general hypoplasia 
and macrogyria may, however, be mingled with, evidences of a past lesioii, ad 
in porencephaly or hemiatrophy, or with signs of a disease actually present, 
as in amaurotic idiocy, cerebral lues, and tuberose sclerosis. Localised lipoid 
deposits in the brain are found in amaurotic idiocy, Schiiller-Chxistian’s 
disease, gargoylism, and Niemann-Pick’s disease. 

Symptoms. — The usual classification is into idiots (who are too defective 
to be able to guard themselves against common physical dangers like falling 
into the fire), and imbeciles and feeble-minded persons (who need to be 
looked after because of their incapacity to manage their affairs or to profit 
by instruction). Imbeciles cannot earn their living ; the feeble-minded 
cannot get on in an ordinary school, but may learn a good deal in a special 
school and be able to earn a living. The criterion is in each case mainly 
a social one ; the same is true of “ moral defect,” i.e. mental defect coupled 
with strong vicious or criminal propensities. Although these terms Sr 6 
defined in an Act of Parliament, they are vague and of administrative rather 
than medical use. An attempt has been made to render them more precise 
by psychometric means : the customary tests for mental age (usually the 
Stanford-Binet) are applied, and if the subject’s intelligence -quotient 

/mmtdage^ W0\ ^ j eS3 ^ an 20 he is called an idiot; if it be between 20 and 
\ actual age 1 / 

50, an imbecile ; if between 50 and 70 feeble-minded. It must, however, 
be recognised that though mental defect is mainly a matter of intellectual 
capacity, it is not solely this, and that intelligence tests, however valuable and 
trustworthy, cannot give a complete indication of the degree of mental defect. 
Even the intellectual defect may be uneven, showing much more in some tasks 
than in others, and it would be a gross error to suppose that a mentally 
defective person with a mental age of, say, 9£ years is mentally in the same 
state as a normal child aged 9£ years. 

The 'physical symptoms are chiefly due to lesions of the central nervous 
system : birth trauma may have led to paralysis, spasticity, athetosis ; 
or there may be evidence of an inflammatory condition of the brain and 
its membranes, as from syphilis. The whole clinical picture may be greatly 
coloured by the motor disturbance, e.g. continual rocking and twisting 
movements, grimaces, and abnormal posture. The Special senses may be 
affected, as the result of an independent anomaly, e.g. coloboma, misshapen 
ears ; or from a common cause, e.g. interstitial keratitis, the retinal changes 
of amaurotic idiocy. It is dubious whether the “ stigmata of degenera- 
tion,” such as a “ Gothic ” palate or a Darwinian tubercle, occur any more 
frequently among defectives than in the rest of the population : at all events, 
there is none that can be used diagnostically, except in the case of mongoloid 
idiocy. There are, however, some correlations between somatic anomalies 
and mental defect. Thus, there are more physical defects among these 
people than in the average population, and this becomes more evident as 
one looks lower in the scale of mental defect, in which skeletal and cardio- 
vascular anomalies may fairly often be found, sometimes, but not always, due 
to thyroid or pituitary disorders. The mongoloid variety is described below. 
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T ar ? kc . k of intelligence and of the normal exercise 
and control of primitive tendencies. This may be extreme, as in idiots who 
cannot be taught to feed themselves and keep clean or who can only just 

»r«°S e ? e!r c r? 3nj0ns n? d makB their elementary needs known-thev 
arc, maced, much less intelligent than an animal. Imbeciles are usually 
incapable of learning and remembering any but very simple matters. They 
may, however, be able to do automatically what they cannot understand or 
put to independent purpose : thus, “ idiots savants ” are especially clever at 
doing mental arithmetic, recalling dates and other such operations. What 
imbeciles manage to learn they cannot utilise in any but the most familiar 
circumstances. Abstract concepts are too hard for them, and their judgment 
is as poor as their grasp or awareness of what is relevant in any situation. 
Though in many trays suggestible and accessible to flattery, they may be 
obstinate and egotistical, and readily fall into antisocial courses, e.g. pro- 
stitution, vagrancy, crime. Crude sexual offences or murder may be com- 
mitted as lightly as some minor deception. The personality of imbeciles 
varies widely : some are docile and kindly, others rough or deceitful and 
vindictive. It depends much on their upbringing. It has been found that in 
satisfactory conditions only about 8 per cent, of defectives show antisocial or 
troublesome behaviour. Bat though the deviations of personality may not 
lead to delinquency, it i8 common to find in mentally deficient persons defects 
of temperament and character, as well as of intelligence, which are reflected 
in social inefficiency. This is most important in the feeble-minded, who 
have intelligence enough to learn an occupation ; whether they can earn 
their living by it will depend on their character and the way they have been 
brought up. 

Many persons who ate high-grade defectives, when measured by formal 
tests, are not taken to be such because of their social adaptability, their 
fluency and capacity for keeping their head above water as long as economic 
and other stresses are light. There are instances of people classed as mentally 
defective during childhood, because of their backwardness in school and their 
low score in tests, who later in life amass money by their own efforts, or even 
bold a responsible position. A majority of high-grade defectives, however, 
live dependent and often troublesome lives ; at most they do simple repetitive 
work. Many of them are unstable creatures, whose psychopathic personality 
may be sufficiently antisocial for the term “ moral deficiency ” to apply to 
them. Hysterical trends may show themselves in crude phenomena, e.g. 
convulsions, counterfeit insanity or fantastic lying ; and religious and artistic 
pretensions may take in gullible followers and even lead to the founding oi 

ephemeral movements. . . . , 

Defectives are prone to disturbances of mood, sometimes arising out oi 
awareness of their inferiority and its social consequences. Sudden outbursts 
of excitement may show similarity to manic or catatonic hyperkinetic states , 
they may be accompanied by a paranoid hallucinosis, mainly auditory, 
which clears up with startling rapidity m a day or two. In res P ect ® f t J e ? e 
psychotic episodes, defectives are like epileptics and pvemle encephahtacs m 
whom a cerebral impairment has likewise occurred before the attainment oi 
maturity. Some of the morbid phenomena, especially in idiots, ar ® ^ e J7 
similar to the disorders of motility seen in schizophrenics, because, it may be 
assumed, the same bodily mechanisms are implicated. 
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The mongoloid type of defect is characterised by striking physical features. 
Probably the outcome of intra-uterme conditions, it is most frequent in last- 
born children in a large family, or in children bom of elderly mothers ; parental 
syphilis may occasionally be the cause. In many cases the brain-stem and 
cerebellum have been disproportionately small, and other signs of maldevelop- 
ment have been reported. Cerebral metabolism is abnormally low. It is 
likely that hereditary factors of an irregularly dominant nature also play 
a part. The condition is usually present from birth ; physical growth is 
slow, and has stopped by the time the child is fifteen. Defective growth 
of the skull, leading especially to abnormalities of the base and the orbit, 
are responsible for the peculiarities of cranial shape. The pituitary gland 
has been reported as showing an increase in eosinophil cells and deficiency 
of basophil cells. The appearance of these usually happy idiots and 
imbeciles is rather suggestive of a Mongol or of a foetus. The skull iB small 
and round, and the junction of occiput and back of neck flat ; an epicanthic 
fold across each inner canthus, narrow tilted eye-slits and lids without lasheB, 
red cheeks, fissured and often protruding tongue, stubby depressed nose 
with nostrils looking forward, irregular late-appearing teeth, coarse hair 
on the scalp, small facial bones and occasional neurological anomalies, such 
as nystagmuB, make the head of every mongoloid a disagreeable but ready 
index to his disorder. That the disorder is a general one the rest of his body 
testifies ; his limbs are lax and over-mobile at the joints ; he has broad, 
clumsy feet and hands, with short fingers and a crease running straight 
across the palm, protuberant belly and low stature ; and perhaps a con- 
genital cardiac lesion. The similarity in a few respects to juvenile myxcedema, 
and the occasional concurrence of the two conditions sometimes make 
differential diagnosis difficult ; not all of the signs here mentioned need be 
present in any one case. On the mental side, there is a liveliness and ami- 
ability not often seen with so much intellectual defect : the patients like 
music and little jokes of a primitive sort ; they will imitate gestures, but 
seldom learn to speak properly with their rough harsh voices. 

The forms of deficiency due to thyroid insufficiency and cerebro-macular 
degeneration are referred to elsewhere (pp. 1878 and 1686). Epiloia is 
the name given to the rare condition in which tuberose sclerosis of the 
brain, adenoma sebaceum and tumours of the kidney and heart may be 
associated ; epilepsy is common, and there are gross mental disturbances. 
Gargoylism is a rare chondrodystrophy, with hepato-splenomegaly and mental 
deficiency. Phenylketonuria may be recognised by the characteristic meta- 
bolic disturbance. It is a hereditary disorder, due to a single autosomal 
recessive gene. 

Diagnosis. — Recognition of gross mental deficiency calls for no skill. 
The degree and kind of impairment, however, and the somatic variety or 
cause have to be worked out in every case. The latter problem — a minor 
one, except in the case of juvenile myxcedema and syphilis — is to be settled 
by careful physical examination and inquiry into the history. The former is a 
matter of assessing intelligence and social aptitude. 

The assessment of intelligence is nowadays a matter of giving the patient 
tests which have been standardised on average samples of the population. 
What is average or normal at a given age is therefore known, and the defective 
child’s performance can be compared with this. The most popular and 
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inTqns bIe 4^/ re modifi . cationa °? thoB <> Put forward by Binet and Simon 
m 1908. As these may give a rating that depends unduly on the child’s 

snS?S?Tf; 0PI>0r ^ niiaeS i. <111 ^ “ Woage. and may not indicate 

special abilities, e.g. in mechanical matters, many other tests have been worked 

out which supplement or, in certain cases, replace the Binet scale. A child 
under the age of 5 cannot be satisfactonly dealt with by the Binet tests, 
which moreover have only limited value for measuring the intelligence of 
adults. It is difficult to agree about wbat in nm-mol j.j 



as 

taken as xi or ie years, in all tests the emotional state of the subject „ „ 
factor that may influence his performance. The emotional reactions to being 
tested must be taken, along with responses to more familiar situations, e.g. at 
home or at school, as evidence of the soundness or instability of the child’s 
personality ; by such criteria must be judged the social development of the 
patient, his fitness for living in the community or being put under lasting 
surveillance and control. 

Mental age and intelligence quotient are familiar devices for stating the 
results of the Binet test and its derivatives. In spite of their convenience, 
they are open to so many objections that they might well be dropped now 
in favour of a percentile scale or one in which test scores are converted into 
standard scores, the statistical properties of which are known. The percentile 
method, which requires less familiarity with statistics, indicates whereabouts 
on the curve of distribution a given score comes when a large representative 
sample of the population is tested. Thus, whatever the test, the score obtained 
on it can with such a scale permit the conclusion that the person tested falls 
within, say, the upper fi per cent, of the population in this respect or within 
the bottom 1 per cent. Valuable for children, such a method of assessing 
intelligence (and other qualities) is particularly needed for adults, in whom 
the mental age method is inapplicable. Since it has become very plain that 
it is useful to test the intelligence of adults, the inadequacy for this purpose 
of the Binet scale has led to its being superseded by several teste, of which 
the Progressive Matrices is one of the best known. The task set in this does 
not require words for its performance since it consists in recognising what is 
missing in a series of incomplete designs. This has advantages, but may 
penalise those who can use their intelligence best with the aid of verbal 
symbols. Therefore vocabulary tests and others in which verbal material is 
prominent are also necessary to obtain a fair assessment of any subject s 
ability. A test of general intelligence which has been standardised on adults 
and found very serviceable, is the Bellevue scale, which consists of five verbal 



(picture completion, 

are by no meam chieSy employed for aad 

measuring defect ; they have their main field of application i m indicating a 
child’s educability and potential attainment, and an adults capacity to 
undertake certainactivities. They are used for judging fitness rather than 
unfitness selecting rather than rejecting. It must, however, be emphasised 
Zt ^SeffiaencTmeasures cannot be regarded as a measure of heights 

wdgto “«*y d'p ® 4 « «“> “P‘°P e4 - ^ Tary,B6 
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nothing, and they cannot be trusted when a low score has been obtained 

rffW 8 7 heTe 3 de r ISIOn mns 7 be taken that depends partly on the 
results of the test, any puzzling ox unduly low score on a group test should be 

reinforced by an individual test, such as the Binet or Bellevue. It must 
however, be admitted that the inexpert administration of individual tests can 
yield asncha crop of wrong conclusions as can the uncritically accepted group 
test. The truth is that no mental test score should ever be accepted at its 
lace value, nor trusted in the same way as physical measurements are trusted, 
y * j ought to use tests who is not v a i lin g to familiarise himself with 
the underlying principles which must be understood if tests are to be applied 
and interpreted properly, and with the literature which bears on the par- 
ticular tests that he employs. In skilled hands, testing provides a far surer 
and more accurate tool for the assessment of abilities than do subjective 
impressions or the ordinary examination paper. But human nature is far 
too complex to be measured in the simple and direct ways in which physical 
quantities can be measured, and the over-enthusiastic but unskilled tester 
is only too likely to make serious mistakes.” 

Treatment. — Prophylactic. — Eugenic measures are desirable for the 
rare hereditary conditions, like amaurotic idiocy, and in the case of those 
imbeciles and feeble-minded in whom genetic rather than environmental 
causes have been responsible for their maldevelopment and who are capable 
and desirous of procreating ; idiots do not procreate. Voluntary sterilisation 
for eugenic reasons has been recommended by a Departmental Committee, 
but has not yet been explicitly sanctioned by law. Birth control, therefore, 
is the eugenic measure to be advised in cases in which defectives seem likely 
to transmit their defect ; unfortunately few such defectives can be relied on 
to observe contraceptive precautions effectively. Segregation may indirectly 
serve the same end. Well-managed parturition and treatment of parental 
syphilis are the only other practicable ways of forestalling defect. 

Educational and social.— Much improvement may be attained by the 
trainin'* of defectives : it is work for experts. Where there are special 
disabilities, e.o. of the senses, or of such capacities as reading and writing, 
attention to these may lift the child out of the class of mental defectives 
altogether. Whether the child lives at home or in a colony or institution 
wiU depend not only on the degree of his intellectual and social deficiency, 
but also on the adequacy of his home circumstances. There are many kinds 
of provision for the care of some of the 300,000 defectives in England and 
WaL ranging from special schools and statutory supervision to mental 
v -i.’ ]_ . vr 000 defectives are in certified institutions, besides 5000 under 
S£sk? W supervision, and 9500 in public assist- 

fl? institutions Well-run colonies serve to socialise many defectives 
hitherto vicious or violent, who can then go out and five mon 


SSISSS. "I however, prov & e intractable, especially those who 
taV pSS-The bodily disturbances, e.g. contractures and paresis, call 

described elsewhere. Aubrey Lewis. 
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Achlorhydria, 594. 

aetiology of, 594. 

as cause of anmmia, 595, 805, 809. 
as cause of diarrhoea, 594, 653. 
associated with gastric flatulence, 604. 
in cancer of stomach, 631, 632. 
in cholecystitis and gall-stones, 594, 751, 
756. 

in chronic alcoholism, 382. 
in chronic gastritis, 594, 595. 
in diarrhoea of phthisis, 68i>. 
in health, 589, 594. 
in pellagra, 494. 

in pernicious anaemia, 595, 806, 809. 
in relation to bacterial activity, 590, 594. 
in sprue, 670. 

in subacute combined degeneration, 595, 
1768, 1769. 

in syphilis of stomach, 630. 
oral sepsis in relation to, 553. 
oxaluria in, 1315. 

predisposing to intestinal infections, 594. 
results of, 594. 

Acholia (coeliac disease), 664. 

Acholuric jaundice, 814. 

Achondroplasia, 1402-1404. 

Achorion fungi, 1454. 

Achylia gastrica in pernicious anaemia, 806, 
807. 

in rosacea, 1420. 

Achylic chloranaemia, 803. 

Acidaemia, 433, 434. 

alkalsemia, and allied conditions, 433- 
436. 

in renal uraemia, 1341. 
treatment of, 435, 1344. 

Acidity of gastric juice, 592. 

Acidosis, 433, 434. 
in cholera, 127, 128. 
in necrosis of liver, 726. 
renal, in blackwater fever, 270. 

Ackee poisoning, 418. 

Acne, and seborrhoea, 1416. 
bromides in relation to, 1446, 1447. 
keloid, 1447. 
necrotica, 1446. 
nodularis, 1445. 
papulosa, 1445. 
punctata, 1445. 
pustulosa, 1445. 

rosacea, 1419 ; and see Rosacea, 
scrofulosorum, 1479. 
tar and oil, 1424. 
vaccine treatment of, 1446. 
varioliformis, 1446, 1447. 
vulgaris, 1444-1446. 

Acnitis, 1479. 

Aconite root poisoning, 419. 

Acrocephaly, 1401. 

Acrocyanosis, 1419. 

Acrodynla, infantile, 326; and see Pink 
disease. 

Acromegaly, 501-503. 


Acromegaly, mental symptoms of, 1845. 

Acroparesthesia, 1111. 
in pernicious anaemia, 810. 
in polycythaemia, 826. 

Acropathy, 1391. 

Actinic rays, dermatitis from, 1425, 1426. 

Actinomyces bovis, 198. 

Actinomycosis, 198-201. 
aetiology of, 198, 1236. 
diagnosis of, 200. 
of lungs, 1236. 
of pleura, 1290. 
prognosis of, 200. 
symptoms of, 198-200. 
treatment of, 200, 201. 

Acupuncture in chronic nephritis, 1334. 

Adams-Stokes syndrome, 939-942. 
diagnosis of, 940, 941. 
epileptiform convulsions in, 940, 1709. 
in fatty heart, 986. 
in fibrosis of myocardium, 984. 
in relation to heart-block, 939, 940, 941. 
sudden death in, 894, 941. 
symptoms of, 940. 
syncope, 885. 
treatment of, 941, 942. 

Addison’s aneemia, 806 ; and see Anaemia, 
pernicious, 
disease, 634-539. 
aetiology of, 534. 
diagnosis of, 536, 537. 
neurasthenia accompanying, 1879. 
pathology of, 534. 
prognosis of, 537. 

suprarenal cortex in relation to, 634, 
537. 

tuberculosis in relation to, '534, 537, 
539, 1222. 

symptoms of, 634, 635. 
treatment of, 537-539. 

Adenitis in glandular fever, 313, 314. 
in lymphopatbia venereum, 195, 196. 
in rubella, 155. 

in scarlet fever, 68, 70, 73, 79. 
in trypanosomiasis, 282. 
treatment of, 1299. 
tubercular, in children, bovine, 31. 

Adenoids, 1120-1122. 

Adenoma of bronchus, 1161. 
basophil, of pituitary, 603-505. 
foetal, 525. 
of kidney, 1360. 
of parathyroids, 527, 529. 
of pituitary as cause of acromegaly, 501, 
1573. 

of suprarenal glands, 540. 
sebaceum, 1501 ; and see Sclerosis 
tuberose, 
toxic, 519. 

Adermin, 477, 478. 

Adhesions, pericardial, 995-997. 
calcification of, 996. 
peritoneal, 788, 790. 
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Adlo’s syndrome, 1525, 1520, 16 66 
Adiposis dolorosa, 468, 1385. 

menial symptoms of, 1879. 

Adiposity, 405 ; and see Obesity. 
Adolescence, affective disorders in relation 
to. 18S1. 

Adrenaline, 533. 

action of, 533. 

for toxiesymptoms duo to arsphcnaminc, 

in Adnms-Stokes syndrome 941, 942. 
in allergic conditions, 780. 
in angioneurotic oedema, 1108. 
in cardiac disease, 909, 910. 
in relation to sugar metabolism, 442. 
indications for, in asthma, 1170. 
Adrenals. See Suprarenal glands. 
Adrcno-gcnital syndrome, 540-542. 

Adult rickets, 1397-1399. 

Adventitious sounds, 958-960. 

Aedes mgypti, 18S. 

Aerobic bacteria, 2. 

Aerocelc, 1141. 

Acrogostrie bloqude, 583, 605. 

Acrophagy, 551, 558, 604, 675. 
entire of intestinal flatulence, 604, 
hysterical, 605. 
in angina pectoris, 605. 
in chronic oesophageal ulcer, 583. 
nicclinnism of, 604. 

Affective disorder, 18S0-1S93. 
iqtiology of, 1880-1883. 
alterations of metabolism in, 1883. 
bodily habit in, 1881. 
course and prognosis of, 1889. 
diagnosis of, 1888, 1889. 
drug abuse causing, 18S2. 
pathology of, 18S3. 
suicide, risk of, 18SG, 1887. 
symptoms of, 1SS4-18SS. 
toxaemia ns enuso of, 1882. 
treatment of, 1890-1893. 
types of, 1880. 

“After-damp,” 407. 

Agglutination, stages of, 5. 
test for diagnosis of cerobro-spinal fever, 
39. 

of glandular fever, 315. 
of paratyphoid fever, 98. . 

of $piro chcoiosis ictcrohcomorrlingica, 
247. 

of tularaemia, 64. 
of typhoid, 89, 90. 
of typhus, 305, 3Q8, 309. 
of undulant fovor, 138, 140. 
zones of, 6. 

Agglutinations, flagellar, G. 
somatic, 6. 

Agglutinins, 6,6. _ , .. , .. A 

and agglutinogens in relation to blood 
grouping, 799, 800. 
effect of heat on, 6. 

Agglutinogen, 7. 


Agnosia, 1565, 1666. 

Agranulocytic angina, 832. 
Agranulocytosis, 832-834. 
aetiology of, 832. 

chronic and recurrent types of, 832. 
course and prognosis of, 833. 
diagnosis of, 833. 
pathology .of, 832. 
symptoms of, 832, 833. 
treatment of, 833, 834. 

Agraphia, pure, 1656. 

Ague, 254 ; and see Malaria. 

Ague-cake spleen, 259. 

Air embolism, 1095. 

Air hunger in diabetic coma, 444. 
in haemorrhage, 796. 
stagnation in relation to heat-stroke, 372. 
swallowing, 551. 

Alar collapse of nostrils in adenoids, 1121. 
Alastrim, 162. 

Albers-Schonberg disease, 821. 

Albinism, 1506. 

of the lung, 1192. 

Albright’s syndrome, 529. 

Albucid (British Sobering) in pyelitis, 1350. 
Albuminuria, 1309, 1310. 
congestive, 1310. 
febrile, 1310, 1318. 

functional or orthostatic, 1309, 1310; 

and see under Proteinuria, 
orthostatic, 1309. 
physiological, 1309. 
residual, 1310. 
tests for, 1309. 
toxic, 1310. 

without organic renal disease, 1309, 1310. 
Albuminuric retinitis, 1331, 1 332. 

ulceration of bowel, 1342. 

Albumosuria, 1310, 1311. 

Alcohol as a cause of gastritis, 590, 616, 
in blood and urine during intoxication, 
380,381. 

in cardiac disease, 898, 9 02, 923, 925. 
in relation to cirrhosis of liver, 383, 725, 
727, 728, 730. 
fatty heart, 985, 987. 
gastric ulcer, 624. 
hepatosis, 727, 728. 
nephritis, chrome, 1333. 
palpitation, 911. 
rosacea, 1420. 

in treatment of pneumonia, 1255. 

of summer diarrhoea, 631. 
injections in peripheral facial spasm, 
1533. 

in trigeminal neuralgia, 1529, 1530. 
properties of, 380. 
susceptibility to, 1870, 1871. 
value of, in botulism, 430. 

Mcoholie delirium, acute, 1871. 
coma, 381, 382, 

drinks in relation to gout, 383, 458, 4o4, 
epilepsy, 1872. 
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Alcoholic excess, in relation to necrosis of 
liver, 725. 

congestion of the liver, 719. 
gastritis in relation to cirrhosis of liver, 
728. 

hallucinosis, acnte, 1871, 1872. 
hepatosis, 727, 728. 
mental disorders, 1870-1874. 
neuritis, 1812, 1813. 
paranoia, 1872. 
poisoning, acnte, 379-381. 

effect of, on liver, 383. 
psychosis, Korsakoff’s, 1872. 

Alcoholism, 379-384. 
acute, 379-381. 
and typhus, 309. 
as a cause of oesophagitis, 582. 
as predisposing to erysipelas, 21. 
diagnosis of, 380, 381. 
chronic, 382-384, 1870-1874. 
deleterious effects of, 382. 
delusional states in, 1871, 1872. 
demoralisation in, 1871. 
diagnosis of, 380, 381. 
pathology of, 382, 383. 
prognosis of, 383. 
symptoms of, 383. 
treatment of, 384. 

in relation to amoebic hepatitis, 737. 
insanity, 1871. 
pneumonia, 383. 
pulmonary tuberculosis, 1225. 
tuberculosis, 382, 383. 
typhoid, 86, 92. 

medico-legal aspect of diagnosis of, 380. 
predisposing to lead poisoning, 389. 
prophylaxis of, 1873. 
symptoms of, 380, 381, 383. 
treatment of, 380, 382, 384. 

Aldehyde test, Napier’s, for kala-azar, 276. 

Aleppo sore, 279. 

Aleukaemic leukaemia, 838, 840. 

Aleukia heemorrhagica, 844. 

Alexia. See Word-blindness. 

Alexin, 5. 

Alimentary disorders in relation to neuras- 
thenic states, 1880. 

symptoms of pulmonary tuberculosis, 
1216. 

Alkalaemia, 433, 435, 436. 
and allied conditions, 433-436. 

Alkali reserve of blood, 433-436. 
reduction of, in diabetes, 439. 

Alkaline tide in urine, 1303. 

Alkalis in blackwater fever, 272. 
in chronic gastric and duodenal ulcer, 
6?2, 623. 

In cclit'orm infections, 29. 
in prophylaxis of scarlatinal nephritis, 
791, 1327. 

Alkalosis, 433, 1321, 1339, 1340. 
clinical features of, 1339, 1340. 

Alkaptonuria, 445, 1313. 


Allantiasis, 429. 

Allergic symptoms after protein-containing 
drugs, 1464. 

in hydatid disease of liver, 744. 
theory of rheumatic fever, 316, 317. 

Allergy, 1106. 

achlorhydria in relation to, 594. 
gastrointestinal, 779, 780. 
manifestations of, 1115. 
skin, 1422-1426. 

“ Alligator skin,” 1414. 

Almonds, hitter, oil of (nitro-benzene), 412. 

Alopecia, 1507-1509. 
areata, 1508, 1509. 
cicatricial, 1509. 
prematura, 1507. 

seborrhoea in relation to, 1443, 1508. 

Altitude sickness, 365. 

Altitudes, effects of exposure to rarefied 
atmospheres at high, 365. 
high, polycythaemia at, 824. 

Alzheimer’s disease, 1862. 

Amaas, 162. 

Amanita muscaria, a poisonous fungus, 419. 
phalloides, a poisonous fungus, 418. 

Amaurosis in uraemia, 1341. 

Amaurotic familial idiocy, 1686, 1925, 1926. 

Amblyomma cajennense, 302. 

Amblyopia after tryparsamide, 226. 

Amboceptor, 5. 
definition of, 5. 

Amenorrhcea in anorexia nervosa, 602, 603. 
in Cushing’s syndrome, 604. 
in Graves’s disease, 516. 
in kala-azar, 276. 
in pulmonary tuberculosis, 1216. 
in Simmonds’s disease, 507. 
in viriliBm, 540, 541. 

Amentia in Schilder’s disease, 1607. 

Amidopyrine, in relation to agranulocytosis, 
832, 833. 

Amimia, 1558. 

Ammonia excretion in urine, 1304. 

Amoniate dmercury ointment in ecthyma, 
1438. 

in impetigo contagiosa, 1436. 
in pityriasiform dermatitis, 1438. 

Amnesia, verbal, 1557. 

Amnesic syndromes, 1858. 

Amoebic abscess, 286, 288, 737-741. 
dysentery, 286-290. 
aetiology o£ 286 - 
catarrhal colitis in, 679. 
complications of, 288. 
course of, 288. 
diagnosis of, 288. 

in relation to hepatitis and abscess, 
737, 740. 

pathology of, 286, 287. 
prognosis of, 288, 289. 
prophylaxis of, 289. 
symptoms of, 287, 288. 
treatment of, 289, 290. 
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Amphclamlna) sulphas in Adams-Stokes 
syndrome, 942, 

Amphetamine in narcolopsv. 1717 
Amyloid infiltration, 1074 , 1075 
kidney, 1345 

substance, characters of, 1074, 1075 
1345. ’ 

Amyotonia congenita, 1824, 1825. 

n crding-Hoffmann paralysis and, 1786 
Amyotrophic lateral sclerosis, 1771. 

Amyotrophy, syphilitic, 1 GG 9 . 

Anaemia, 801-824. 
achlorhydric, simple, 803. 
achrestic, 812. 
acute febrile, 820. 

Addison’s, 777 ; and see Anromia, per- 
nicious. 
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aplastic, 811-813. 
in childhood, 823. 
bruits due to, 959. 
chlorotic, ol childhood, 823. 
congenital haemolytic, 814. 

Cooley’s, 81G. 
dyshaemopoietic, 802. 

in childhood, 823. 
erythroblastic, ol Cooley, 816. 
gravis of children, 823. 
haemolytic, acute, of Lederer, 820. 
chronic acquired, 820, 821. 
chronic (type Hay'em- Widal), 820, 821. 

(type Marchiafava-Micbeli), 819. 
congenital (typo CliaufFard-Minkow- 
ski), 814. 
with recurrent htcmoglobinuria, 819. 
hypochromic, idiopathic, 803-80G. 
idiopathic, of now born, 818, 
in acholuric jaundice, 814. 
in acute endocarditis, 947. 
in amoebic dysentery, 287. 
in ancylostomiasis, 347. 
in aortic incompetence, 966. 
in benzene poisoning, 411. 
in blackwatcr fever, 270. 
in cancer of colon, 688. 
in cancer of stomach, 631, 632. 
in childhood, 823, 824. 
in chronic arsenical poisoning, 400. 
in chronic mercurial poisoning, 403. 
in Hodgkin’s disease, 801, 874. 
in hook-worm infection, 347. 
in idiopathic steatorrhroa, 666, 667. 

treatment of, 668. 
in kala-ozar, 275, 801. 
in lead-poisoning, 393, 801. 
in malaria, 2G3, 801. 
in malignant disease, 801.. 
in methyl chloride poisoning, 416. 
in myxeedema, 522. 
in nephritis, 801. 
in Oroya fever 141. 
in Paterson’s syndrome, 575, 576. 

6if 


in pregnancy, 822. 
in rheumatic fever, 318, 801. 
in rheumatoid arthritis, 1368, 1376 
in rickets, 487. 
in scurvy, 481, 482. 
in septic endocarditis, 953. 
in septic®mia, 14. 
in sprue, 670, 672. 
in subacute combined devenera 
1766-1771. 
in syphilis, 212, 801. 
in trinitrotoluene poisoning, 413. 
in typhoid, 87, 801. 
in undulant fever, 139. 
in X-ray workers, 377. 

Ieueo-erythroblastic, 821 , 822 . 
macrocytic, nutritional, 497-499, 807 
808. 

Mediterranean, 816. 
megalocytic, 807, 808. 
in diphyUobothrium infestation, 336, 

in pellagra, 495. 
in sprue, 670, 672, 808. 
microcytic, chronic, of women, 576, 803- 
806. 

familial, 816. 
in ancylostomiasis, 347. 
mitls, 823. 

myelophthisic, 801, 821, 822. 
nutritional, 497, 807, 808. 

in pregnancy, 822. 

of infants, nutritional, 803. 

iron deficiency in, 803. 
of the new-born, 818. 
of pregnancy, physiological, 822. 
of prematurity, 803. 
osteosclerotic, 821. 
papillcedema in, 1576. 
pernicious, 806-811. 
achlorhydria in, 595, 80S, 80 9. 
Addison’s account of, 808. 
sstiology of, 806-808. 
associated with subacute combined 
degeneration of spinal cord, 1766- 
1769. 

complications and sequel® of, 810. 
diagnosis of, 810. 
in young subjects, 810. 
mental disorders in, 1877. 
of pregnanoy, 807, 822. 
pathology of, 808. 
prognosis of, 810. 
symptoms of, 808—810. 
treatment of, 811. 
physiological, of pregnancy, 822. 
progressive haemolytic, in septicaemia, 14. 
prophylaxis of, 852. 
pseudo-ieukeemica infantum, 823, 824. 
radiotoxica, 379. 

secondary hypochromie, 801, 802. 
sickle-celled, 816. 
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Anaemia, splenic, 862-864. 
symptomatic, in childhood, 823. 
target-cell, 816. 
toxic, 12, 801. 
treatment of, 852-855. 
tropical macrocytic, 497-499. 
haemolytic, 498. 
megaloeytic, 497-499. 
non-haemolytic, 498. 

Anemias, deficiency dyshaemopoietic, 802, 
803. 

in childhood, 823. 
hemolytic, 813-821. 
hyperchromic, 801. 
hypochromic, 801, 803. 
megaloeytic, 801. 

classification of, 807, 808. 
microcytic, 801. 
normocytic, 801. 
orthochromic, 801. 
secondary, 801. 
symptomatic, 801, 802. 

Anesthesia, cutaneous, 1416. 
dolorosa, 1081. 
in listeria, 1911. 
in leprosy, 132. 
in syringomyelia, 1416. 

“ sleeved jacket,” 1761. 

Anesthetics, in relation to lymphatism, 
877. 

Anakhre, 243. 

Anal achalasia and megacolon, 693. 
spasm, 652. 

Sphincter, achalasia of, 694. 

dilatation of, for anal spasm, 652, 
699. 

ulcers, 649. 

Anamnesic reaction in typhoid, 90. 

Anaphylactic condition in animals infested 
with warble larvae, 353. 
reaction after blood transfusion, 855. 
shock, leucocytes in, 831. 
syndrome after rupture of hydatid cyst, 
338, 339. 

Anaphylactoid symptoms after arsphena- 
mine preparations, 222. 
in dracontiasis, 344. 

Anaphylaxis, 7. 

afttr diphtheria antitoxin, 110. 
as a factor in eczema, 1420, 1427. 
as toxic idiopathj’, 7. 
definition of, 7. 
desensitisation for, 7, 1433. 
following insect bites and stings, 352. 
in relation to asthma, 1168. 
sudden death from, 7. 
treatment of, 7. 

Anasarca in cardiac failure, 887. 

Anastomotic ulcer, 628. 

Ancylostoma braziliense, 346, 1515. 
caninum, 346, 1515. 
duodenale, 346, 347. 
malayanum, 346. 


Ancylostomiasis, 346-348. 

Androgenic hormone, excessive secretion of, 
in virilism, 540. 

Aneurin (vitamin Bj), 476, 490. 

Aneurysm, 1076-1088. 
fetiology and pathology of, 1076-1078. 
aortic, modes of rupture of, 1079, 1082. 
respiratory symptoms of, 1079. 
symptoms of, 1078-1081, 1084. 
syphilis in relation to, 966, 1077, 1085. 
arterio-venous, 1076, 1087. 
atheroma and, 1073, 1074, 1077. 
berry, 1642. 

cerebral, 1077, 1642, 1643. 
syphilitic, 1077. 

circumscribed, 1011, 1076, 1077. 
cirsoid, 1076, 1086, 1087, 1643. 
classification of, 1076. 
congenital, 1077. 
difiuse, 1011, 1076, 1078. 
dissecting, 1076, 1086. 
effect of, on bone, 1078. 
false, 1076. 

in relation to cerebral thrombosis and 
haemorrhage, 1629. 
in septic endocarditis, 952, 953, 977. 
in tubercular cavities, 1077, 1210. 
infection in relation to, 1077. 
intracranial, 1642, 1643. 
mixed, 1076. 
mycotic, 1077. 

of abdominal aorta and branches, 1084, 
1085. 

of aorta, fusiform, 1078. 
saccular, 1011, 1012, 1078. 
strain in relation to, 1077. 
of brachial artery, 1085. 
of carotid artery, 1084. 
of coronary artery, 1010. 
of femoral artery, 1085. 
of heart, 999, 1000, 1025. 
of hepatic artery, 1085. 
of innominate artery, 1084. 
of internal carotid, 1642. 
of mesenteric artery, 1085. 
of physical signs, 1078. 
of popliteal artery, 1085. 
of renal artery, 1085. 
of splenic artery, 1085. 
of subclavian artery, 1084. 
of symptoms, 1079. 

of thoracic aorta and branches, 1078- 
1084. 

perforation of, into vein, 1087. 
pressure symptoms of, 1078, 1079, 1080, 
1081, 1147. 
racemose, 1643. 
rupture of, 1077, 1078, 1082. 
sac of, 1077. 

spontaneous cure of, 1077, 1082. 
syphilis and, 195, 207, 1064, 1077, 1083. 
thoracic, 1078-1084. 
treatment of, 1083-1085. 
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Aneurysm, true, 1077. 
varicose, 1087. 

Aneurysmal varix, 1076, 1087. 

Aneurysms, multiple, 1077. 

Angina abdominis, 1018. 
agranulocytic, 832. 

Ludovici, 568. 
membranous, 106, 

monocytic, 313 ; and see Glandular fever, 
of decubitus, 1017. 
pectoris, 1015-1025. 
ratiology, morbid anatomy, and patho- 
genesis of, 1016-1018. 
aneurysm causing, 1079. 
classification of, 1017, 1018. 
diagnosis of, 1020, 1021. 
electro-cardiogram of, 1057. 
flatulence in relation to, 1020, 1021, 
1023. 

from atheroma of coronary arteries. 

1016. 

high blood-pressure in, 1016, 1021. 
in aortic incompetence, 970. 
in aortic stenosis, 965. 
in chronic myocarditis, 985. 
in pernicious nnmmia, 809. 
in relation to auricular fibrillation, 
931, 1016. 

in svphilitic aortitis, 1016, 1066. 
in tfiyrotoxic cardiac conditions, 1031. 
mechanism of attack, 1016, 1017. 
nervous factor in, 1016. 
pain of, 1015, 1017, 1018, 1019. 

sites of, 1021. 
pathology of, 1016. 
preceding coronary occlusion, 1025. 
prevention of attacks, 1023. 
prognosis of, 1021, 1022. 

Buddcn death in, 1017, 1020. 
symptoms of, 1018-1020. 
syphilis in relation to, 1013, 1015, 1016. 
treatment of, 1022-1025. 
varieties of, 1017, 1018. 
redux, 160. 
sine dolore, 1019. 

Vincent’s, 566 ; and see Vincent’s angina. 
Angiography, cerebral, 1581. 
Anglo-neuroses, 1105-1113. 
neurotic oedema, 1106-1108, 1468. 
{etiology of, 1106, 1107. 
affecting larynx, 1125. 
diagnosis of, 1107, 1108. 
pathology of, 1107. 
pulmonary manifestations of, 11 80. 
symptoms of, 1107. 
treatment of, 1108. 

Angor animi, 1026. 

Anidrosis, 1413. 

Aniline derivatives causing enterogenous 
cyanosis, 826. 
poisoning, 414, 415. 

Aniiism, 414. . 

Animal poisons, effect of, on skm, 14-<J. 


Animal scabies, 1460. 

Anlsocytosis, 799. 
in leukaemia, 836, 838. 
in malaria, 258. 
in pernicious ansemia, 810. 
in scurvy, 482. 

Ankylosing spondylitis, 1378-1380. 
Ankylosis of joints, fibrous, in haemophilia 
850, 851. r 

of the spine, 1378 ; and see Spondylitis, 
ankylosing type of. 

Anopheline mosquitoes, 256, 257. 

Anorexia, 602. 

in acute catarrhal gastritis, 612. 
in cancer of stomach, 631. 
in chronic gastritis, 614. 
nervosa, 602, 603. 
pituitary disorders in, 1879. 

Anosmia, 1519, 1550. 

Anoxaemia, 364-366. 
alkali reserve of blood n, 435 
anaemic, 365. 
anoxic, 365. 
arterial, 364. 

in relation to angina, 1017. 
mental effects of, 365. 
passive, 364. 
pathology of, 364, 365. 
stagnant, 364. 
symptoms of, 365, 366. 
tolerance to, 366. 
treatment of. 366. 

Antbracosls, 1205. 

the trachea in, 1138. 

Anthrax, 58-60. 

Antigen, 5. 

“ Vi,” 6. 

Antigens, 6. 

partial, for tuberculosis, 1231. 
protein, in asthma, 1171. 
specificity of, 6. 

types of, in relation to agglutination, 6. 
Antimony in kala-azar, 277. 

tartrate in schistosomiasis, 335. 
Antipyrine eruptions, 1463. 

Antisera of therapeutic value, 415. 

in lobar pneumonia, 1256. 
Antispasmodics in asthma, 1170. 
Antitetanus serum, 57, 68. 

Antitoxin, diphtheria, dosage of, 110. 
production of, in body, 4. 
scarlatinal, 4. 
sera, 4, 

tetanus, 57, 58. 
unit of, 4. 

Antitoxins, 4. . 

and active immunisation, 4. 
methods of preparation, 4. 

Antivenene against scorpion stings, 
in snake poisoning, 357, 358. _ 

Antrum, maxillary, suppuration in. 

Anuria, causes of, 1308, 1309. 
in blackwater fever, 270, 272. 


355. 

1117 . 
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Anuria, in cholera, 128, 
in yellow fever, 190. 

Anus, eczema of, 1429. 
polypoid swellings about, 197. 
pruritus of, 1418. 
in enterobiasis, 350. 

Anxiety disorders following terrifying 
experiences, 1882. 
states, 1886-1888, 1917, 1918. 
psychotherapy in, 1893. 
sexual factors in causation of, 1882. 
symptoms of, 1886-1888. 
visceral symptoms of, 607. 

Aorta, abdominal, and its branches, 
aneurysm of, 1084, 1085. 
ascending arch of, aneurysm of, 1078, 
1079. 

atheroma of, 1073, 1074. 
atresia of the, 1003. 
coarctation of, 1003, 1004, 1007. 
descending arch of, aneurysm of, 1081. 

thoracic, aneurysm of, 1081. 
dextra position of, 1004. 
dilated, symptoms of, 1078. 
double, 1004. 

general dilatation of, 1078. 
hypoplasia of, 1004, 1007. 
syphilis of the, 1010-1015, 1066. 
thoracic, and branches, aneurysm of, 
1078-1084. 

transposition of. 1004. 
transverse arch of, aneurysm of, 1079- 
1081. 

Aortic aneurysm, 1078 ; and see under 
Aneurysm. 

disease, value of digitalis in, 900. 
incompetence, 962, 966, 970. 
angina in, 970. 
setiology of. 966, 1066. 
prognosis of, 893, 969, 970. 
syphilitic, 1010. 
stenosis, 960, 964-966. 
absolute, 964. 
setiology of, 964. 
congenital, 1003, 1009. 
diagnosis of, 965, 966. 
hypertrophy of left ventricle in, 965. 
murmur in, 965, 966. 
prognosis of, 966. 
pulse of, 965. 
relative, 964, 965. 
symptoms of, 964, 965. 
syphilitic, 964. 

valve, congenital anomalies, of, 1004. 
valves, atheroma of, 1073. 
in primer}’ chronic endocarditis, 957. 
scarlatinal rheumatism selecting, 74. 

Aortitis, acute, 1065. 

syphilitic, 1010, 1011, 1012, 1077. 
pathology and relative frequency 
of, 1010. 
results of, 1011. 

Aperients, abuse of, effects of, 653, 677. 


Aperients, in B. coli infections, 29. 

in constipation, 651, 652. 

Apex-beat, the, 878. 

in acute pericarditis, 994. 
in acute simple endocarditis, 947. 
in adhesive pericarditis, 996. 
in bundle-branch block, 942. 
in dilatation of heart, 990. 
in fatty degeneration of heart, 986. 
in fibrosis of myocardium, 984. 
in hypertrophy, 989. 
in mitral incompetence, 973. 
in mitral stenosis, 971. 
in shock, 892. 

in thyrotoxic cardiac conditions, 1031. 
Aphasia, setiology of, 1557. 
anatomical considerations, 1555, 1556. 
and other defects of speech, 1553-1564. 
conditions involved in, 1554-1557. 
estimation of testamentary capacity in, 
1559, 1560. 

in lesions of temporal lobes, 1546. 
in encephalitis lethargies, 1612. 
in mumps, 176. 

Jargon, 1546, 1555, 1557. 
lesions responsible for, 1557. 
method of examination in, 1560. 
motor, 1556. 

physiological considerations, 1556, 1557. 
prognosis of, 1558, 1559. 
pure, 1554. 

symptoms of, 1557, 1558. 
treatment, 1559. 
verbal, 1565. 

AphasiC attacks in migraine, 1719. 
Aphonia, functional, 1123, 1135, 1136. 
shell-shock in relation to, 1135. 
hysterical, 1912. 
in beriberi, 491, 492. 
in laryngeal tuberculosis, 1212. 
in small-pox, 160, 161. 

Aphtha epizootica, 185, 186. 

Aphthae, 555. 

Aphthous stomatitis, 555. 
after bismuth therapy, 230. 
ulcers in sprue, 670, 671. 

Apical infection, 553. 

Apicolysis in pulmonary tuberculosis, 1234. 
Aplastic anaemia, 811 ; and see Anosmia, 
aplastic. 

Apneumatosis, 1184, 1185, 1188. 

Apodemus speciosus, 246. 

Apomorphine in alcoholism, 360. 
Aponeuroses, fibrositis of, 1384. 

Apoplectic chorea, 1547, 1730. 

syndrome, the, 1643, 1644. 

Apoplexy, causes of, 1628-1630. 
cerebeUar, 1631, 1633, 1634. 
determination of side of lesion in, 1630, 
1631. 

localising symptoms of, 1630, 1631. 
prognosis of, 1636. 
puerperal, 1634. 
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Apoplexy, pulmonary, 1181. 

Appendicitis, 706-712. 
acute, 706-711. 
retiology of, 706. 
bacteriology of, 706. 
catarrhal, 706. 
chronic, 711, 712. 
diagnosis of, 709, 710. 
pathology of, 706, 707. 
prognosis of, 710. 
symptoms of, 707, 708. 
treatment of, 710, 711. 
pelvic, 708, 712. 
recurrent subacute, 711, 712. 
tendency to recurrence in, 708, 710. 
Appendicular concretion, 706. 
dyspepsia, 711. 

Appendix, abscess formation in, 706, 709, 
711. 

infections of, in relation to peritoneum, 
706. 709, 781. 

perforation of, 706, 708, 709. 
situation of, as affecting symptoms of 
appendicitis, 708, 712. 
ulceration of, 708. 

Appetite, excessive, in diabetes, 443. 
Apple-jelly nodules of lupus, 573, 1119, 
1130. 

of sarcoidosis, 1494. 

Apraxia, 1564-1566. 

Aprosexia, 1121. 

Arachnoiditis, 1751. 

Aran-Duchenne type of paralysis, 1817. 
Arborization heart-block, 88 9, 94 3, 1055, 
1056. 

Argyll Robertson pupil, 1524-152G. 

in tabes, 1661, 1664, 1665, 1666. 
Arneth index of leucocytosis in pulmonary 
tuberculosis, 1215. 

Arrhythmia, sinus, 919, 920. 

Arsenic acid, uses of, 398. 
eruptions, 1462, 1463. 
in food, 398. 

in Hodgkin’s disease, 876. 
in leukaemia 837 839. 
in polyarteritis nodosa, 1070. 
in polycythcemia, 826. 
in treatment of anaemias, 18, 854. 
lethal dose of, 399. 
metallic, uses of, 398. 
vitreous, 398. 

■white, uses of, 397, 398. 

Arsenical neuritis, 400, 1813. 
poisoning, 397-402. 
acute, 3 99. 
antidote to, 399. 
chronic, 399, 400. _ . 

preparations in relation to optio atrophy, 
1669. . . . . 

in treatment of dermatitis herpeti- 
formis, 1471. 

disseminated sclerosis, , 1680. 
pulmonary tuberculosis, 1230. 
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| Arsenical preparations in treatment of 
sarcoidosis, 1496. 
syphilis, 218-227. 

P en ^valent, in treatment of syphilis. 

226, 227. ’ 

trivalent, in treatment of syphilis 
218-226. ’ 

Arsenious acid, 397, 398. 
anhydride, 397, 398. 
sulphide, 398. 

Arseniuretted hydrogen, 398, 400. 

poisoning by, 400, 401, 725. 
Arsenobenzene derivatives, poisoning bv 
401,402. 6 

Arsenobillon, 218. 

Arsine poisoning, 398. 

Arsphenamine preparations, 218-226. 
administration of, 221. 
contra-indications to, 225. 
dosage of, 220. 

effect of, on liver, 222, 224, 401, 725. 
in anthrax, 60. 
in rat-bite fever, 254. 
in relapsing fever, 253. 
in syphilis, 218-226. 
in yaws, 242, 243. 

jaundice following use of, 223, 224, 401. 
precautions necessary in use of, 225, 
401. 

risk of, in diabetics, 226. 
toxic effects of, 221-225, 401. 

Arterial blood-pressure, 1098-1104; and 
see Blood-pressure, 
degeneration, 1072-1074. 
fibrotic, 1074. 
hyaline, 1074. 

disease, classification of, 1064. 
high blood-pressure in, 1099. 
in relation to angina pectoris, 1016, 
1017. 

embolism in septic endocarditis, 946. 
Infiltration, 1074, 1075. 
inflammation, 1064^1070. 
pyaemia, in septic endocarditis, 951. 
spasm in electrical injuries, 370. 
thrombosis, 1093, 1094, 1628-1637. 
cerebral syphlitic, 1629. 

Arteries, calcification of, 1072-1075. 
diseases of the, 1064. 
effect of age on, 1071, 1072. 
fatty degeneration of media of, 1072. 
pulmonary, 1088; and see Pulmonary 
artery. 

silver-wire, 1100. 
whip-cord, 1070, 1100. 

Arterial degenerations allied to atheroma, 
1072. 

intima, degeneration of, 1072. 
sclerosis, diffuse hyperplastic, 1070, 1071. 
Monckeberg’s medial, 1071, 1072. 
Arterio-eapillary fibrosis of Gull and Sutton, 
1070. 

Arteriogram, 881. 
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Arteriolar changes in hyperplastic solerosis, 
1070. 

Arteriosclerosis, objections to term, 1064. 
Arterio-venous aneurysm, 1076, 1087, 1088. 
Arteritis, acute, 1065. 
after fevers, 1065. 
infections in relation to, 1065. 
of aorta, syphilitic, 1065, 1066. 
prognosis and symptoms of, 1067. 
treatment of, 1067. 
chronic, 1065-1067. 

of coronary arteries, 982. 
syphilitic, 1010, 1110, 1065, 1066, 1067. 
typhoid, 88. 

Artery of haemorrhage, the, 1630. 

Arthritis (and pseudo-arthritis), 1367-1384. 
acute suppurative, 1372, 1373. 
atrophic, 1367 ; and see Arthritis, 
rheumatoid, 
classification of, 1367. 
clincial types of, 1367. 
deformans, 1374 ; and see Osteoarthritis, 
dysenteric, 122, 1373, 1374. 
following the injection of animal sera, 
7. 

from focal sepsis, 12, 16, 554, 1368, 1371. 
gonococcal, 24, 1371, 1372. 
gouty, 458, 461. 

hypertrophic, 1374 ; and see Osteo- 
arthritis. 

in acute specific fevers, 1373. 
in bacillary dysentery, 122. 
in brucelliasis, 1374. 
in burns, 1373. 

in cerebro-spinal fever, 45, 53, 1374. 

in congenital syphilis, 238. 

in dengue fever, 1374. 

in furunculosis, 1373. 

in hemophilia, 850. 

in infected varicosities, 1373. 

in measles, 149. 

in meningitis, 1374. 

in mumps, 177. 

in osteomyletis, 1373. 

in pneumonia, 1231, 1251, 1372. 

in purpura, 848. 

in pyelitis, 1373. 

in rheumatic fever, 317. 

in children, 320. 
in scarlet fever, 74, 1373. 
in septic endocarditis, 1373. 
in small-pox, 163. 
in tonsillitis, 1373. 

in typhoid and paratyphoid fevers, 89, 
1373. 

in ulcerative colitis, 682, 1373. 
in undulant fever, 1374. 
infective, 1371-1374. 
meningococcal, 1374. 
menopausal, 1377, 1385. 

“ mixed,” 1367. 

of the spine, 1378 ; and see Spondylitis, 
oral sepsis in relation to, 554. 


Arthritis, pneumococcal, 1372. 
pregnancy in relation to, 1369. 
pseuodo-, 1383, 1384. 
rheumatoid, 1367-1371 ; and see Arth- 
ritis, non-specific, 
aetiology of, 1367, 1368. 
blood sedimentation rate in, 1368. 

“ classical ” or idiopathic type of, 
1367. 

diet in, 1369. 

focal sepsis in, 1368, 1371. 
gold salts in treatment, 1370. 
in children, 1381 ; and see Still’s 
disease. 

infective type of, 1367. 
order of infection of joints in, 1368, 
1369. 

pathology of, 1368. 
prognosis in, 1369. 
staphylococcal, 1373. 
symptoms of, 1368, 1369. 
treatment of, 1369-1371. 

Streptococcal, vaccine therapy of, 19. 
suppurative, acute, 1372, 1373. 
tuberculous, 1373. 
types of, 1367. 
vertebral, 1379. 

Arthropods, injurious, diseases due to, 
350-355. 

Artificial respiration in carbon monoxide 
poisoning, 409. 
in electrical injuries, 371. 

As-Vs Interval, 879, 1036. 
in heart-block, 937, 938. 

Asbestosls, 1205. 
bodies, 1205. 

Ascabiol in pediculosis, 1457. 

Ascariasis, 348, 349. 

Ascaris dysentery, 349. 
lumbricoides, 348. 

Ascending paralysis, acute; see Landry’s 
paralysis. 

Ascholl’s nodes in acute endocarditis, 946. 
in myocarditis, 980. 
in rheumatic fever, 316, 317. 

Ascites, 792-795. 
retiology of, 792. 
chylous or chyliform, 747, 870. 
in cancer of liver, 747. 
in cirrhosis of liver, 733. 
diagnosis, of 793, 794. 
in cancer of gall-bladder, 762. 
in cancer of Ever, 747, 748. 
in chronic peritonitis, 787, 793. 
in cirrhosis of liver, 733. 
in congestion of fiver, 719. 
in heart failure, 792, 886. 
in malignant peritonitis, 792. 
in myeloid leukaemia, 836. 
in nephritis, 792. 
in portal thrombosis, 749. 
in splenic anaemia, 864. 
in syphilitic disease of liver, 742, 743. 
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Ascites, in tuberculous peritonitis, 733, 
790. 

symptoms of, 792, 793. 
treatment of, 795. 

Ascoli’s uraemia, 1338. 

Ascorbic acid (Vitamin C), 478-480. 
in cardiac disease, 903. 
in scurry, 480, 481, 483. 

Ashkabad sore, 279. 

Aspergillosis, 201. 

pulmonary, 201, 1236, 1237. 

Aspergillus lumigatus, 201, 1237. 

nidulans, 1237. 

Aspirin, idiosyncrasy to, 610. 

Assmann’s locus, 1209, 1220. 

Astereognosls in lesions of parietal lobe, 
1644. 

in subacute combined degeneration, 
1768. 

Asthenia, neuro-circulatory, 912 ; and see 
Heart, irritable. 

Asthma, 1166-1172. 
adenoids in relation to, 1121, 1167. 
mtiology of, 1166, 1167. 
after influenza, 181. 
allergic, 1167. 

anaphylaxis in relation to, 1168. 
bronchial, 1169, 1194. 
cardiac, 885, 1169. 

treatment of, 903, 904, 909. 
course, compb'eations and sequel® or, 
1169, 1170. 
diagnosis of, 1169. 

emphysema in relation to, 1169, 1194. 
hay, 1169. 

pathology of, 1167, 1168. 
potters’, 1205. 
prognosis of, 1170. 
renal, 1169. 

symptoms of, 1168, 1169. 

sa'is. u*. 

uremic, 1169, 1341. 
week-end, 1167. 

Asthmatic aura, the, lies. 

paroxysm, the, 1168. 

treatment of, 1170, 1171. 
Astrocytoma, 1571- 
Ataxia, cerebellar, 1649 
congenital cerebellar, l® 93 - 
Friedreich’s, 1682-1684. _ 

in carbon monoxide poisoning, 408. 
in cerebellar apoplexy, MW. 
in diphtheritic neuntis, L81&- 
in methyl mercury poisoning, 405. 
in tabes, 1663. 

treatment of, loo7. 
intra-psychic, 1902. 

spaaU^’^cerebro.spinal fever, 45. 
Ataxic dysarthria, 1661. 

Atebrin in malaria, 266, Z67. 

Atelectasis pulmonum, 1184, 11 6. 


Atheroma, 1072-1074. 
aetiology of, 1072, 1073. 
aneurysm and, 1073, 1074, 1077. 
generalised cerebral, 1637-1639. 
in chronic endocarditis, 957. 
in hypertension, 1029. 
in myxoedema, 521. 
in relation to arterial thrombosis, 1093. 
to cerebral thrombosis and hamor- 
rhage, 1628. 
to renal fibrosis, 1074. 
of coronary arteries, 889, 915, 982, 983 
1000, 1016, 1073. 

Atheromatous plaques, 1073, 1094. 
Atherosclerosis, 1072. 

Athetosis, congenital bilateral, 1693. 
in lesion of optic thalamus, 1547. 
in lethargic encephalitis, 1612. 
in pellagra, 498. 

Atmospheric conditions in relation to heat- 
stroke, 372. 

pressure, effects of increased, 359. 
Atrophies of the skin, 1506. 

Atrophy, muscular, in leprosy, 132. 
of liver, acute yellow, 726. 
of skin, senile, 1506. 
peroneal muscular, 1782-1784. 
progressive muscular, 1771-1782. 
progressive spinal muscular, of children, 
1785, 1786. , x , 

tonic, in progressive muscular atrophy, 
1774. 

Atropine, in cardiac disease, 910, 942. 
in gastric hypersecretion, vzo. 
poisoning, 386. 

test of Marris for typhoid and para- 
typhoid, 90. 

Auchmeromyia luteola, 353. 

Auditory and vestibular nerves, affections 
of, 1534, 1535. 

Auditory nerve tumours, 1672. 

word centre, 1554. 

Aura, asthmatic, 1168. 

hallucinations associated with, r/uo. 

sensory of, migraine, 1719. 
the epileptic, 1701-1706. 

Auricle rfeht, thrombosis in, 109a. 
Auric^'ar fibrillation, 889, 929-933. 
aetiology of, 930. , 

angina pectoris mrelationto, 1016. 
circus movement in, 930, 931. 
contrasted with auricular flutter, 935. 
definition of, 929, 931. 
diagnosis of, 932. 
dilatation in rdation 1 . 0 , 989. 

effect of, on the heart, 930, 931. 

on pre-systohe murmur, 93*- 
effect of thyroidectomy on, 618, 519. 
electrocardiogram °*> ioou - 

in Graves’s disease, 514. 
in mitral stenosis, ?7Z. 
in thyrotoxic conditions, 1031. 
in toxic adenoma, 520. 
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Auricular fibrillation, mechanism of, 930. 
prognosis of, 932, 933. 
symptoms of, 931, 932. 
treatment of, 933. 

value of digitalis in, 899, 900, 930, 933, 
934, 936. 
flutter, 933-936. 

Etiology of, 934. 
circus movement in, 930, 931. 
diagnosis of, 935. 
electrocardiogram of, 1050, 1051. 
impure, 931. 

in thyrotoxic conditions, 934. 
jugular pulse in, 935. 
nature of, 933, 934. 
partial heart-block in, 934, 935. 
prognosis of, 935. 
symptoms of, 934, 935. 
treatment of, 936. 

Auriculo-ventricular block, 911, 937-942. 
Etiology and pathology of, 939. 
diagnosis of, 940, 941. 
electrocardiogram of, 1052-1054. 
prognosis of, 941. 
symptoms of, 939, 940. 
treatment of, 941-943. 
bundle, 878. 

lesion of main branch of, 942. 
electrocardiogram of, 1054. 
nodal rhythm, 929. 

electrocardiogram of, 1049, 1050. 

node, 878. 

valves, congenital anomalies of, 1004. 
Austin Flint murmur, 968. 
Autohsemotherapy in angio-neurotic 
oedema, 1108, 

Avellis, syndrome of, 1134. 

Avertin (bromethol) poisoning, delayed, 725. 
Aviation and anoxaemia, 364-366. 
Avitaminosis, 470 ; and see Deficiency 
diseases. 

Axerophthol (vitamin A), 471, 472. 

Axillary hairs, lepothrix infection of, 456. 
Ayerza’s disease, 824, 1089. 

Baccelli’s sign In pleural effusion, 1271. 
Bacillary dysentery, 118; and see Dysen- 
tery, bacillary. 

Bacille Calmette-Gudrin (B.C.-G.), 36. 

in tuberculosis, 1227. 

Bacilluria, 1348, 1349. 
coliform, 28. 

in paratyphoid fever, 98. 
in pyelitis, 1348, 1349. 

typhoid, 82, 88, 89. 

Bacillus abortus, 138 ; and- ete Brucella 
abortus. 

v^acldophilus in chronic colitis, 680. 
in diarrhoea.- ^59. 
of &yie, VJ, 1442, 1445, 1446. 
actlnomycellum comitans, 198. 
aerogenes capsulatus, 16. 
in hiemothorax, 1282. 


Bacillus abortus aerogenes capsulatus, in- 
fecting urine, 1315. 
aertrycke, 24, 97, 186, 424. 
anthracis, 58. 

meningitis due to, 1584. 
asiaticus, 680. 

of Bordet and Gengou, 112, 115. 
bottle, 1442, 1445. 
botulinus, antitoxin produced by, 4. 
in relation to food poisoning, 429. 
strains of, 429. 
cholera suis, 424. 
eoli group of organisms, 24. 
in acute intestinal obstruction, 703. 
in acute necrosis of pancreas, 766. 
in appendicitis, 26, 706. 
in the bladder, 26. 
in the bowel, 25. 
in cholecystitis, 25, 751, 755. 
in cholelithiasis, 25. 
in cholera nostras, 25. 
in colitis, 25. 
in cystitis, 25, 26. 
in diverticulitis, 26. 
in gall-bladder sepsis, 25. 
in intestinal intoxication, 25. 
in lung abscess, 197. 
in middle ear, 28. 
in pericolic suppuration, 26. 
in peritonitis, 26, 784. 
in puerperal sepsis, 28. 
in pyelitis, 1347, 1348. 
in septic endocarditis, 28. 
in sinus thrombosis, 1647. 
in suppurative pylephlebitis, 750. 
in urine, 26-28. 

infection of urinary tract, 26-28. 

of uterus and tubes, 28. 
infections, 24—30. ' 

treatment, 28-30. 
vaccine treatment of, 30. 
modes of infection by, 24, 25. 
septicaemia, 28. 

dysenteriae, in epidemic diarrhoea in 
children, 118, 659. 
in relation to ulcerative colitis, 680. 
in suppurative pylephlebitis, 750. 
Morgan No. 1, 118, 425, 426. 
types of, 118, 119. 

enteritidis, 424 ; and see Bacillus gaert- 
ner. **■’ 

aertrycke, ptehS see Bacillus aer* 
. tryeke. 

ul epidemic jaundice, 426. 
faecalis alkaligenes, 426. 

Flexner’s, 119. 

of Friedlander in acute tracheitis, 1138. 

in bronchitis, 1149. 

Gaertner, 424, 426. 

of glanders, 60 ; and see Bacillus mallei. 
Hofmann’s, 100. 

Influenzas (Pfeiffer), 15, 179, 1152. 
meningitis due to, 182, 1584, 1585. 
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Rheumatism, manifestations of. in children 
292, 320, 945. 
muscular, 1384-1389. 
non-articular, 1384-1389 ; and see 
Fibrositis. 

tonsillitis in relation to, 562, 
Rheumatoid arthritis, 1367 ; and see 
Arthritis, rheumatoid. 

Rhinitis, acute catarrhal, 143; and see 
Cold, the common. 

' allergic, 1115. 

Rhino-pharyngitis, destructive ulcerating, 
244 ; and see Gangosa. 
Rhinophyma, 1420. 

Rhinorrhoea in allergic conditions, 780. 
in scarlet fever, 70, 73. 
paroxysmal, 1115, 1116. 
vasomotor, 1115, 1116. 

Rhinosporidiosis, 205. 

Rhinosporidium equi, 205. 
seeberi, 205. 

Rhipicephalus sanguineus, 302. 

Rhus toxicodendron as source of shin 
irritation, 1423: 

Rhythm, auriculo-ventricular nodal, 929. 
cardiac, abnormal, 879. 
change of, as an indication of dilatation, 
989. 

ectopic, 879. 

gallop, 105, 1030. 

heterotopia, 879. 

idio-ventricular, 879. 

in paroxysmal taohyonrdia, 926, 926. 

in pericarditis, 992. 

nodal, auriculo-ventricular, 879, 929. 

normal, 879. 

prognosis in, 888. 

sinus, 879. 

tic-tac, 888. 

triple, varieties of, 888, 889. 

Riboflavin, 477, 478. 

Rice, polished, use of, a cause of beriberi, 
489. 

polishings as source of vitamin, 493. 
Rice-water stools of cholera, 127. 

in summer diarrhoea, 660. 

Rickets, 486-489. 
acrobatic, 487. 
acute, 489. 
adult, 1397, 1399. 
congenital, 489. 
fetal, 489. 

in ccaliao disease, 665. 

in relation to broncho-pneumonia, 1256. 

to epidemio diarrhoea, 661. 
late or adolescent, 489. 
recrudescont, 489. 
renal, 489. 

Rickettsia bodies, 292. 

in trench-fever-infected lice, 311. 
in typhus, 305. 
diseases, 292-312 
orientalis, 296. 


Rickettsia prowazeki, 292, 293, 294, 295 
305. 

quintana, 310, 311. 
species of, 293. 

Rickety rosary, 486. 

spine, 487. 

Riedel’s lobe, 1361. 

Ringworm, 1447-1454. 
ot the beard, 1450, 1451. 
of the glabrous skin, 1451-1453. 
of the nails, 1453, 1454. 
of the scalp, 1448-1450. 

Ringworms, pustular body, 1452, 1453. 
Rinne’s test for nerve deafness, 1634. 

Rlsus sardonicus, 55. 

Ritter’s disease, 1437. 

Rocky Mountain spotted fever, 302-304. 

tick typhus, 302-304. 

Rodent ulcer, 1500. 

Roger’s disease, 1002, 1008. 

Romberg’s sign, 1663. 

in Friedreich’s ataxia, 1683. 
in sleeping sickness, 282, 283, 

Rontgen rays, see X-rays. 

Rosacea, 1419-1421. 

seborrhcea in relation to, 1416. 

Rose spots in paratyphoid fever, 97. 
in trench fever, 311. 
in typhoid, 83. 

Roseola urticata, 209. 

Roseoiar rash of syphilis, 209. 

Rotch’s sign in acute pericarditis, 993. 
Rotheln, 154. 

Rothera’s nitroprusside test for acetone 
bodies, 446, 1314. 

Round-worms, diseases due to, 339-350. 
Rubella, 154r-156. 

Rubyl, 229. 

Rumination, obsessional, 1920. 
Rumpel-Leede phenomenon in measles, 68. 

in scarlet fever, 68. 

Rupia, 210. 

Rusty sputum, 1153. 1215, 1248. 

Ryle’s tube, 598. 

Sabouraud’s “ proof medium,” 1448. 
Sabre-scabbard tibia, 213, 239. 
in yaws, 242. 

Sachs-Georgi reaction for syphilis, 209. 
Saddle-back nose of congenital syphilis, 
238, 1118. 

St. Anthony’s lire, 421. 

St. Vitus’ dance, 1724 ; and see Chorea. 
Salicylates, excretion of, in urine, 1314, 
in rheumatic fever, 322, 323. 

Saliva, deficient secretion of, 558, 559. 
drugs inhibiting secretion of, 558. 
drugs stimulating secretion of, 558. 
excessive secretion of, 558. 

Salivary glands, diseases of the, 558-562. 
in Mikulicz’s disease, 877. 
in mumps, 175. 

Salivation, conditions associated with, 558. 
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Barlow’s disease, 484 ! and see Scurvy, i Bertiella satyri, 336. 

infantile. Besnier-Boeck-Schaumann’.S .disease, 1492. 


Barrel chest, 1193. 

Bartonella bacilliformis, 140, 141. 

Bartonellosis, 140. 
generalised, 141. 
localised, 142. 

Barton’s bodies in Oroya fever, 141. 

Basal gangliain encephalitis lethargies, 1612, 
localisation of lesions of, 1547. 
metabolism, 431. 

Basedow’s disease, 513. 

Basophil adenoma of pituitary, 503-505. 

Basophilia, 831. 
diffuse, 800. 
punctate, 800. 

in lead poisoning, 390, 391, 393. 

Bats as transmitters of rabies, 1617. 

Bauer’s operation for chronic adhesive 
pericarditis, 997. 

Bazin's disease, 1479. 

B.C.-G. vaccine, 36, 1227. 

Bed-sores in cerebro-spinal fever, 41. 
in small-pox, 163. 
in typhoid, 89. 
in typhus fever, 308, 309. 

Bee-stings, 352. 

Bee! worm, the, 353. 

Beer, arsenical contamination of, 398. 
lead contamination of, 390, 394. 

Beet tongue in pellagra, 495. 

Bejel and yaws, 241. 

Bell's palsy, 1531-1533. 

Bence-Jones proteinuria, 1310, 1311. 

“ Bends,” the, in caisson disease, 362. 

Benedict’s solution, 445. 

Benedikt’s syndrome, 1623, 1548. 

Benzedrine sulphate in Adams-Stokes 
syndrome, 942. 

Benzene, industrial uses of, 410. 
poisoning, 410, 411. 
delirium in, 1876. 

Benzidine test for occult blood, 646. 

Benzine, 410. 

Benzyl benzoate in pediculosis, 1467. 
in scabies, 1460, 1461. 

Berger rhythm, 1698. 

Beriberi, 489-493. 
acute fulminating, 491. 
letiology of, 489. 
diagnosis of, 492. 
electrocardiogram of, 1063. 
heart in, 1033. 
infantile, 491. 
larval or ambulatory, 491. 
pathology of, 490. 
pellagroid, 492. 
prognosis of, 492. 
secondary, 492. 
ship’s, 492. 
symptoms of, 490. 
treatment of, 493. 

wet and dry forms of, 490, 491, 492. 


Besnier’s prurigo, 1428. 

B6te rouge, 351. 

Bial’s test, 445. 

Biereol, 229. 

Bile, method of obtaining, for analysis, 
754, 755. 

role of, in digestion, 640. 
secretion of, 765. 

Bile-duct, common, obstruction of, results 
' of, 714, 715, 766, 768. 

Bile-ducts, cancer of the, 763. 
congenital obliteration of the, 762, 763. 
diseases of, 751-764. 
obstruction of, in relation to jaundice, 
714. 

Bile-pigment stones, 757. 

Bile-pigments in blood, 714. 
in urine, 715, 1312, 1313. 
tests for, 1312, 1313. 

Bile-salts in urine in jaundice, 715. 
Bilharzia hsematobia, 333. 

Bilharriasis, 332 ; and see Schistosomiasis. 
Biliary calculi, 756 ; and see Gall-stones, 
cirrhosis, 729. 
colic, 757, 758, 814. 

without gall-stones, 761, 769. 
crises, 761. 

obstruction, causes of, 684. 

Stasis in relation to gall-stones, 767. 
Billons attacks, 757, 1717. 

remittent fever, 260. 

Bilirubin in blood, measurement of, 713. 
van den Bergh test for, 716. 
in urine, 716. 

Binet and Simon tests of intelligence, 1929. 
Birth injuries and Idiocy, 1806, 1807, 1925, 
1926. 

Bisantol, 229. 

Biskra button, 279. 

Bismuth preparations, dosage of, 233. 

in treatment of syphilis, 228-232, 1044. 
| choice of 230. 

combined with arspbenamine, 231. 
in treatment of yaws, 243. 
toxic effects of, 229, 230. 

Bites and stings, 1456, 1457. 

Black death, 135. 
fever, 274, 275. 
spit, 1206. 
tongue, 477. 

vomit in yellow fever, 187, 190. 
Blackheads, 1445, 1446. 

Blaekwater fever, 269-273. 

Bladder, disturbances of, and spinal cord 
lesions, 1745, 1746. 
lesions in schistosomiasis, 333, 334. 
neurasthenia, 27. 
symptoms in appendicitis, 708. 
in tabes, 1663. 
treatment of 1668. 

Blanching test in scarlet fever, 66, 75. 



INDEX 


Blastomyces infecting longs, 1237. 
Blastomycosis, 203, 1237. 

BX.B, mask, 90S, 907, 1255. 

Bleeders, 849, 850. 

Bleeding tendencies, hereditary, 849. 
Bleeding-timd, 842, 843. 

Blepharitis, ciliary, 1439. 

associated with adenoids, 1121. 
in. measles, 149, 
vaccine treatment of, 19. 
with eczema, 1427. 

Blepharospasm in hysteria, 1912. 

Blighia sapida, 418. 

Blindness after small-pox, 163. 
and retrobulbar neuritis, 1520. 
caused by microfilariae, 344. 
in acromegaly, 502. 
in congenital syphilis, 238. 
in hydrocephalus in children, 1594. 
in intracranial tumour, 1678, 1581. 
in leprosy, 132, 
in nenromyelitis optica, 1681. 
in post-basic meningitis Of infants, 43, 44, 
in Sddlder's disease, 1607. 
sudden, in toxaemio kidney, 1319. 

Biood, viscosity of, in acute intestinal 
obstruction, 704. 
in cholera, 127. 

increased in congenital heart disease, 
1005. 

in polycythemia, 825. _ 

Blood alcohol in alcoholic intoxication, 380, 
381. 

alkali reserve of, 433-436. 

cells, immaturity of, in the leukemias, 

red, 797-801. 

death and destruction of, 799. 
formation and development of, SOU. 
fragility of, 714, 814. 

nomenclature of, 800. 

nucleated, in leukemia, 835, 
number of, 797, 798. 
substances necessary for develop 
ment of, 802, 803. 
variability in size ahd shape ot, 790. 

coagulation^theory Of, 841, 842. 

- *» 796 79,1 

828, 829, 830, 831. 

diseases olthe, 79^855. 

^S a ato°^ 9 amine ’ 225 ' 

1306. 

in alcholuric jaundice, 814, 815. 
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Blood alcohol in acute anterior polity 
myelitis, 1821. 
in acute leukamiia, 840. 
in agranulocytosis, 833. 
in ancylostomiasis, 347. 
in aplastic anaemia, 812. 
in arseniuretted hydrogen poisoning, 400. 
in atypical pneumonia, 1262. 
in benzene poisoning, 411. 
in blackwatef fever, 270, 271. 
in cancer of stomach, 631, 632. 
in carbon monoxide poisoning, 407, 408. 
in carbon tetrachloride poisoning, 416. 
in cerebro-spinal fever, 40, 41. 
in cholera, 127. 

in chronic lymphatic leukaemia, 838. 
in chronic myeloid leukaemia, 836. 
in congenital heart disease, 1005. 
in dermatitis herpetiformis, 1471. 
in diphtheria, 104. 
in essential thrombocytopenia, 846. 
in glandular fever, 314. 
in gout, 459, 461, 463. 
in GravCs’S disease, 616. 
in Hodgkin’s disease, 874. 
in hydatid disease, 745. 

in hyperparathyroidism, 628. 
in hypochromic antenna, 801, 802. 
in idiopathic steatorrhoea, 667. 
in jaundice, 715, 716. 
in kala-azar, 275, 276. 
in lead poisoning, 391, 393. 
in leukaemia, 836, 838, 840. 
in lobar pneumonia# 1249- 
in malana, 257, 258, 264. 
in measles, 148. 

In mediastimtis, 1295. 
in myxeedema, 522. 
in nephrosis, 1322. 
in nitrobenzene poisoning, 41- 
in Oroya fever, 141. 
in pellagra, 495. 

in perinephritis, 
in pernicious anaemia, 809. 
in plague, 136. 

£ pneumonitis, i263, 1264. 

“ peknooary tutowotas, 1M* 
in relapsing fever, 251* 
in rheumatic fever, oio. 

in rubella, 155. 
in sarcoidosis, 149s. 
in scarlet fever, 70. 
in scurvy, 482. 
in secondary syphto. - 12 * 
in septic endocarditis, 953. 
in septicaemia, 14. . 

in sickle-celled amenua. 816. 

in sleeping sickness, 283. 
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Blood alcohol in small-pox, 158. 
in splenic anaemia, 863. 
in sprue, 670. 

in snb-acnte combined degeneration, 
1767, 1768. 
in trench fever, 311. 
in tropical macrocytic anaemia, 498. 
in typhoid, 87. 
in nndulant fever, 139. 
in mine, 1311 ; and see Haematuria. 
in whooping-cough, 114. 
in yellow fever, 189. 
infective organisms in, 2. 

-letting in cardiac failure, 907. 
occult, recognition of, in stools, 645, 646. 

significance of, 618, 619. 
plasma, 796. 

in haemorrhagic disease, 811. 
platelets, 842, 843. 
in acute leukaemia, 841. 
in essential thrombocytopenia,, 846. 
in malignant thrombocytopenia, 844. 
in purpura, 842. 
spleen as reservoir of, 857, 858. 

Blood-pressnre, arterial, 1098-1104. 
as symptom of intracranial tumour, 1577. 
effect of suprarenal secretion on, 533. 
in aortic stenosis, 965. 
in cholera, 128. 
in co-arctation of aorta, 1007. 
in diffuse hyperplastic sclerosis, 1070. 
in diphtheria, 102, 104. 
in intracranial tumour, 1577. 
in mitral stenosis, 970, 971. 
in paratyphoid fever, 98. 
in pneumonia, 1249. 
in pulmonary tuberculosis, 1215, 1226. 
in relation to cerebral thrombosis and 
hemorrhage, 1629. 
to treatment of apoplexy, 1636. 
in thyrotoxicosis, 1031. 
in typhoid, 87. 
in yellow fever, 190. 
high, fatty degeneration of media in, 
1072. 

in angina pectoris, 1016. 
in myxoedema, 521. 
in nephritis, 1099, 1101, 1336. 
in relation to aneurysm, 1077. 
in relation to epistaxis, 1114. 
low, during epileptic attack, 1701, 1706. 
in Addison's disease, 535. 
in blackwater fever, 271. 
in diabetic coma, 444. 
in kala-azar, 275. 
in typhus, 308. 

physiological variations in, 1098. 
pituitary gland in relation to, 500. 

Blood sedimentation rate in diarrhoea, 657. 
in leprosy, 133. 
in rheumatoid arthritis, 1368. 
in tuberculosis, 35, 1223, 1227. 
in rheumatic heart disease, 946. 


Blood-storage, function of spleen in, 857, 
858. 

-stains, recognition of human blood in, 
7. 

-sugar, 437. 

lag or steeple curves, 456. 
normal limits, 437. 

-transfusion, 854, 855. 

syphilis transmitted by, 207. 

-urea clearance test of renal capacity, 
1306. 

-vessels, cerebral, tumours of, 1572. 
diseases of, 1064-1104. 
classification of, 1064. 

-volume, 796, 797. 

Blue line after bismuth therapy, 230. 

on gums in lead poisoning, 388, 393, 
394. 

in mercurial poisoning, 403. 
Bockhart’s Impetigo, 1438, 1439. 

Boeek’s sarcoidosis, 1492-1496. 

Boils, 1439, 1440. 
in diabetes, 444. 
in small-pox, 163. 
in typhoid, 89, 96. 
vaccine treatment of, 19, 20. 

Bone, aneurysmal pressure on, 1078, 1081. 
carcinomatosis of, as cause of leuco- 
erythroblastic anaemia, 821, 822. 
echinococcosis of, 338, 339. 
excrescences in goundou, 243. 
necrosis of, in scarlet fever, 73. 
sarcoidosis of, 1494. 
syphilitic lesions of, 207, 213. 

Bone lesions in acromegaly, 501, 502. 
in cretinism, 524. 
in Cushing’s syndrome, 504. 
in erythroblastic anaemia of Cooley, 
817. 

in goundou, 243. 

in gout, 461. 

in Graves’s disease, 516. 

in hyperparathyroidism, 527, 528. 

in idropathio steatorrhcBa, 667. 

in infantile scurvy, 484. 

in leprosy, 132. 

in rickets, 486, 487. 

in sarcoidosis, 1494. 

in scurvy, 481. 

in typhoid, 88. 

in yaws, 242. 

Bone-marrow, aplasia of, causes of, 811, 
812. 

degeneration of, in pernicious anaemia, 
807, 808. 

diseases of, 1405-1408. 
hyperplasia of, in haemorrhage, 8 01. 
in idiopathic hypochromic anaemia, 
804. 

in pernicious anaemia, 808. 
in polycythaemia, 825. 
in agranulocytosis, 832. 
in benzene poisoning, 411. 
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Bone-marrow, in ohronio mveloid leukaemia, 
835. 

in essential thrombocytopenia, 846. 
in Gaucher’s disease, 866. 
in hyperparathyroidism, 527. 
in kala-azar, 275. 
in leukaemia, 835, 840, 841. 
in Niomarm-Pick’s disease, 867. 
in polycythcemia, 825. 
in relation to red blood cell formation, 
800. 

in tropical macrocytio anasmia, 497. 
lesions of, in relation to anaemia, 802. 
necrosis of, in small-pox, 158. 
poisons acting on, 812. 
stomach secretion in relation to, 589. 
typhoid bacilli in, 89. 

Bones, action of radium on, 378, 379. 
disease of the, 1391-1408. 
in yaws, 226. 

Boothby and Sandilord’s nomograph, 432. 
Borborygml, cause of, 675. 

Bordet and Gengou, bacillus of, 112. 

complement deviation test of, 5. 
Bornholm disease, 325. 

Bosch yaws, 278. . . 

Bothriocephalus latus, causing anasmia, 808. 
Botulism, 429, 430. _ , 

Bouton diaphragmatlque of Gudneau de 
Mussy, 1267. 

Bouton d’Orient, 279. 

Bovine tuberculosis, 31, 1208. 

Bow-leg in rickets, 487. 

plexus, anatomy and physiology of, 1788 
aneurysmal pressure on, 1081. 
lesions of, 1788, 1789. 
paralysis, 1788, 1789. 

Bradycardia, conditions of occurrence of, 
917. 

sinus, 917, 918. 

ictiology of, 917. 

from lack of Vitamin B, 476. 

in diphtheria, 104. 

in heart failure, 888. 

in jaundice, 716. 

in phlobotomus fever, 192. 

in shock, 892. 

in yellow fovor, 190. 

alitis, suppurative. 

metastatic, 1699. 

actinomycosis of, 200. 

SSflftSft. - * 

1869-1864. 

382 

8,gD and see under Cerebral. 


Brain-stones, 1574. 

tumours of, 1542. 

Braunia jassyensis, 336. 

Break-bone lever, 193 ; and see Dengue, 
arthritis in, 

Breathlessness as a sign of cardiao failure, 
884, 885 ; and see Dyspnoea, 
in irritable heart, 913. 

Bright’s disease, 1317, 1318; and see 
Nephritis; Nephrosis. 

Brill’s disease, 295, 305. 

Brissaud’s syndrome, 505. 

Broca’s centre and speech, 1554. 

Bromethol (avertin) poisoning, delayed, 
causing hepatio necrosis, 725. 
Bromide acne, 1463. 

anthracoid form of, 1463. 
in epileptio cases, 1714. 
intoxication, 1876, 1876. 

Bromides, in affeotive disorders, 1892. 
in epilepsy, 1713, 1714. 
place of, in cardiao disease, 897, 908. 
Bromldrosis, 1415. 

Bromism, 1714. 

Bronchi, adenoma oi, 1161. 
cicatricial stenosis of the, 1164, 1165. 
diseases of the, 1148—1177. 
foreign bodies in the, 1162-1164. 

gummata of; 1218. 

infective granulomata of the, 1161. 

injuries to, 1177. 

leprosy of the, 1162. 

obstruction of, by external causes, 116b. 
syphilis of the, 1161, 1162. 
tuberculosis of the, 1162. 
tumours of the, 1160, 1161. 

Bronchial affections, associated with the 
common cold, 144. 
catarrh, 1156-1159. 
in rickets, 487 . 

spasm in relation to asthma ll67 

stenosis and obstruction, 1162-1166. 
Bronchiectasis, 1172-1177, 1199. 
setiology of, 1172. 

after measles, 149. _ 

aneurysm formation m, li/o. 
congenital, 1172, 1178. 

pathology of, 1172-1174. 
saccular, 1173. 
symptoms of, 1174, 1175. 
treatment of, 1176, 1177. 
Bronchioleotasis, 115, ii7 . 

Bronchiolitis fibrosa obliterans, 1154. 
in influenza, 180, loz. 

tf a» 1«S“ 

1149-1151. 
fibrinous, 1155. 
plastic, H65. 
purulent, H®* 
suppurative, 1162. 
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Bronchitis, adenoids in relation to, 1121. 
bacteriology of, 1149, 1152, 1167. 
capillary, 1151, 1256, 1258. 

in whooping-cough, 114. 
chronic, 1156-1160. 
catarrhal, 1148-1154. 
fibrinous, 1155, 1156, 1160. 
from mechanical and chemical agencies, 
1154. 

suppurative, 1159, 1160. 
classification of, 1148. 
fetid, 1159. 
in measles, 14S. 
in paratyphoid fever, 97. 
in small-pox, 163. 
in typhoid, S3, 87. 
in typhus, 308. 
in whooping-cough, 114. 
secondary, 1153, 1154. 

Broncholiths as cause of bronchial obstruc- 
tion, 1163. 

Broncho-pneumonia, 1245, 1256-1262. 
aspiration, in scarlet fever, 74. 
in dermato-myositis, 1390. 
in diabetes, 444. 

in diphtheria, 101, 102, 105, 108. 
in measles, 148, 151, 153. 
in paratyphoid feyer, 97. 
in plague, 136. 
in small-pox, 163. 
in typhus, 308. 
in undulant fever, 139, 140. 
in whooping-cough, 114, 1202. 
inhalation, aspiration, and deglutition, 
1261, 1262. 

pneumococcus in relation to, 1256. 
primary, 1266, 1257. 
secondary, 1257-1261. 
tuberculous, 1262. 
varieties of, 1256. 

Bronchorrhoea serosa, 1167. 

Bronzed diabetes, 736 ; and see Hemo- 
chromatosis. 

Brooke’s epithelioma adenoides oysticum, 
1500. 

Brown Sdquard’s syndrome, 1743. 

Brucella abortus, 92, 138, 140. 

as cause of undulant fever, 138. 
melitensls, 138, 140. 

Brucelliasis, 138 ; and see Undulant fever. 

Bruit d’airain, in pneumothorax, 1286. 
in tubercular cavity, 1218. 
de comage in suppurative mediastinitis, 
1295. 

de drapeau, 1155. 
de grelottemcnt, 1145. 
de pot I81§, 1218. 
du diable, 959. 

Brush-bum, electrical, 371. 

Bubas, 240 ; and see Yaws, 
braziliana, 278. 

Bubo, climatic, 195. 
non-vencreal, 196. 


Bubo, of ohancroid, 196, 215. 
of plague, the, 136, 137. 
syphilitic, 209, 215. 
tropical, 195. 

Bubonic plague, 136-138. 

Buerger’s disease, 1067 ; and see Thrombo- 
angitis obliterans, 793. 
exercises, 1068, 1069. 

Buffer substance in blood, 433. 

Bulbar paralysis, in encephalitis lethargioa, 
1612. 

progressive, 1775, 1776. 

Bulbocapnine, 1895. 

Bulla, 1413, 

Bull-neck in diphtheria, 102. 
Bundle-branch block, 889, 942, 943. 

electrocardiogram of, 1054, 1055. 
Burnet’s intradennal test for undulant 
fever, 140, 

Bums, acute nephritis in relation to, 1324. 
arthritis following, 1373. 
in lightning stroke, 369, 370, S72. 
scarlet fever following, 71, 72. 

Burs Ee, syphilitio affections of, 211, 213. 
Bursitis, 1386. 

Byssinosis, 1205. 

Cachexia, in cancer of stomach, 632. 
in chronic mercurial poisoning, 403 
in kala-azar, 275. 
light-headedness due to, 1877. 
malarial, 263. 
pituitary, 507. 

Caffeine in cardiac disease, 902, 903, 
Caisson disease, 359-364. 

Calabar swellings, 343. 

Calciferol (vitamin D 2 ), 473, 474. 

in treatment of osteomalacia, 1399. 
Calcification, faulty, in rickets, 486. 

of mesenteric glands, 790. 

Calcium balance, negative, in Graves’s 
disease, 516. 

content of blood in tetany, 531. 

of bone in rickets, 486. 
deficiency in sprue, 669, 670. 
gluconate in acute tetany, 532. 
in carbon tetrachloride poisoning; 416. 
in spider bites, 354. 

hydrogen phosphate crystals in urine, 
1305. 

in relation to lead poisoning, 391, 395. 
lactate in aneurysm of thoracic aorta, 
1083. 

in drug eruptions, 1464. 
in epistaxis, 1115. 
in erythemata, 1466. 
in osteitis deformans, 1395. 
in urticaria, 1469. 
in sprue, 672. 

metabolism in idiopathic steatorrhcea, 

666 . 

in relation to fatty and soap diarrhoea, 
657. 
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Calcium ihctiibdlisifi, oxdlafa crystals iA 
unne, 1315. 

parathyroids in relation to, 627, 629. 
salts, m relation to tetany, 629, 531, 
632. J 

in treatment of lead colic, 395, 396. 

0 * serum deficient in hypoparathyroid- 
ism. 53 1. 

phosphate balance, vitamin I> in relation 
to, 473. 

therapy 1 in' pulmonary tuberculosis, 
1236. 

thiosulphate for arsphenamine dermatitis. 
223. 

for mercurial stomatitis; 228. 

Calculi, biliary, 756 ; and see Gall-stones, 
pancreatic, 768, 770, 771. 
renal, 1354 ; and see Renal calculi. 
California disease, 204. 

Callosities, 1434. 

Calomel, 402. 

for intramuscular injection in syphilis, 
228. 

Gaittp" fever,- 304. 

Cancer as cause of intestinal obstruction, 
687,688,701. 

as a canse of jaundice, 714, 715. 
as a sequel of gall-stones, 760. 
as a sequel of schistosomiasis, 334. 
intestinal, sites of, 687. 
lupus in relation to, 477. 
of brain, secondary, 1571, 1572. 
of the colon, 687. 
of gall-bladder, 762. 
of liver, 746 ; and see Liver, cancer of, 
of lung, 1239-1241. 
of mediastinum, 1300. 
of the oesophagus, 686 ; and see wader 
(Esophagus, 
of pancreas, 772. 
of the peritoneum, 791. 
of the stomach, 630-634. 

boamatemesis in, 609, 632. 
resulting from X-ray injury, 376, 377. 
treatment of, 378. 

Cancrum Oris, 656. 

in kala-azar, 276 ; and see Noma. 
Capillaries, fragility of, 843. 
toxic effects of arsphenamine remedies 
on, 221. , 

Capillary bronchitis, 1151, 1256, 1258. 
permeability in scurvy, 4SL 
pulsation in aortic incompetence, »oo. 
in Graves’s disease, 514. 
in hyperthyroidism, 1031. 
reaction to irritation of skin, 1105. 
toxicosis, haemorrhagic, 847. 

Capsular haemorrhages, 1630. 

Carbaeholtim in paroxysmal tachycardia, 
928. 

Oaraate; 1514. 

Carapata fever, 251. 

Carbarsone in amoabic dysentery, mu. 
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Carbohydrate dyspepsia, intestinal, 674-676. 
causing spastic constipation, ©IS. 
digestive ferments- in relation to, 674. 
enterococci in, 675. 
in idiopathic steatorrhoea, 666. 
excess in relation to diabetes mellit*' 
436, 437. 

metabolism, anearin in relation to, 47( 
in pancreatic disease, 765. 
in relation to blood sugar/ 437. 

Carbon dioxide, accumulation of, in i 
testine, 674, 675. 

as respiratory Btimulant, 409, 902. 
in alveolar air in diabetes, 437. 
reduced excretion of, in ketosis, 437. 
disulphide poisoning, delirium in, 1876. 
monoxide, 406, 407. 
action of, 407. 
poisoning, 406-409. 
mental disorder in, 1876. 
tetrachloride as liver poison, 725. 
in ascariasis, 349. 
in distomiasis/329, 330, 332. 
in hook-worm infection, 348. 
in tseniasia, 336, 337. 
poisoning, 416. 

Carbuncle, 1440. 
in diabetes, 444. 
in plague, 137. 

Carcinoma. See under Cancer. 

Cardia, achalasia of 577-580. 

Cardiac. See aha tinder Heart. 
asthenia in toxemia, 12. 
asthma, 885, 903, 1169. 

treatment of, 903, 904, 009. 
bruits, 958-960. 

cells in hypermmia and cedema of lungs, 
1179. 

cycle, the, 880, 881, 
dilatation, 988-991. 
enlargement, 988-991. 
failure 883, 891, 906. 
hypertrophy, 988-991. 

electrocardiogram in, 1040, 1041. 
Irregularity, 918, 919. 
kidney, 1316. 
murmurs, 958-960. 
pain, 912. 

treatment of, 909, 910. 
stimulants, 902, 903, 
strain, primary, 915, 916. 

Cardfacos negros, 824, 1089. 

Cardiazol (ieptazol), m heart disease, 90- 
Cardiomegalfa glycogenlca, 7 20. 

Cardiospasm, 577-580. . 

Cardio-vascular disease, hypertensive, 
Carditis, 945. 

Caries, dental, 552 ; and etc Dental canes. 

spinal, tuberculous, 1222, 175- 
Carotene, 470, 471. 
and vitamin A, 471. 

Carotid arteTy, internal, aneurysms, ot 
1642, 1643. 
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Carotid artery, sinus syncope, 891. 

'Carphology, 1703. 

Oarpo-pedal spasm, 631, 1137. 

Hi idiopathic steatorrhcea, 667. 

Careers, bacterial, 1. 

Sas cause of food poisoning, 1, 421, 424. 
heebie dysentery, 286, 289. 
hi ciliary dysentery, 118, 123. 
cjrebro-spinal fever, 38, 39, 51. 

9iolera, 126, 127. 
fiphtheria, 99, 108, 109. 
incephalitis lethargies, 1609. 

_ meningococcus, 1, 38, 39, 51. 
paratyphoid, 1, 2, 97. 
pneumonia, 1246. 
scarlet fever, 65, 77. 
small-pox, 157. 
typhoid, 1, 81, 82, 93. 
typhus, 305. 
undulant fever, 139. 
whooping-cough, 112. 

Carrion’s disease, 141 ; and see Oroya fever. 

Caseation of pulmonary tubercles, 1209. 

Casoni’s intradermal test for hydatid 
disease, 745, 1245, 1289. 

Castle’s intrinsic factor, 589, 807. 
in sprue, 669. 

Castration, in relation to obesity, 466. 
mental effects of, 1879. 

Casts in acute nephritis, 1325, 1326. 
in Jardaceous disease of kidney, 1346. 
in toxsemic kidney, 1320. 

Cataplexy, 1716. 

Cataract in diabetes, 444. 
in dystrophia myotonica, 1327. 

Catarrh, bronchial, 1156. 
mucous, 660. 
pituitous, 1157. 
producing organisms, 1167. 
suffocative, 1152. 
vertigo due to, 1635. 

Catatonia, 1902. 

Catatonic stupor, 1901, 1907. 

Causalgia, 1113. 

Cavernous sinus, thrombosis of, 1095, 1649. 

Cavitation of cord in syringomyelia, 1760. 
process in pulmonary tuberculosis, 1210. 
signs of, 1218. 

Cellulitis as result of bacterial infection, 2. 
acute, causative organism of, 16. 
cervical, in diphtheria, 102. . . 

in scarlet fever, 70. 

Centipedes, diseases due to, 354. 

Centrums exlicauda, 355. 

Cercaria elvae, 1515. 

Cercarial dermatitis, 1515, 1516. 

Cerebellar abscess in scarlet fever, 73. 
localisation of, 1602, 1603. 
apoplexy, 1633, 1634. 
ataxy, congenital, 1693. 
atrophies, 1685. 

delayed, 1685. 
gait, 1550. 


Cerebellar thrombosis, 1633, 1634. 
Cerebellum, localisation of lesions of, 1549, 
1550. 

Cerebral abscess, 1598-1605. 
aetiology of 1598, 1599. 
course and prognosis of, 1604, 1605. 
diagnosis of 1603, 1604. 
in accessory-sinus suppuration, 1117. 
in bronchiectasis, 1175. 
in empyaema, 1276. 
mental symptoms in, 1868. 
pathology of, 1599, 1600. 
symptoms of, 1600-1603. 
treatment of, 1605. 
artery, anterior, syndrome of, 1543. 
atheroma, 1637-1639. 
anaemia in Adams-Stokes syndrome, 
940. 

in heart failure, 885. 
in sino-auricular block, 937. 
aneurysm, 1642, 1643. 
angiography, 1581. 

arterial disease and hypertension, mental 
disorders associated •with, 1862- 
1864. 

thrombosis and haemorrhage, 1628- 
1637. 

aetiology and pathology of, 1628- 
1630. 

aneurysm in relation to, 1629. 
diagnosis of 1634, 1635. 
differential diagnosis of, 1635.. 
prognosis of, 1636. 
symptoms of 1630-1634. 
syphilis in relation to, 1629. 
treatment of, 1636, 1637. 
arteries, aneurysm of 1550, 1551. 
syphilitic disease of, 1066, 1628. 
thrombosis of, 1094. 
diplegia, 1691-1694. 
birth abnormalities associated with, 
1692, 1806. 
epilepsy in, 1694. 
paresis and rigidity in, 1693. 
perverse movements in, 1693, 1694. 
embolism, 1096, 1635, 1640-1642. 
in aneurysm, 1082, 1635. 
in relapsing fever, 252. 
in septic endocarditis, 952. 
haemorrhage in diffuse hyperplastic 
sclerosis, 1071. 

in essential thrombocytopenia, 847. 
in hypertension, 1100. 
in encephalitis Iethargica, 1610, 1612. 
hemispheres, signs of local lesions of 
1542-1546. 

localisation, 1540-1553. 
orbital, in erysipelas, 22. 
meningo-vascular syphilis, 1657. 
softening after thrombosis, 1629, 1630. 
endarteritis obliterans as a cause of 
1066. 

syphilis, 1657-1660. 
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Cerebral thrombosis as cause of apoplexy, 
1629, 1633. 

and haemorrhage, 1628-1637. 
atheroma in relation to, 1628. 
chronic arteritis in relation to, 1067. 
syphilitic, 1628, 1629, 1636. 
trauma, mental disorders in, 1888, 
1869. 

tuberculoma, 1674. 

tumour, 1570 ; and see Intracranial 
tumour. 

vascular lesions, 1628-1650. 

in relation to insanity, 1862-1864. 
Cerebro-macular degeneration, 1686, 1687. 
Cerebro-spinal fever, 37-53. 

acute or ordinary type of, 39-41. 
aetiology of, 38. 

age in relation to prognosis of, 50. 
and influenza, 42, 47. 
arthritis in, 1374. 
carriers of, 38, 39, 61. 
cerebro-spinal fluid in, 45, 46. 
chronic stage of, 41. 
complications of, 44r-45. 
contagiousness of, 38. 
definition of, 38. 
diagnosis of, 46, 47. 
diet in, 52. 

differential diagnosis of, 47-49. 
epidemics of, 38, 60. 
fulminating type of, 41. 
general management of, 62. 
incubation period of, 39. 
lumbar puncture in, 42, 44. 

repetition of, 53. 
malignant type of, 41. 
mild, confused with influenza, 42. 
mild types of, 42. 
mortality in, 50. 
prognosis of, 50. 
prophylaxis of, 50, 61. 
recovery in, 40. . 

recrudescences frequent in, 40. 
seasonal incidence of, 38. 
serum treatment of, 3a, oi, o<s. 
auperacnte type of, 41. 
symptoms and course of, 39-aa. 

fluidTn^cute syphilitic meningitis, 1660. 
cell count, 1569. 

circulation of, 1566. 

Eg pf,lSES3L+* 

in acute poliomyelitis, 1621. 

In cerebral abscess, 1603. 

£ "ceSbml^mbosis and hcemor- 
i icon 
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Cerebro-spinal fluid in compression of spinal 
cord, 1749, 1750. 
in encephalitis, 1606. 
in encephalitis lethargies, 1609. 
in general paralysis, 1650. 
in herpes zoster, 1615. 
in hydrocephalus, 1591, 1592, 1595. 
in hydrophobia, 1617, 1618. 
in influenza, 182. 
in intracranial tumours, 1680. 
in Landry’s paralysis, 1818 1819. 
in lead encephalopathy, 393. 
in meningococcus meningitis, 45, 46. 
in mumps, 177. 

in pneumococcal meningitis, 1683. 
in post-basic meningitis of infants, 43. 
in spinal cord tumours, 1748. 
in syphilis, 212, 234, 235. 

of nervous system, 1651. 
in tabes, 1651. 
in trypanosomiasis, 283. 
in tuberculous meningitis, 1569. 
in typhoid, 85. 
in typhus fever, 307. 
in yellow fever, 189. 
increased pressure of, in intracranial 
tumonrs, 1675, 1580. 
normal, 1566, 1667. 
organismal content, 1570. 
pressure of, 1567. 
spirochsetes in, 250, 252. 
tubercle bacilli in, 34. 
turbidity of, 1568. 

Wassermann reaction m, 15(0. 

syphilis, 1650-1673. 

Cervical glands, enlargement of, m diph- 
theria, 102. 
in measles, 146, 148. 
in scarlet fever, 68, 70, (3, (9. 
in small-pox, 163. 

in tiypanosome fever, 28-. 
tuberculosis oi> oiz* 
opisthotonos of infants, 4-; and see 
P Meningitis, post-basic, of infants. 

rib paralysis, 1788. 

Cervical sympathetic paralysis, 1520, 152 1 . 
fa acute anterior poliomyelitis, 1632. 
in syringomyelia, 1763. 

Cestodes, diseases duo to, 33u-339. 

Ceylon sore mouth, bbJ. 

Chagas’ disease, 285. 

Chalieosis, 1205. 

Chancre, hard, 208, ~0J. 
nasal, 1118. 
pharyngeal, 571. 
tonsillar, 671. 

SSSfi fe-a w ral - 

“SSmenttf, 1669. 
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Charcot '£ triad of symptoms in disseminated 
sclerosis, 1678. 

Charcot-Leydcn crystals in acute fibrinous 
bronchitis, 1155. 
in asthmatic sputum, 1169. 

Charcot-Marie-Tooth type of muscular 
atrophy, 1782. 

ChauUard-Minkowsld type of hscmolytic 
anremia, 814. 

Chaulmoogra oil in leprosy, 133, 134. 
in sarcoidosis, 1496. 

Cheilitis exfoliativa, 1443. 

Chelropompholyx, 1429. 

Chemical food poisoning, 421. 
irritants, dermatitis from, 1423-1425. 

Chenopodium, oil of, as parasiticide, 337, 
347, 348. 

Cherry-red spot in retina in amaurotic 
family idiocy, 1686. 

Chest, deformities of, in adenoids, 1121. 
in emphysema, 1193. 
in relation to bronchitis, 1149. 
radiography of the, 1220, 1221. 

Chcyne-Stokes respiration, 1342. 
in acute hepatic necrosis, 726. 
in apoplexy, 1632. 
in cardiac failure, 886. 
in icterus gravis, 726. 
in intracranial tumours, 1577. 
in poisoning by arsphenamine, 401. 
in tuberculous meningitis, 1588. 
in unemia, 1342. 

Chicago disease, 203 ; and see Blastomycosis. 

Chick-peas, poisoning by, 419. 

Chicken-pox, 171-174. 
retiology of, 171. 
age incidence of, 171. 
and herpes zoster, 171, 173. 
complications of, 173. 
diagnosis of, 173, 174. 
incubation period of, 172. 
pathology of, 171. 
prodromal rashes of, 172, 173. 
prognosis of, 174. 
quarantine of, 174. 
rash of, 172, 173. 
symptoms of, 172, 173. 
treatment of, 174. 

Chilblains, 1109, 1112, 1222, 1419, 1425. 

Child-bearing, mental disorders associated 
with, 1879, 1881. 

Chloasma uterinum, 1505. 

Chloral, addiction to, 1876. 

hydrate in heart conditions, 908. 
Chloransemfa, achylic, 803. 

Chloride content of ccrobro-spinal fluid 
1569. 

excretion in urine, 1304. 
in pneumonia, 1249. 
increased in Addison's disease, 1304. 

Chinlofon in amoebic dysentery, 289, 290. 

Chlorinated hydrocarbons, poisoning by, 
4I5-4I7. 


Chlorinated naphthalene, poisoning by, 
417. " * 

Chlorine in relation to bronchitis, 1154. 
Chloroform contra-indicated in diabetes, 
455. 

poisoning, in relation to necrosis of liver, 
725. 

Chloroma, 840. 

Chlorophyll in relation to production of 
vitamin A, 471. 

spectroscopic detection of, 646. 
Chlorosis, 803 ; and see Anremia, hypo- 
chromic idiopathic. 

Cholangioma, 746. 

Cholangitis, ascending, as cause of hepatitis, 
721. 

in gall-stones, 758. 
suppurative, in cancer, 747, 762. 
in hydatid disease, 744. 
in portal pylephlebitis, 760. 
Cholecystitis, 751-756. 
achlorhydria in, 594, 761, 756. 
acute, 752. 

retiology and pathology of, 751, 752. 
bacteriology of, 761. 
chronic, 753-756. 
and gall-stones, 753, 756. 
symptoms of, 753-755. 
treatment of, 755, 756. 
gangrenous, 752, 763. 
suppurative, 762, 763. 
symptoms of, 752-755. 
treatment of, 753, 755, 756. 
Cholecystography, 764, 755, 759. 
Cholelithiasis, 756 ; and see Gall-stones 
Cholera, 126-131. 
retiology of, 126, 127. 
ambulatory, 127. 
carriers of, 127. 

complications and sequelae of, 128. 
diagnosis of, 129. 
gravis, 127. 

incubation period, 127. 
infantum, 659 ; and see Epidemic 
diarrhoea in children, 
mortality in, 129. 
nostras, 129. 

from B. coli, 25. 
pathology of, 127. 
prognosis of, 129. 
prophylaxis of, 129. 
sicca, 127. 

spirilla, bacteriolysis of, 5. 
symptoms of, 127, 128. 
treatment of, 129-131. 
types of, 127. 

Choleraic diarrhoea, 127. 

Cholerine, 127. 

Cholesteatoma of brain, 1573. 

Cholesterin in psendo-chylous pleura 
effusion, 1283. 

in relation to diabetes, 1484. 
to xanthoma, 1483, 1484. 
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Cholesterol, activation of, by ultra-violet 
rays, 473. 

excess of, in blood and bile, 756, 757. 
in blood increased in nephrosis, 1322. 
in blood in jaundice, 715. 
in corpus luteum of pregnancy, 758, 
in foods, 757. 
in pancreatic cysts, 771. 
in relation to gall-stones, 756, 757, 
sources of, 757. 
stones, 757, 758, 759. 

-free diet, 756. 

Cholesterolmmla, 756, 757. 

Choluria, 1312, 1313. 

Chondrodysplasia, 1405. 

Chondrodystrophia, 1402. 

Chondromata, 1404, 1405. 

Chorea, 1724-1731. 
ictiology of, 1724, 172o. 
apoplectic, 1547, 1730. 
congenital, 1693. 
course and prognosis ot, inn. 
diagnosis of, 1729. 
electrical, 1609. 
gravidarum, 1867. 

heart ’disease in relation to, 1728. 
Huntington's, 1730. 
in pregnancy, l<2o, Mol. 
in scarlet fever, 74. 
involuntary movements m, 17-6, 

StaSorders in, 1727, 1867. 
mollis, 1727. 

ocular phenomena in, U-i- 
pathology of, 1725. 

psychical disturbances in, 1725. 

SSTSS'-SU-.iw.i*. 

rheumatic, 1724. 

manifestations in, 1728. 

senile, 1731. , 1738 . 

sex-incidence of, 1 li 4 , 1 

Sydenham’s, 1724, _ 186/ . 

tetanoid, 168/. 

treatment of, H29; 1 ■ ^ 2 38. 
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Chyme, 640, 641. 

Cider, lead contamination of, 390, 394. 
Cigarette-smoking in relation to chtonic 
tracheitis, 1140. 
to emphysema, 1191. 

Ciliary mnsele, paralysis of, in encephalitis 
lethargies; 1811. 

Ciliate dysentery, 290, 291. 

Cinchophen in gout, 485. 

toxic effects of 465, 725. 

Circulatory failure, peripheral, 891, 892. 
acute treatment of, 910. 
central, 883 ; and see Heart failure, 
varieties of, 883. 

system, diseases of the, 878-1104. 
Circumcision, preputial diphtheria after, 
103. 

hsemorrhage after, in bleeders, 850. 

Circus movement in heart, 930, 931. 
Cinhosis, biliary, 729. 

Lannec’s, 729. 
multilobular, 729. 

of the liver, 729 ; and see Liver, cirrhosis 
of the. 

in splenic anamia, 863. 
of the lung, 1202; and see Pulinonaiy 
fibrosis. 

pigmentary, 736. 
pleurogenous, 1202. 
portal, 729. , 

Cisternal puncture, technique of, 51. 
Cladorchis watsoni, 329. 

SSSKESaft***"* 
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Chylothorax, 1283^ g7Q 
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effusions, 87U, w » 

Cbyluria, 871, 131 0 ' 

& filanasis, 342. 


ibing 01 > .77(74 

fn bronchiectasis, 

S»srSSt~-»— 



1956 


INDEX 


Clubbing of Angers, in hypertrophio pul- 
monary arthropathy, 1391, 1392. 
in idiopathic steatorrhcea, 667. 
in mitral stenosis, 970. 
in pulmonary emphysema, 1193. 
in pulmonary fibrosis, 1203. 
in pulmonary stenosis, 974. 
in pulmonary tuberculosis, 1219. 
in regional Aeitis, 678. 
in septic endocarditis, 953. 

Clutton’s joints, 239. 

Coagulation of blood, 841-843. 

Coal-gas, poisoning by, 407. 

Coal-miner’s phthisis, 1205. 

-tar derivatives, account of, 410. 
poisoning by, 410-415. 

Coastal erysipelas, 318. 

Cocainism, 385, 1875. 

Coccidioides affecting lung, 1237. 
Coccidioidal granuloma, 204. 

Coccidioides immitis, 204. 

Coccidioidin, 204. 

Coccidioidosis, 204. 

Cochliomyla marcellaria, 352. 

Coco, 240 ; and see Yaws. 

Cod-liver oil, in pulmonary tuberculosis, 
1230. 

in rheumatoid arthritis, 1370. 
in rickets, 488. 

vitamin value of, 471, 472, 473, 474. 
Cceliac disease, 664, 665. 
adult, 666. 

mcgalocytic anosmia in, 779. 

Coenurus cerebralls, 338. 

Coffee-drinking, excessive, as cause of 
polyuria, 511. 

-ground vomiting in cancer of stomach, 
632. 

in yellow fever, 190. 

Cog-wheel breathing, 1217. 

Coichlcum, specific for acute gout, 465. 
Cold, common, 143-145, 1139. 

fingers, hereditary, 1110. 

Colic, appendicular, 707. 
biliary, 767, 768, 814. 

without gall-stones, 761, 769. 
duo to flatulence, 675. 
in acholuric jaundice, 814. 
in cancer of the colon, 688. 
in chronic pancreatitis, 769. 
in Henoch’s purpura, 848. 
in intussusception, 693. 
lead, 388, 389, 392, 395. 
muco-membranous, 673, 674. 
renal, 1356, 1357. 

Coliform bacilli in urine, significance of, 
26, 27. 

of intestine more active in typhoid, 

25. 

rfllo of, in disoaso, 24. 
bacillus infection as cause of hromaturia. 

26. 

infections, 24-30. 


Coliform bacilli infections, modes of infec- 
tion in, 24, 25. 
of kidney, 25, 26. 
of urinary tract, 26-28. 
infections of urinary tract, acute, 26. 
chronic, 27. 
course of, 27. 
recurrent cases of, 27. 
relapses of, 27. 
sites of infection in, 25, 26. 
symptoms of, 27. 
treatment of, 28-30. 
vaccine therapy of, 30. 

Colitis, 678-685. 
acute catarrhal, 679. 
as cause of diarrhoea, 655, 679. 
as predisposing to bacterial food poison- 
ing, 422. 

as result of mercurial treatment, 228. 

B. coli in relation to, 25. 
chronic catarrhal, 679, 680. 
enteritis in relation to, 678. 
in chronic mercurial poisoning, 403. 
in uraemia, 1342. 
localisation of, 679. 
muco-membranous, 679. 
mucous, 679. 
tuberculous, 685. 
ulcerative, 680-685. 
aetiology of, 680. 
bacteriology of, 680. 
complications of, 682. 
diagnosis of, 682. 
in mercurial poisoning, 402, 403. 
prognosis of, 683. 
symptoms of, 680-682. 
treatment of, 683-685. 

CoIIip kataboiic factor, 500. 

CoIIosol manganese in Bockhart’s impetigo, 

1439. 

in furunculosis, 1440. 

Colon, absorption in, 640. 
adenomata of, as origin of cancer, 686. 
anatomy of the, 642. 
cancer of the, 687-690. 

dilatation of, in idiopathic steatorrhcea, 
667. 
distal, 640. 

diverticula of the, 690-693. 
dyspepsia, 27. 
irritable, 654. 

kinking of, in enteroptosis, 776. 
movements of, 641. 
neurosis, 673, 674. 
pelvic, 640. 

distension of, in anal achalasia, 694. 
polypi of, 682, 686. 
proximal, 640. 

size, shape and position of, 642. 
spasm of, 673, 688. 
stricture of, in ulcerative colitis, 682. 
the “ greedy,” 649, 651. 

X-ray examination of, 644, 645. 
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Colonio irrigation, 20, 083. 
in ciliato dysentery, 291. 
stomach, 010. 
stasis, 044. 

Coloptosls, 770. 

Colour Index of blood, 708. 

in amentia pscudo-leukcemia infan- 
tum, 824. 

in lucmolytic amentias, 813. 
in pernicious amcmia, 809. 
in polycythicmia, 825. 

Colubrltic venom, 355, 350. 

Coma nftcr arsphenaminc, 224. 
diabetic, 443, 454. 
in acute alcoholism, 381, 382. 
differential diagnosis of, 1035, 1030. 
in acute necrosis of liver, 720. 
in caisson disease, 302. 
in carbon monoxido poisoning, 408. 
in cerebral thrombosis and apoplexy, 
1G35. 

in ccrebro-spinal fever, 41. 
in encephalitis lolhargica, 1611. 
in heat hyperpyrexia, 374. 
in intracranial tumour, 15ol» 

in tuliorculous meningitis, 1587, 1588. 
unemic, 1339, 1341, 1343. 
vigil in typhus, 307. 

Comedones, 1444-1440. 
grouped, 1445. 

ZSZg&XgTLu.*-**-*. 
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liver, 731. 

dilatation of heart, 901. 
pan'C, 921. _ . , _ 

85S*iasrs«i- to *- 

disca«es, 9. 

in ameebic dysentery, 28S. 
in psittacosis, 18r. 
test for hydatids,. 339. 
for schistosomiasis, Oil. 

, disM “;, n i Symptoms following, 
Conousslo^G^. P 

Condylomata, broad. JJO. 
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poisoning, 

state, the, 1857. jod ; and see 

C0DSen,( HeS, coSenital disease of. 

hydrops, 818, 
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Congenital spastic paralysis, 1691 ; and t 
Cerebral diplegia, 
syphilis, 237-240. 
of nervous system, 1672, 1673. 

Congo floor maggot, 353. 

Conjugate deviation of eyes in apoplexy 
1631. 

in encephalitis lethargies, 1613. 
in epilepsy, 1706. 
in lesions of motor area, 1544. 
Conjunctive in rubella, 155. 
in trench fever, 811. 
in yellow fever, 190. 

Conjunctival diphtheria, 103. 

haemorrhage in scurvy, 482. 

Conjunctivitis in Addison’s disease, 535. 
in chronic arsenical poisoning, 399. 
in measles, 149, 153, 
in rosacea, 1420. 
in small-pox, 161, 163. 

Consciousness, 1842. 

loss of, in epileptic attack, 1706. 
Consolidation of lung, physical signs of, 

1217. , 

stage of, in pulmonary tubercle, Uu 

1218. 

Constipation, 647-652. 

{etiology and pathology of, 647-649. 
colonic, 647. 
diagnosis of, 649, 650. 

to diverticula of the colon, 661. 
to visceroptosis, 748. 
in tuberculous meningitis, 15S8. 
spastic, 648. 
symptoms of, 
treatment of* 650-652. 

Consumption, 1207 ; and see Pulmonary 
tuberculosis. 

Contraction, premature, 920. 

1693, 1694. 
hysterical, 1912. t 

in glandular fever, 316. 

in measles, 152. 
Swhooping- 00 ^^ 1 ^ 
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in ascariaas. 
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Convulsions In chicken-pox, 172, 173. 
in heat hyperpyrexia, 374. 
in hydrocephalus in ohildren, 1593, 1594. 
in infantile hemiplegia, 1695. 
in intracranial tumours, 1578. 
in measles, 148, 150. 
in pneumonia in children, 1247, 1250. 
in rickets, 487. 
in scarlet fever, 67, 71, 74. 
in tuberculous meningitis, 1687. 
in typhoid, 88. 
in uraemia, 1339, 1341, 1343. 
in whooping-cough, 113, 114, 115. 

Cooking, effect of, on vitamins, 475, 479. 

Cooley’s anaemia, 816. 

Copaiba, effect of, on urine, 1315, 1316. 

Copper arsenite, uses of, 398, 401. 

traces of, essential for blood, 802. 

Cor adiposum, 987. 
biloculare, 1002, 1009. 
bovinum, 962, 989. 
triloculare biatrium, 1001. 
blventriculare, 1002. 

Coramine (nikethamide), in heart failure, 
902. 

Cordylobia anthropophaga, 353. 

Coreotrypanosis, 285. 

Cornea, sloughing of, in cholera, 128. 
in diphtheria, 103. 

Corneal lesions, due to vitamin A de- 
ficiency, 471, 472. 

ulceration in congenital syphilis, 238. 
in leprosy, 132. 
in measles, 149, 153. 
in small-pox, 163. 

Corns, 1434. 

Corona veneris, 210. 

Coronary arteries, arteritis of, 982. 

atheroma of, 889, 915, 982, 983, 1000, 
1016, 1073. 

congenital anomalies of, 1004. 
diseases of the, 982, 983. 
in aortic incompetence, 969. 
in relation to chronic myocarditis, 983. 
occlusion of, 1025. 

with infarction of heart, symptoms 
of, 1025, 1026. 

syphilitic disease of, 982, 1010, 1011, 
106C, 1094. 

thrombosis of, 1093, 1094. 
occlusion, 1016, 1017, 1025-1028. 
rctiology and pathology of, 1025, 1020. 
angina peotoris in relation to, 1017. 
atheroma as cause of, 1073. 
diagnosis of, 1020, 1027. 
electrocardiogram in, 1057-1062. 
hypertension in relation to, 1029. 
prognosis of, 1027. 
shock in, 891. 
symptoms of, 1026. 
treatment of, 1027, 1028. 
thrombosis, 1016, 1017, 1025-1028. 
electrocardiogram in, 1057-1062. 


Corpora quadrigemina, localisation of lesions 
of, 1548. 

Cor pulmonale, 1030. 

Corpus Iuteum, a source of cholesterol, 
756. 

striatum, localisation of lesions of, 1547. 

Corrigan’s pulse, 967. 

Corrosive sublimate, poisoning by, 402. 

Corticosterone, 533, 534. 

Cortical extract in Addison’s disease, 537. 
in Graves’s disease, 517. 
in Simmonds’s disease, 508. 

Corynebacterium diphtherias, 98, 99. 

Cory’s law, 169. 

Coryza, 143 ; and see Cold, common, 
in relation to laryngitis, 1123. 

Cosmetics, dermatitis caused by, 1424. 

Cotton-wool patches, 1331. 

Cough in acute bronchitis, 1150. 
in aoute pleurisy, 1265. 
in atypical pneumonia, 1262. 
in bronchiectasis, 1174. 
in broncho-pneumonia, 1256, 1258. 
in chronic bronchitis, 1157, 1158. 
in diphtheria, 103, 106. 
in enlarged mediastinal glands, 1298. 
in heart failure, 886, 889. 
in hyperasmia of lungs, 1179. 
in influenza, 180, 181, 184. 
in lobar pneumonia, 1247. 
in lung abscess, 1198. 
in measles, 146, 153. 
in psittacosis, 187. 
in pulmonary collapse, 1186. 
in pulmonary emphysema, 1193. 
in pulmonary tuberculosis, 1212, 1226. 
in tracheal obstruction, 1145, 1146. 
in tracheitis, 1139, 1140. 
in whooping-cough, 113, 114, 115. 
brassy, in acute suppurative medias- 
tinitis, 1295. 

in aortic aneurysm, 1080. 
in tracheal tumours, 1142. 
gander, 1142. 
tea-taster’s, 1237. 

Coumarin in sinus thrombosis, 1650. 

Coupling of the beats, 901, 018. 

Courvoisier’s law, 717. 

Cow-pox, 168. 

Crab yaws, 242. 

Crabs as cause of bacterial food poisoning, 
423. 

in relation to paragonimiasis, 1242. 

Crachats perils, 1157. 

Cracked-pot sound in tubercular cavity, 
1218. 

Craft palsy, 1737. 

Cramp, occupational, 1737. 
writer’s, 1738, 1780. 

Cramps, heat, 374. 
in arsenical poisoning, 222, 399. 
in bacterial food poisoning, 427. 
in cholera, 128. 
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Cranial abnormalities lit cerebral diplegid,. 
1693. 

enlargement in hydrocephalus, 1591, 
1593,1595. 

nerve palsies in intracranial tumour, 
1552, 1578. 

in encephalitis lethargies, 1611. 
in relapsing fever, 252. 
nerves, affections of the, 1618-1540. 
syphilitic paralysis of, 1590. 
tabetic affections of, 1664. 
Cranio-sclerosis, 1395. 

-tabes, 486. 

Craniostenosis, 1401. 

Craw-craw, 1510. 

Creatinine excretion in urine, 1304. 
Creatinuria in Graves’s disease, 515. 

Creeping eruption, 1515. 

Cretinism, 524. 

Crises, Dietl’s, 1364, 1366. 
gastric, 1664, 1668. 
hypertensive, 1319. 
tabetic, 1664, 1668. 

Crohn’s disease, 677. 

Crossed paralysis in lesions of pons and 
medulla, 1548. 

Croup, 1126. 

Crush syndrome, 1319. 

Cry of syphilitic infant, 238. 

Crystals in urine, 1316. , 

“ CufUne ” of cerebral vessels in lethargic 
encephalitis, 1610. 
in syphilitic disease, 1628, 1652. 

Cuneus, lesions of, 1545. 

bronchitis, 155. 
in asthma, 1169. 

Cushing’s syndrome, 50^0o. 
hypertension in, 1065. _ 
mental disorders in, 1879. 

Sr?S°St£n’.<l» fs53 6. 
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Cyclotron, 854. 

Cysticercosfe of d ^ in i 7 3 0 o 7 ,’ mfl. 

CysticercXvis 2o^ 

333. 333- 

Cystin calculi, 1355. 

Cvstitis, bacillus cob, X>‘ 
m paratyphoid fever, 98. 
in schistosomiasis, <«4. 
in typhoid, 88, 96. 


Cysts,- dehnold, of skin, 1501. 
echinocoocus, 338, 339, 1363. 
hydatid, 338, 339, 744, 745. 
in paragonimiasis, 330. 
in relation to compression of spinal cord, 
1751. 

mediastinal, 1302. 
of brain, 337, 338, 1573, 1574. 
of kidneys, 1362, 1363. 
pancreatic, 771, 772, 
sebaceous, 1501. 
tracheal, 1141. 

D.A.H., 912 ; and see Heart, irritable. 
Dactylitis in congenital syphilis, 239. 
in yaws, 242. 
syphilitic, 213. 

Damoiseau’s line in pleural effusion, 1270. 
Dandy fever, 193 ; and see Dengue. 

Danysz’s precipitin reaction, 7. 

Darter’s disease, 1499. 
la kerose, 1416. 

Day-dreaming, in schizoid personality, 
1894. 

Deaf-mutes, mental deficiency in, 1925. 
Deafness, after cerebro-spinal fever, 45. 
after small-pox, 163. 
hysterical, 1911. 
in congenital syphilis, 238. 
in measles, 149. 
in mumps, 177. 
in scarlet fever, 72, 73. 
in Schilder’s disease, 1607. 
in typhoid, 88. 

in typhus, 307. . , , , R 

meningitic, in cerebro-spinal fever, 45. 

nerve, 1534. t -i-— 

as complication of mumps, 177. 
in Mdni5re’s disease, 1534, 1540. 

Debrd phenomenon, 152. 

Decubitus in meningitis, 91. 

in passive hyperemia of Inn 0 B, 118 . 

S?£ti?^rimonary collapse, 1187. 

DtH-tjleim'fi.f' 1 “ 

reflex, training of, 64 . 
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Deglutition, normal, mechanism of, 673. 

painful, in acute oesophagitis, 681. 
Dehydration for relief of intracranial 
pressure, 1682. 
in bacillary dysentery, 121. 
in summer diarrhoea, 660. 

Dejerine and Roussy, “ thalamic syn- 
drome ” of, 1647. 

Delhi boil, 279. 

Delirium, 1866, 1857. 
cordis, 929. 

hallucinations in, 1856, 1857. 
toxaemic, 12. 
tremens, 383, 1871. 
treatment of, 1874. 

Deltoid bursitis, 1386. 

Delusional states, chronic, 1871, 1872. 
Delusions in anxiety states, 1887. 
in general paralysis, 1652, 1865. 
in mental depression, 1885, 1886. 
in schizophrenia, 1900, 1901. 

Dementia, 1857, 1858. 
after typhus, 308. 
in pellagra, 1877. 
paralytica, 1651. 
paranoides, 1902. 
phantastica, 1902. 

Pick’s, 1861, 1862. 

prsecox, 1893 ; and see Schizophrenia, 
secondary, after cerebro-spinal fever, 44. 
senile and presenile, 1859-1862. 
simplex, 1902. 

Demodex folliculorum in acne vulgaris, 
1445. 

Demoralisation in chronic alcoholism, 1871. 

in chronic morphinism, 1874. 

De Morgan’s spots, 1606. 

Demyelination in Schilder’s disease, 1606. 

in subacute combined degeneration, 1767. 
Dengue, 193-195. 

peri-arthritis in, 1374. 

Dental caries, 552. 

Etiology and pathology of, 552. 
and actinomycosis, 198, 199. 
as cause of dyspepsia, 552. 
in relation to mercurial stomatitis, 404. 
symptoms of, 652. 
treatment of, 692. 
vitamins in relation to, 552. 
hygiene, 550, 651. 

treatment, importanco of, in relation to 
oral sepsis, 654. 

Dentition, delayed, in rickets, 486. 

Denys’ bouillon filtri, 1231. 
Depersonalisation in anxiety states, 1887. 
prognosis of, 1890. 

Depression, mental, in obsessional dis- 
orders, 1920. 
symptoms of, 1884-1886. 

Deroum’s disease, 468, 1385, 1879. 
Dermacentor andersoni, 302, 303, 350. 
venustus, 350. 

Dermacentroxenus riokettsi, 303. 


Dermatitis ancylostome, 347. 
after arsphenamine remedies, 223. 
artefacta, 1434, 1914. 
cercarial, 1615, 1516. 
contusilormis, 325. 
due to animal parasites, 1456-1461. 
to animal poisons, 1423. 
to cosmetics, 1424. 
to fungi, 1447-1456. 
to fur dyes, 1424. 
to plants, 1423. 
exfoliativa, 1474, 1476. 
after arsphenamine preparations, 223, 
1474. 

after gold therapy, 1463. 
after sulphonamide preparations, 1463, 
1464. 

diagnosis of, 1475. 
infantum, 1437. 
symptoms of, 1474, 1475. 
treatment of, 1475. 
from actinic rays, 1425, 1426. 
from bacterial irritants, 1435-1447. 
from chemical irritants, 1423-1425. 
from heat and cold, 1425. 
from mechanical irritants, 1433-1435. 
herpetiformis, 1470-1472. 
in pellagra, 494, 497. 
in trinitrotoluene poisoning, 413. 
of erysipelas, the, 21. 
pityriasiform, 1438. 
radium, 379, 1426. 
red mite, 351. 
seborrhmic, 1442-1444. 
streptococcal, 1443. 
trade, 1424. 

X-ray, 376, 1426. 

Dermatohia cyaniventris, 353. 

Dermatographlsm, 1468. 

Dermatolysis, 1502. 

Dermato-myositis, 1390. 

Dermatoses, deep inflammatory, 1461-1484. 
inflammatory, of unknown origin, 1484- 
1492. 

the superficial inflammatory, 1421-1461. 
Etiology and pathology of, 1422, 1423. 

Dermoid cyst of brain, 1574. 
of mediastinum, 1302. 
of skin, 1501. 

Desensitisation, 7. 
in asthma, 1171, 1172. 
in skin diseases, 1433. 

Desert sore, 1511, 1512. 

Desoxycorticosterone, action of, 633, 537, 
538. 

in Addison’s disease, 537-539. 
in Simmond’s disease, 508, 509. 

d’Espine’s sign in enlarged mediastinal 
glands, 1298. 

Desquamation, in measles, 147. 
in rubella, 155. 
in scarlet fever, 65, 69. 
in small-pox, 160. 



Devlc's disease. 1681. 
Devil's grip, 326. 
Dextrocardia, 1009. 


. - 0 Tam of, 1041. 
prognosis of, 1009. 

signs of, 1006 . 

Dextrose in droulatory collapse, 902, 903 , 

viva 

in urine, 445 ; and see Glycosuria, 
tests for, 445. 

Dhobie itch, 1452 ; and see Tinea cruris. 
Diabetes, bronzed, 444, 736. 
insipidus, 510, 511, 1308. 
in acromegaly, 502. 
in Hand-Schiiller-Christian’s disease 
511, 868. 

mellitus, 436-456. 
acute infections in, 455. 
adiposity in relation to, 467. 
etiology of, 436. 
after-treatment of, 453. 
age-incidence of, 436. 
blood-sugar in, 437, 440, 441. 
complications of, 443-445. 
diagnosis of, 445, 446. 
dietetic treatment of, 447-451. 
hypercholesterolaemic splenomegaly in, 
868 . 

in acromegaly, 502. 
in haamochromatosis, 736, 737, 
in relation to pancreatitis, 769. 
in relation to tuberculosis, 444, 1225. 
insulin treatment of, 448, 450, 452- 
454. 

mental disorders in, 1877. 
morbid anatomy of, 442, 443. 
optic atrophy in, 1521. 
pathology of, 437-442. 
prognosis of, 446. 
pruritus in, 1417. 
racial predisposition to, 436. 
surgical operations in, 455. 
symptoms of, 443. 
treatment of, 446-456. 
xanthoma in, 1484. 
tenuifluus, 512. 

Diabetic coma, 443, 454. 
acidemia in, 434. 
air-hunger in, 434, 444. 
insulin treatment of, 454. 
foods, 447. 
gangrene, 444. 
neuritis, 1816. 

Diacetic acid in urine, 1313. 

test for, 1314. . 

Diachylon plaster as an abortifacient, MU 
Diaphoretics in kidney 
Diaphragm, dome spasm ot, lmj, im*. 
diseases of, 1292, 1293, 
displacement of, 777. 

in ascites, 793. 
effects of megacolon on, 697. 
eventration of, 697. 

6a 
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tonic spasm of, 1293. 

a ? ute ^ Pleurisy, 1267. 
spasm, epidemic, 325. 

Diarrhtea, 653-664. 
achlorhydria causing, 594, 653 
acute, treatment of, 657, 658 
atiology of, 653-655. 
amoebic, 287. 

bacterial factor in, 653, 654. 
chronic, 653, 658. 

Co ohin-China, 669. 
diagnosis of, 655-657. 
epidemic, in children, 659-663. 
fatty, 653, 657, 764, 765, 808. 
fermentative, 653, 657, 658. 
flagellate, 291. 
from irritable bowel, 654. 
gastrogenous, 653, 659. 

treatment of, 659. 
hill, 663. 

in children, epidemic, 629; and sec 
* Epidemic diarrhoea in children, 
infective or infectious, 659. 
nervous, 654. 

treatment of, 659. 
post-prandial, 654. 
prognosis of, 657. 
putrefactive, 653. 

treatment of, 658. 
soap, 653, 657, 659. 
summer, 659. 

bacteriology of, 659. 
symptoms of, 655. 
treatment of, 657-659. 
tropical, 654. 

DIaschisis, 1541, 1558. 

Diastase in urine, 765, 1305. 

Diastafic index in mumps, raised, 176. 

in acute pancreatitis, 767. 

Diastole, cardiac, 880, 881. 

Diathermy in angina pectoris, 1023. 
in hypertension, 1103. 
in intermittent claudication, 1076. 
in leprosy, 134. 

Diathesis, exudative, 1428. 
gastric, 589. 

hypersthenic gastric, 589, 591, 593. 
hyposthenic gastric, 589, 591, 592, 594. 
tuberculous, 1207. 

Diazo reaction for diagnosis of typhoid, 90. 
in jaundice, 716. 
in measles, 148. 
in small-pox, 160. 
in typhus, 306. 

Dick test in scarlet fever, 66, 69, 75. 

Dicrotic pulse in typhoid, 87. 

in typhus fever, 308. 

DientamcEba fragilis, 288. 

Diet, balanced, 470. 

cholesterol-free, 756, 757. 

Dietetic errors in relation to disease, 4i0. 
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Dictl’s crises in movable kidney, 1364. 

treatment of, 1366. 

Digestion, 640, 641. 
rifle of stomach, 688. 

Digestive disorders as cause of extra- 
systoles, 923. 

and neurasthenic states, 1880. 
in heart failure, 886, 911. 
in pyorrhoea, 653. 
in rickets, 487. 

system, diseases of the, 550-796. 
Digitalis, action of, on auricular flutter, 
899, 902. 

as cause of extra-systoles, 901, 923. 

of sino-auricular block, 937. 
contra-indications to use of, 900. 
dosage of, 899, 900, 901, 903, 906. 
drawbacks to, 901. 

effect of, as shown by electrocardio- 
graph, 1063. 
forms of, in use, 899. 
group of drugs, the, 899-902. 
in auricular fibrillation, 899, 900, 902, 
930, 933, 934, 936. 
in auricular flutter, 936. 
in beriberi, 1033. 

- in lobar pneumonia, 1255. 

in paroxysmal tachycardia, 928, 929. 
indications for use of, in cardiac disease, 
899-902. 

intravenous use of, 901. 
maintenance dosage of, 901, 902. 
massive dosage in, 900, 901. 
overdose of, symptoms of, 901, 902, 939. 
rectal administration of, 901. 
Digitalisation, 900. 

Digoxin, 899, 900, 901. 

Dilantin in epilepsy, 1714. 

Dilatation of thB heart, 988-991 ; and see 

under Heart. 

of the oesophagus in cancer, 585, 586. 
of the stomach, acute, 638. 
atonic, 599. 

in pyloric obstruction, 636. 
Dimethyl-dipbenylene-disulphide (mitigal) 
in scabies, 1461. 

Dimethylaisine, 398. 
poisoning by, 401. 

Dinitrobenzene, industrial uses of, 412. 

poisoning, 412. 

Dinltrophenol poisoning, 414. 

Diorchltrema pseudocinata, 332. 
Diphtheria, 98-112. 
rctiology of, 98-100. 
age-incidenco of, 98, 99. 
antitoxin, 108-110. 
bacteriology of, 99, 100. 
blood in, 104. 
blood-pressure in, 104. 
carriers, 99, 108, 109. 
complications of, 104-106. 
conjunctival, 101, 103. 
contacts, immunisation of, 108. 


Diphtheria, cutaneous,- 103, 104, 1442, 1612 
diagnosis of, 106, 107. 
epidemiology of, 98, 99. 
faucial, 101, 102. 
hremonhage, 104, 108. 
in animals, 99. 
incubation period of, 101. 
infections of the skin, 103, 104, 1442. 
laryngeal, 102, 107. 
myocarditis in, 980, 981. 
nasal, 103. 
of eye, 103. 

paralysis in, 105, 111, 1813. 
pathology of, 100, 101. 
pharyngeal paralysis in, 1538, 1814. 
post-scarlatinal, 74. 
preputial, 103. 
prognosis in, 107, 108. 
prophylactic treatment of, 108, 109. 
quarantine for, 108. 

Schick test of susceptibility to, 109. 
seasonal prevalence, 98. 
selective action of its toxin, 3. 
septic, 104. 

rashes in, 104. 
serum treatment of, 110. 
sudden death in, 105. 
symptoms of, 101-104. 
toxin in immune therapy, 4. 
toxins of, 3, 100. 
treatment of, 108-112. 
vaginal, 103. 
vulval, 99, 103. 
wound, 103. 

Diphtheritic sores, 1511, 1512. 

Diphyllobothrium cordatum, 336. 
houghtoni, 336. 
latum, 336, 337. 
mansoni, 337. 
yimm, 336. 

Diplegia, cerebral, 1691 ; and see Cerebral 
diplegia. 

Diplococcus meningitidis intraceilularis, 39; 
and see Meningocous. 
of Pemet and Bulloch in acute pemphi- 
gus, 1472. 

rheumaticus as a cause of meningitis, 
1591. 

Diplogonoporus grandis, 336. 

Diplopia, as symptom of increased intra- 
cranial pressure, 1677. 
crossed, 1522. 

diagnostic indications of, 1522. 
in acute alcoholism, 380. 
in botulism, 429. 
in caisson disease, 362. 
in cerebral abscess, 601. 
in disseminated sclerosis, 1676, 1677. 
in encephalitis Jethargica, 1611. 
in fourth-nerve paralysis, 1522. 
in intracranial tumour, 1577. 
in migraine, 1719. 
in myasthenia gravis, 1830. 
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Dipsomania, 382. 

Dipterous flies, diseases due to, 352. 
Dipylidium caninum, 336. 

Discomyces, as cause of mycetoma, 202. 
Disordered action of bean, 012; and see 
Heart, irritable. 

Displacement murmur in pleurisy with 
effusion, 1271. 

Disseminated sclerosis, 1674; and see 
Sclerosis disseminated. 
Dissociation, in hysteria, 1913. 

Distemper, prophylaxis of, 9. 

Distoma crassum, 330. 
hepaticum, 329. 
heteropbyes, 332. 
linger!, 330. 
sinense, 331. 
westermani, 330. 

Distomatosis, pulmonary, 1241. 
Distomiasis, 329-335. 

Dittrich’s pings, 1159. 

in bronchiectasis, 1174. _ 

Diuresis, critical, in acute nephritis, 1328. 
Diuretics in acute nephritis, 1328, 1329 
in ascites, 795. 
in cardiac disease, 903, 904. 
in chronic nephritis (secondary), Uii- 
Diver’S paralysis, 359; and see Caisson 

disease. , . . .. , 

Diverticula as cause of acute intestinal 
obstruction, 701. 
of the colon, 690-693. 
of oesophagus, pressure, saw. 
traction, 580. 

of pharynx and oesophagus, 580, 5»i. 
Diverticulitis, 89(M393. 
causing peritonitis, 781. 
in relation to cancer, 692. 
indications for operation in, osz. 
Diverticulosis, 690-693. 

Diving, conditions entailed by, o&s. 

Dog nose, 243. 

Doe’s disease, 192. 

Dohle’s bodies in scarlet fever, 70. 
Doh'chocolon, 694. 

Dourine, 281. 

Dracontiasls, 344. 

of op “ ,p "'° 

Drepanoc5tosS’ «S» m 

Dreyer’s 
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Drop foot, 1795, ^812. 
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in tuberculosis, oi. 


Dropped beats, 921, 939, 340. 

Dropsy, epidemic, 492. 
in cancer of liver, 747. 
in cardiac failure, treatment of, 908, 909. 
in scarlet fever, 73. 

renal, 1319, 1321, 1322, 1325, 1331, 1333, 
1334. 

theories of causation 1321, 1322 
and see (Edema. 

Drowsiness in uraemia, 1339, 1341. 

Drug addiction, 1870-1876. 

eruptions, 76, 1462-1464. 

Drugs, as a cause of pruritus, 1417. 
classification of, in relation to the 
eruptions they cause, 1462—1464. 
effect of, on colour of urine, 1314, 1315. 
Drum-stick clubbing of fingers, 1219. 
Drunkenness, 379. 

Dubini’s disease (electric chorea), 1609. 
Ductus arteriosus patent, 955, 1001, 1003, 
1004, 1009, 1010. 
surgical treatment of, 1010. 

Duguet’s ulcerations in typhoid, 86. 
Duhring’S disease, 1470; arid see Der- 
matitis herpetiformis. 

Duodenal bulb, irregularity in, significance 
of, 621. . 

contents, pancreatic fennentsui, too. 
drainage for obtaining bile, 755. 
ileus, chronic, 639. 
lrinlc in eastroptosis, 775. 
ulcer, chronic, 62 <H |2 

complications of, 621, ois. 
diagnosis of, 621. 
hvperchiorhydria in, 564, 591. 
incidence of, 593, 617. 
intermissions in, 620. 
not liable to malignant change, 622. 
perforation in, 622. 

5gS£S»»,01S.Bl,6S, 

626. 

Bymptoms of, 620, 621 1 
treatment of, 622-6-8. . - n 

D ^“tr e ' 13SC -‘ 387 ' 

Duroziez’s ago, . tuberca ia. r i n fec- 

in relation to astluna, 1167. 

to bronchitis, 1154,1156. 

to emphysema, 1191* 

Dost disease o! the long, 120—1-0'- 
Dwarfism, 506, o0/. 
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Dysarthria, 1560, 1651. 
ataxic, 1561. 
flaccid or atrophic, 1561. 
in cerebellar apoplexy, 1634. 
in Friedreich’s ataxia, 1683. 
in hepato-lenticular degeneration, 1688. 
in methyl mercury poisoning, 405. 
in progressive muscular atrophy, 1776. 
spastic, 1561. 

Dyschezia, 643, 644, 64S. 

(etiology of, 648. 

as cause of pseudo-diarrhoea, 656. 
of infants, 648. 
treatment of, 650, 651, 652. 
water-closet suitable for use in, 650. 
Dyschondroplasia, 1404, 1405. 
Dysdiadochokinesis in cerebellar lesions, 
1649. 

Dysenteric arthritis, 1373, 1374. 

Dysentery, amoebic, 286 ; and see Amoebic 
dysentery, 
antisera, 125, 126. 
ascaris, 349. 
bacillary, 118-126. 
acute, 119-121. 

(etiology of, 118. 
bacteriology of, 118, 119. 
catarrhal colitis in, 679. 
chronic, 122, 123. 

complications and sequelae of, 122, 126. 
diagnosis of, 122, 123. '*• 
epidemics of, 118. 
immune therapy of, 125, 126. 
incubation period in, 119. 
pathology of, 119. 
prognosis of, 123. 

prophylactic treatment of, 123, 124. 
subacute, 121. 
sulphonamides in, 124, 125. 
symptoms of, 119, 120, 122. 
treatment of, 123-126. 
ulcerative colitis in relation to, 680. 
bilharzial, 334. 
chronic, 122. 
ciliate, 290, 291. 

in relation to amoebic hepatitis and 
abscess, 737. 
flagellate, 291. 
schistosomiasis, 334. 

Shiga’s, 118, 120, 125. 

Dysidrosis, 1415, 1429. 

Dyskeratoses, the 1499, 1500. 

Dysmetria in cerebellar lesions, 1549. 
Dyspepsia, appendicular, 711, 712. 
cardiac symptoms associated with, 911, 
1020, 1021. 

chronic cholecystitis as a cause of, 753. 
gall-bladder, 757. 
gouty, 461. 

in pernicious antemia, 809. 
in relation to rosacea, 1419. 
in relation to sea-sickness, 367, 368. 
intestinal carbohydrate, 674. 


Dyspepsia, nervous, 606-608. 

palpitation in, 911. 

Dysphagia, 574. 
causes of, 574. 
hysterical, 574. 

in organic nervous diseases, 575. 
lower oesophageal, 574. 
mid- oesophageal, 574. 
pharyngo-oesophageal, 574. 
upper, with anaemia (Paterson’s syn- 
drome), 575. 

with anaemia and glossitis, 575, 576. 
Dyspnoea, paroxysmal, in heart failure, 885. 

types of, 1169, 1170. 

Dystonia musculorum delormans, 1688. 
Dystrophia adiposo-genitalis, 509. 
mental symptoms of, 1879. 
myotonica, 1825-1828. 

Dystrophies, muscular, 1820-1834. 

Dysuria from coliform infection, 26. 
in encephalitis lethargies, 1612. 
in schistosomiasis, 334. 

Ear, lesions of, in congenital syphilis, 238. 
disease, adenoids in relation to, 1121. 
middle, in relation to sinus throm- 
bosis, 1094, 

effect of increased atmospheric pressure 
on, 360. 

middle, coliform infection of, 28. 
Earache in scarlet fever, 72, 79. 
Ecchondromata, hereditary multiple ossi- 
fying, 1404. 

Ecchymoses, 842. 

. in scurvy, 482. 

Echinococcosis, 338, 339. 

Echinococcus cyst of kidney, 1363. 
granulosus, 338. 
multilocularis, 338. 

Echolalia, 1737. 

Eclampsia, whooping-cough, 115. 

Ecthyma, 1437, 1438. 

Ectopia cordis, 1009. 

Ectropion in pityriasis rubra pilaris, 1488. 
Eczema, 1426-1433. 
aetiology of, 1426, 1427. 
allergic factor in, 1427. 
crustosum, 1423. 
diagnosis of, 1430, 1431. 
erythemato-squamous, 1422. 
erythematous, 1412. 
flexural, 1428, 1429. 
infantile, 1427, 1432. 
marginatum, 1452. 
of face and scalp, 1427, 1428. 
of genitals and anus, 1429. 
oi hands and forearms, 1428, 1429. 
of leg with venous congestion, 1419, 1429. 
of lower limbs, 1429, 1430. 
of nails, 1430. 
of palms, 1428, 1429. 
of trank, 1429. 
of upper limbs, 1428. 



Eczema, papular, 1422, 1428. 
pathology of, 1427. 
prognosis of, 1431. 
pustular, 1422, 1439. 
rimosum, 1423. 
rubrum, 1422. 
squamous, 1422, 1423. 
susceptibility to, 1426. 
symptoms of, 1427-1431. 
treatment of, 1431-1433. 
varicose, 1422. 
verrucosum, 1423. 
vesiculo-papular, 1422. 
weeping, of the face, in children, 1427 
Eczematisation, 1434, 1438. 

Eczematoid ringworms, 1429, 1452. 

Effort syndrome, 912; and see Heart, 
irritable. 

Effusion, pericardial, 993, 994, 997, 998, 
999. ’ 

peritoneal, 792 j and see Ascites, 
pleural, 1269-1274. 
anomalous forms of, 1274. ~ 

Effusions, serous, causes of, 1269. 
Egg-white injury, 477, 478. 

Ehrlich’s dlazo reaction, 90 ; and see Diazo 
reaction. 

Elbow, “ tennis,” 1386. 

Electrical burns, 369, 370, 372. 

injuries, 369-372. 

Electro-cardiogram, deflections in, 1035- 
1039. 

fourth or chest lead, 1034, 1039. 
low voltage in, 1063. 
normal, 1035-1039. 
of alternation of the heart, 1057. 
of angina pectoris, 1057. 
of arborisation or intra- ventricular block, 
1055, 1056. 

of auricular fibrillation, 1050. 
of auricular flutter, 1050, 1051. 
of auriculo-ventricular block, 1052-1054. 
of auriculo-ventricnlar nodal rhythm, 
1049, 1050. 
of beriberi, 1063. 

of bundle-branch block, 1054, 1055. 
of cardiac hypertrophy, 1040, 1041. 
of chronic valvular disease, 1041. 
of congenital heart disease, 1041, 1042, 
of coronary occlusion, with infarction of 
heart, 1057-1062. 
of dextrocardia, 1041, 
of disease of pulmonary artery, 1989. 
of effect of digitalis, 1063. 
of extra-systoles, 1042-104 6. 
of functional bnndle-branoh block, 1054, 
1055. 

of hypertension, 1029. 
of hypothyroidism, 1063. _ 
of intra- ventricular (arborisation) block, 
1055, 1056. 

of mitral stenosis, 1041. ^ 
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Electro-cardiogram of sino-auricnlar block. 


ofventricrakr fibriHaff 1051 
mectrocardicgraphy, clinical, 1033-1063. 
Electro-encephalography, 1698, 1924. 

in psychopathic personality, 1924 
Electrocution, judicial, 369. 7 
Elementary bodies of Paschen in vaccinal 

pi 1 . J es , 10ns - 157 > 166 > 168 . 
Elephantiasis, 871. 

as a result of lupus, 1477. 
filarial, 341, 342, 871. 
from sparganum infection, 337. 
verrucosa, 342. 

Ellipsoids of spleen, 858. 

Ellis, curve of in pleural effusion, 1270. 
Emboli, gas, in caisson disease, 359, 361 
362. 

in septic endocarditis, 15, 946. 
malignant, from cancer of liver, 746. 
sources of, 1096. 
varieties of, 1096, 1098. 

Embolic forms of pulmonary infarction. 
1182. 

Embolism, 1092, 1096-1098. 
air, 1097, 1641. 

cerebral, 1096, 1640 ; and see Cerebral 
embolism. 

fat, 1097, 1098, 1641. 
in diphtheria, 105. 
in endocarditis, 16, 946, 952, 
in heart failure, 887. 
in mitral stenosis, 970, 972. 
of central artery of retina, 1097. 
of mesenteric artery, 1097. 
paradoxical, 1006, 1098. 
parasitic, 252. 

phlebitis in relation to, 1091, 109 2. 
pulmonary, 1096, 1182. 
renal, 1097. 

risk of, in qninidine therapy, 905. 
splenic, 1096, 1097. 
symptoms of, 1096-1098. 
thrombosis and, 1092-1098, 1650. 
venous, 1650. 

Emery’s method of finding tubercle bacilli 
in stools, 34. 

Emetics, action of, 600. 

Emetine in amcebic dysentery, 2S9, 290. 
in amcebic hepatitis and abscess, 741. 
in chronic alcoholism, 1873. 
in schistosomiasis, 335. 
poisoning, 289. 

Emetine-Bismuth-Iodide, 289. 

Emotional causes of vomiting, 599. 
changes in mania, 1884. _ 
incongruity in schizophrenia, 19w- 
instability in progressive muscular 
atrophy, 1778. 

Emphysema, bullous, 1192, 1193. 
marginal, 1192. 
mediastinal, 1297 
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Emphysema, pulmonary, 1191 ; and see 
Lung, emphysema of. 
theories of, 1191, 1192. 

Emphysematous chest, 1193. 
girdle, the, 1193. 

Emprosthotonos in tetanus, 5G. 

Empyema, 1274-1279. 
actinomycotic, 1236. 
tetiology of, 1275. 
apical, 1279. 
bacteriology of, 1275. 
chronic, 1276, 1278. 
complicating pneumonitis, 1263. 
complications and sequel® of, 1276, 1277. 
diagnosis of, 1277. 
diaphragmatic, 1279. 
evacuation of pus in, 1278. 
fetid, 1175, 1275, 1276. 
following broncho-pneumonia, 1261. 
obstruction of bronchi by foreign body, 
1163. 

pulmonary infarction, 1183. 
interlobar, 1199, 1279. 
necessitatis, 1276, 1277, 1278. 

as a cause of pneumothorax, 1284. 
of accessory sinuses, 1117. 
of antrum, 1117. 
path of infection in, 1275. 
pathology of, 1276. 
prognosis of, 1278. 
pulsating, 1083, 1276, 1277. 
special varieties of, 1278, 1279. 
streptococcal, 1275, 1278. 
symptoms of, 1275, 1276. 

Encephalitis, 1597-1608. 
associated with acute specific fevers, 1605. 
acute, 1605, 1606. 
epidemic, 1608. 
haemorrhagic, 1609. 

Iethargica, 1608-1615. 
aitiology of, 1609. 
course of, 1614. 
diagnosis of, 1613, 1614, 
mental state in, 1866, 1867. 
pathology of, 1609, 1610. 
prognosis of, 1614. 
sequel® of, 1613. 
symptoms of, 1610-1613. 

obsessional, 1919. 
treatment of, 1614, 1615. 
types of, 1610. 

periaxialis, 1606 ; and see Schilder’s 
disease. 

suppurative, 1698. 

Encephalo-myelitis, 1605. 
complicating measles, 150, 163. 
following vaccination, 170. 

Encephalopathy, hypertensive, 1639, 1640. 
lead, 392, 393, 396. 

Enchondromatosis, 1404, 1405. 

Endarteritis obliterans, 1065, 1066. 
in erythromclalgia, 1111. 
in relation to cerebral softening, 1066. 


Endarteritis obliterans, of coronary arteries, 
1066. 

syphilitic, 1065, 1088. 
tuberculous, 1065, 1088. 

Endoaneurysmorrhaphy, reconstructive, 
1085. 

Endocarditis, 945-958. 
acute simple, 946-949. 
acute theumatism in relation to, 318, 
946. 

previous attack of, in relation to 
heart disease, 893. 
bacterial, 949. 
chronic, 957, 958. 
classification of, 946. 
foetal, 958, 1003. 
in acute tonsillitis, 563. 
in measles, 149. 
in relation to chorea, 1728. 
in rheumatic fever, 318. 
in scarlet fever, 74. 
in typhoid, 82. 
infective, 949. 
malignant, 949. 
mural, 946. 

rheumatic, 318, 320, 322, 946. 
sclerotic, 957, 958. 
septic, 949-957, 1093. 
subacute bacterial, 951. 
subacute septic, 950-955. 
acute, 956, 957. 
aetiology of, 950, 951. 
aneurysms, 1077. 
antisera in, 955. 
bacteriology of, 951. 
cardiac type of, 952. 
diagnosis of, 953, 954. 
embolism in, 952, 1096. 
heparin in treatment of, 955. 
latent, 951. 
pathology of, 951. 
penicillin in, 955. 
prognosis of, 954, 955. 
rheumatism and, 949, 954, 
sulphonamides in, 955. 
symptoms and course of, 951-953. 
treatment of, 955. 
valvular defects in, 951, 952. 
vegetations in, 951, 1093. 
ulcerative, 949. 

Endochondral ossification, diseases of, 1402- 
1404. 

Endocrine causes of sexual precocity, 548. 
factor in epilepsy, 1699. 

in mental disorder, 1839. 
glands, diseases of the, 500-549. 
mental disorder associated with 
diseases of, 1878, 1879. 

Endodermophyton in times imbricata, 1514. 

Endolimax nana, 288. 

Endophlebitis, 1090. 

Endothelial cells, large muitinuelear, in 
Hodgkin’s disease, 873. 
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Endothelial lesions, as cause of hasmor. 
. . r , Lfl gic states, 843. 
tuberculosis, 874. 

Endothelioma, 876. 
of brain, 1571, 1572. 
of pleura, 1290, 1291, 1300. 
Endothelium m relation to hamorrhagic 
tendencies, 843. 5 

Endotoxins, 3, 4, 
and exotoxins contrasted, 3, 4. 

Enema, opaque, technique of, 644, 645. 
rash simulating rubella, 156. 
scarlet fever, 76. 

Enophthalmos, 1526. 
in cancer of cesophagus, 586, 
in mediastinal tumours, 1301. 

Entamoeba coil, 288. 
histolytica, 286, 288. 

Enteric fever, 80 ; and set Typhoid fever, 
group of organisms, 80. 
meningitis as complication of, 1591. 
Enteritis, 676. 
acute, 676. 

ns a cause of diarrhoea, 654. 
chronic, 677. 
from bacillus coli, 24. 
tuberculous, 685. 

Enterobiasis, 349, 350. 

Enferobius vermicularis, 349. 

Enterococci in carbohydrate dyspepsia, 
675. 

Entero-colitis, 25, 150. 

Enterogenous cyanosis, 826, 827. 
Enferokinase, 640, 765. 

Enteroptosis, 776. 

Enuresis in ascariasis, 349. 

nocturnal, adenoids as a cause of, 1121. 
Envelope-crystals, 1305. 

Eosinophil cells, function of, 829. 
Eosinophilia, 829. 
conditions of occurrence of, 829. 
hereditary, 829. 
tropical, 829. 

Eosinophilia with splenomegaly, 829, 830. 
Eosinophilic leukaemia, 829, 830. 

Eosinophllis in haemorrhagic pleural fluids, 
1281. 

Epanutin in epilepsy, J714. 

Epeira diadema, 354. 

Ephedrine in Adams-Stokes syndrome, 941. 
in allergic conditions, 780. 
in asthma, 1170. 

Epidemic diarrhoea in children, 659-663. 
dropsy, 492. 
jaundice, 721, 722, 

Epfdermatitis, 1423. 

Epidermolysis bullosa, 1507. 

Epiiermopbytou, 1447. 

as cause of dhahioiteh, 1452, 

Enldidymitis in coliform infections oi 
urinary tract, 27. 

Epilepsia partialis eonfinna, 1709-1710, 
Epilepsy, 1697-1715. 
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1707 


in. 


Epaep$y, ffliiotogy of 2897-1901. 
alcoholic, 1872. 
aura in, 1701. 
cardiac, 1709. 
convulsion in, 1703, 1 704 
cursive, 1706. 

cysticerous, 337, 338, 1700, 1701. 
diagnosis of, 1710, 1711. 
effect of, on intellectual powers. 

1869, 1870. 

electro-encephalogram in, 1698. 
“equivalent” mental symptoms 

1869. 

exciting causes of, 1700, 1701. 
heredity in, 1699, 1700. 
idiopathic, 1697. 
in cerebral diplegia, 1694. 
in infantile hemiplegia, 1696. 
Jacksonian, 1703. 
major fits of, 1701-1703. 
marriage and pregnancy In relation to. 
1712, 1713. 

mental disorders associated with, 1869- 

1870. 

state in. 1707. 
minor, 1706. 
myoclonus, 1709. 
nocturnal, 1707. 
pathology of, 1697-1701. 
periodicity of, 1707, 1708. 
poisons in relation to, 1700. 
post-convulsive phenomena in, 1706, 
1707. 

prodromata, 1701. 
psychic fits of, 1706. 
prognosis of, 1711, 1712. 
reflex, 1709. 

symptomatic, 1697, 1698. 
symptoms of, 1701-1710. 
traumatic, 1708, 1709, 1713. 
treatment of, 1712-1715. 
varieties of, 1708-1710. 

Epileptic cry, 1702. 
furor, 1870. 

Epileptiform attacks in cerebral syphilis, 
1658. 

in lead poisoning, 393. 

in general paralysis of the insane, 1653. 

in hypoglycsemia, 441. 

Epiloia, 1928. 

Epinephrine, 533 ; and see Adrenaline. 
Epiphyseal changes in congenital syphilis, 
238. 

in rickets, 486, 487. 

Epiphysitis, syphilitic, 238, 

Epistaxfe, IH4, 1115. 
stiology, 1114. 
renal, 1311. 

treatment of, 1114, 1115. 

Epithelial tumours of skm, malignant, 
1500, 1501. , 

Epithelioma adenoides cystlcum of Brooke, 
1500. 
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Epithelioma, erythematoid benign, of 
Graham-Little, 1500. 
ol oesophagus, 5S5 ; and see (Esophagus, 
cancer of. 

squamous, 1500, 1501. 

Epltuberculosis, 1220. 

Erb type of paralysis in birth injury, 1807. 
Erb’s juvenile type of muscular dystrophy, 
1823. 

myotonic reaction, 1828. 
palsy, 1788. 

sign in hypoparathyroidism, 531. 
syphilitic spastic paraplegia, 1669, 1670. 
Erethism, 403. 

Ergosterol, 473. 

Ergotamine tartrate in migraine, 1720. 
Ergotism, 421. 
gangrenous type of, 421. 
nervous type of, 421. 

Erosio blastomycetica interdigitalis, 1455. 
Eructation, offensive, in pyloric obstruction, 
636. 

Erysipelas, 20-22. 

coastal, 343. 

Erythema ab igne, 1425. 
after arsphenamine remedies, 223. 
gyratum, 1464. 

in bacterial food poisoning, 427, 428. 
in pellagra, 495. 
in septicaemia, 14. 
induratum, 1479. 

Infantum of Jacquct, 1424, 1425. 
Infectious, 313. 

Iris, 1466. 

multiforme, 1465, 1466. 
nodosum, 324, 325. 
pernio, 1425. 
rheumatic, 318. 
scarlatiniforme, 76. 
solare, 1425. 

Erythemata, the, 1464-1466. 
the infiltrative, 1465, 1466. 
the non-infiltrative, 1465. 

Erythematous drug eruptions, 1464-1466. 

rashes, varieties of, 1462. 

Erythcedema, 326 ; and see Pink disease. . 
Erythraemia, 825, 826. 

in anoxaemia, 365. 

Erythralgia, 1111. 

Erythrasma, 1456. 

Erythroblastosis foetalis, 818. 

Erythroblasts, 800. 

Eiythrocyanosis, 1112, 1419. 

crurum puellarum frigida, 1112, 1419. 
Erythrocyte sedimentation rate in leprosy, 
133. 

in rheumatoid arthritis, 1368. 
in tuberculosis, 35, 1223, 1227. 
Erythrocytosis, 824. 
causes of, 824, 825. 
in congenital heart disease, 1005. 
in mountain sickness, 365. 
Erythro-leukamia, 825, 834. 


Erythromelalgia, 1111, 1112. 
in chronic arsenical poisoning, 400. 
in polycythaemia, 826. 

Esidrone (Ciba), 904. 

Espundia, 278. 

Esthiom&ne, 196. 

Ether, addiction to, 1876. 

Ethmoidal sinusitis, 1117. 

Ethyl petrol, 397. 

Eugenics in relation to mental deficiency 
1931. 

Euglobulin in urine, 1309. 

Eunuchism, 546. 

mental changes due to, 1845. 

Eunuchoid giants, 503, 546. 

Eunuchoidism, 546, 547. 

Eunuchs, obesity in, 466. 

Euphoria, in disseminated sclerosis, 1677. 
in general paralysis, 1652, 1654. 
in septic endocarditis, 953. 
in septicaemia, 13. 

Eurymorph habitus, 1881. 

Euscorpius italicus, 355. 

Ewart’s sign in acute pericarditis, 994. 
Exanthemata, encephalitis associated with, 
1605, 1606. 

Excitability of heart muscle, 878, 879. 
Excitation wave in heart muscle, 879. 
Exercise, graduated, for pulmonary tuber- 
culosis, 1229. 

in relation to blood-pressure, 1102. 
rules as to, for cardiac disease, 896, 898. 
tolerance test of cardiac fitness, 884. 
Exercises, Buerger’s, for thrombo-angiitis 
obliterans, 1068, 1069. 

Exertion, excessive physical, in relation to 
cardiac strain, 915. 

in relation to angina, 1016, 1021, 1023. 
rules as to, for cardiac disease, 896. 
Exhaustion and inanition, mental disorders 
associated with, 1877. 

Exner’s centre for written language, 1554. 
Exophthalmic goitre, 513-519. 
aetiology of, 513. 
diagnosis of, 516. 
metabolism in, 515. 
ocular signs in, 515. 
pathology of, 514. 
prognosis of, 517. 
psychogenic factors in, 1878. 
symptoms of, 514-516. 
thiourea and thiouracil in, 517, 618. 
treatment of, 517-519. 

Exophthalmic ophthalmoplegia, 515. 
Exophthalmos in cavernous sinus throm- 
bosis, 1095. 
in chloroma, 840. 
in Graves’s disease, 615. 
in Hand-Schiiller-Christian’s disease, 868. 
in lesion of cervical sympathetic, 1526. 
in oxycephaly, 1402. 
in rat- bite fever, 254. 
pulsating, 1087, 1088. 
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Exotoxins, 3, 4. 

and endotoxins, contrasted, 3, 4. 
Extra-genital syphilitic sores, 215. 
Extra-systole, 919, 920-924. 
aitiology and pathology of, 923. 
auricular, 922, 1045. 
auriculo-ventricnlar, 922, 923. 
blocked anricuiar, 922. 
conditions of occurrence of, 923. 
diagnosis of, 923, 924. 
electrocardiogram of, 1042-1046. 
in hyperthyroidism, 514, 1032. 
interpolated, 920. 
multiple, 921. 
nodal, 922, 923. 
prognosis of, 924. 
significance of, 924. 
subjective symptoms of, 923. 
treatment of, 924. 
varieties of, 920, 921. 
ventricular, 921, 922. 

“ Extrinsic factor ’’ in protein food, 5S9. 

in relation to amemias, SOT. 

Exudative diathesis, 142S. 

Eye affections, in bacillary dysentery, 122. 
in cerebro-spinal fever, 45. 
in measles, 146, 149, 153. 
in small-pox, 161, 163. 
in trichloretliylene poisoning, 417. 
complications of sleeping sickness, 2S3. 
lesions, filarial, 343, 344. 
symptoms in acromegaly, 501. 
in diabetes, 444, 445. 
in toxremic kidney, 1319. 
in uveo-parotid syndrome, 561. 
of vitamin A deficiency, 471, 472. 
test for tuberculosis, 35. 

Eyes, care of the, in small-pox, 167, 
168. 

in apoplexy, 1631. 
in Gaucher’s disease, 866. 
in Graves’s disease, 515. 
in measles, 153. 

Face, acute erythematous eczema of, 142S, 
1430. 

eczema of, 1427, 142S. 
seborrhcea of, 1443. 

Facial contracture after Bell’s paralysis, 
1531. 

hemispasm, 1533. 

paralysis, 1530 ; and see Paralysis, Bell’s, 
from birth injury, 1S07. 
from caries of temporal bone, 1532. 
in encephalitis lethargica, 1612. 
spasm, peripheral, 1533, 1534. 

Facies, adenoid, 1122. 

Hippocratica, 7S2. 
mongoloid, 192S. 
myopathic, 1826. 
tabetic, 1664. 

Facio-scapulo-humeral type of myopathy, 
1820, 1823. 

6z* 


Fa cal accumulation as cause of acute in- 
testinal obstruction, 701. 
effects of, 649. 

fistula in tuberculous peritonitis, 791. 
vomiting in intestinal obstruction, 703. 
Faeces, average freight of, 640. 
bile-products in, 715. 
demonstration of tubercle bacilli in, 34. 
examination of, 645. 
in jaundice, 715. 
occult blood in, 645-647. 
pancreatic ferments in, 737. 
retention of, effects of, 649. 

Faget’s sign in yellow fever, 190, 191. 
Faiblesse irritable, 591. 

Fainting in enterogenous cyanosis, 827. 
in heart disease, 885, 909, 910, 913, 
926. 

Fairley’s cercarial complement-fixation re- 
action in schistosomiasis, 334. 
diet in sprue, 672. 

Falling sickness, 1706. 

Fallot, tetralogy of, 1003, 1004, 1007. 

Falx cerebri, localisation of lesions about 
the, 1546. 

Familial icterus gravis neonatorum, 818, 
S19. 

periodic paralysis, 1833, 1834. 
spastic paralysis, 16S5, 16S6. 

Famine and cholera, 126. 

fever, 249 ; and see Relapsing fever. 
Fannia canicularis, 354. 

Farcy, 60, 61, 62. 
buds, 61, 62. 
pipes, 61. 

Fasciae, fibrositis of, 1384, 13S5, 1386. 
Fasciola hepatica, 329. 

Fascioliasis, 329, 330. 

Fascioiopsis buskii, 330. 

Fat, affinity of, for nitrogen, 359. 
digestion defective in sprue, 669, 670. 
embolism, 1097, 109S, 1641. 
excess of, in stools, 657, 664, 715, 768. 
in stools from deficient pancreatic diges- 
tion, 764. 
in urine, 1315. 

metabolism in cceliac disease, 664. 

in idiopathic steatorrhoea, 666. 
necrosis in acute necrosis of pancreas, 
766. 

-soluble vitamins, 470. 

Fatigue as symptom of heart failure, 884, 
885. 

of rheumatoid arthritis, 1368. 
in relation to lead palsy, 391. 

Fats, vitamin content of, 470-475. 

Fatty degeneration of heart in ancylo- 
stomiasis, 346. 
of medial arterial coat, 1072. 
of myocardium, 985, 986. 
diarrhea, 653, 657, 764, 765, SOS. 
heart, causes of, 9S5, 9S6. 

Infiltration of myocardium, 987, 988. 
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Fauces, syphilitic ulcer of, 671, 572. 

Favus, 1454. 

Febris comatosa, 1609. 
flava, 187. 

recurrens, 249 ; and see Relapsing fever. 
Feeble-mindedness, 1926. 

Feeding, forced, in melancholia, 1892. 
Fehling’s solution, 445. 

Felty’s syndrome, 1369. 

Femergen in migraine, 1729. 

Feminisation, 542. 

in Cushing's syndrome, 503, 504, 
Femoral thrombosis, 1095. 
in spotted fever, 303. 
in typhoid, 88, 96. 
in typhus, 308. 

Fermentation, gastric, in relation to flatu- 
lence, 604, 605. 
in pyloric obstruction, 636. 
intestinal, as cause of diarrhoea, 653, 657. 
tests for bacilli of food poisoning, 426. 
Ferments in relation to carbohydrate 
digestion, 674. 

Ferric chloride test for aceto-acetic acid in 
urine, 446. 

Ferro-silicon as source of arseniuretted 
hydrogen poisoning, 400. 
Festination in paralysis agitans, 1722. 
Fever, abortus, 138. 
bilious remittent, 260. 
black, 274-275. 
blackwater, 269. 
break-bone, 193. 
camp, 304. 

Carapata, 251. 
cerebro-spinal, 37. 
dandy, 193. 
deer-fly, 62. 
enteric, 80. 
famine, 249. 
gastric, 80. 
glandular, 313. 
hmmoglobinuric, 269. 
intermittent, 254. 

Jail, 304. 

Japanese river, 296. 
jungle, 254. 

Kendal’s, 187. 

Malta, 138. 
maTsb, 254. 

Mediterranean, 138. 
melanuric, 269. 

Meuse, 310. 

Oroya, 141, 

Pahvant Valley, 62. 
papataci, 192. 
paratyphoid, 96-98, 
phlebotomus, 192, 193. 
post-heemoglobinuric, 271, 272. 

Pym’s, 192, 

“ Q,” 302. 
rat-bite, 253. 
relapsing, 219. 


Fever, remittent, 254. 
rheumatic, 316-324, 

Rocky Mountain spotted, 302, 
sand-fly, 192. 

Sao Paolo, 302, 304. 
scarlet, 64-80. 
spirillum, 249. 
splenic, of animals, 58. 
spotted, of Eastern type, 302. 

Sumatra mite, 296, 
swamp, 245. 
three-day, 192. 
tick, 251. 
trench, 310-312. 
trypanosome, 282. 
tsutsugamushi, 296. 
typhoid, 80-96. 
typhus, 304-310. 
undulant, 138-140. 

Volhynia, 310. 
yellow, 187-192. 

Fibrillation, auricular, 929 ; and see Auri- 
cular fibrillation. 

muscular, clinical instances of, 1777 
1778. 

in interstitial neuritis, 1797. 
muscular in encephalitis lethargica, 
1612. 

in peroneal muscular atrophy, 1783. 
in progressive muscular atrophy, 1777, 
1778. 

ventricular, 936, 1051. 

Fibrin, 842. 

Fibrinogen, 841, 842. 

Fibrinopenia, 842. 

hereditary, 849. 

Fibrocystic disease, local, 1396. 

Fibroma of kidney, 1360. 
of skin, 1502. 

Fibromatosis osteoplastica osseum, 1395. 
Fibrosis in pulmonary tuberoulosis, 1202, 
1210, 1211. 
ischaemic, 983, 1071. 

of wasted muscles in peroneal muscular 
atrophy, 1782, 1783. 
pulmonary, 1202-1204. 

Fibrositis, 1384-1389. 
astiology of, 1384, 1385. 
morbid anatomy of, 1385. 
prognosis of, 1387. 
symptoms of, 1385-1387. 
treatment of, 1387-1389, 
types of, 1384. 

Fibrous nodules, 1385, 1389. 

tissues, diseases of the, 1367-1390. 

Fiebre amarilia, 187. 

Fibvre boutonneuse, 293, 302. 

jaune, 187. 

Fifth disease, 313. 

Filaria banerofti, 340. 

as cause of elephantiasis and chyluria , 
341, 342. 
life cycle of, 340. 



Filarla Ioa, 340 
ozzardi, 340. 

Persians, 340. 

sanguinis hominis, 871 iom iq,* 
Filariasis, 340-343. ^ 83 ’ 131 ® - 

Filfx°m«?f ke ? diSease » 312 < 313. 

HltoaSfAft;?™’ 336 - 

diseases certahily due to, 9. 
due °r possibly due to, 143-197 
probably due to, 9, 143-197 
slon eruptions due to. 1482 liso 

“ ero ci^ e „ f lJ2: Ias5i •*« 

Hippocratic, 1391. 
sausage-like, in syringomyelia 17«3 
F«h as sagas „f bS&l ff' p 2 * g| 

poisonous, 358, 419. 

a ®, som ! co of & °d poisoning, 423. 
Fish-liver oils, vitamin value of, 471 , 472 
473. f 

Fistula between gall-bladder and bowel 
759. * 

gastro-colic, 628, 633, 689. 
gastro-jejuno-colio, 628 . 

in ano, after ulcerative colitis, 682. 

in pulmonary tuberculosis, 1221, 1226 
jejuno-colic, 628 . 
pleuro-msophageal, 1276, 1277. 
pleuro-puimonaiy, 1276. 
vesico-colie, 692. 

Fistulas following untreated empyema, 
1277. 

Fits, auditory, 1705. 
cortical, 1705. 
hysterical, 1710. 
in frontal lobe tumours, 1543. 

Jacksonian, 1703, 1704. 
local, 1701. 

olfactory and gustatory, 1705. 
psychic, 1706. 
sensory, 1705. 
visual, 1705. 

Flaccid paralysis in cerebro-spinal fever, 

44. 

paraplegia in subacute combined de- 
generation, 1768, 1770. 

Flaccidity in progressive spinal muscular 
atrophy of children, 1785. 

Flagellate diarrhoea, 291. 

Flare, 1105. 

Flatulence as a cause of palpitation, 897. 
gastric, 604-606. 
in cholecystitis, 753. 
in cirrhosis of liver, 731. 
in intestinal carbohydrate dyspepsia, 
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in relation to angina, 1020, 1021, 1023. 
in sprue, 670. 
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Fleck-typhus, 304. 

JSSfi 1 “ ^omyelia, 1763. 
Flenbihta^eerea in encephalitis lethargies, 

******* 1901. 

Flexner s group of dysentery bacilli 119 

B “ aase-s - A 

genera ^of, causing intestinal myiasis, 

in relation to cholera, 120 , 129. 
m relation to typhoid, 81. 
lint’s murmur, 968. 

Jukes, diseases due to, 329-330. 1241 
ly-papers, arsenical, 398. 
earn cells in xanthoma, 1484. 
jeal sepsis in relation to arthritis, 554 
1368, 1371. ' 

to eczema, 554, 1426. 
to gall-bladder infection, 751. 
to fibrositis, 1384. 
to gastric and duodenal ulcer, 653. 
to gout, 458. 
to Graves’s disease, 518. 
to heart disease, 898. 
to Henoch’s purpura, 848. 
to pyaemia, 14, 15. 
to rheumatic fever, 316, 324. 
tb septic endocarditis, 955 . 

Frntal adenoma, 525. 

Folie & deux, 1908. 

Follicle, 1479. 

Folliculitis decalvans, 1509. 

Food, arsenical contamination of, 398. 
as a cause of diarrhoea, 653, 658. 
highly seasoned, as a cause of cirrhosis 
of liver, 730. 

in relation to fibrdsitis, 1384, 1387. 
in relation to gout, 458, 469, 463. 
in relation to urticaria, 1467. 
lead contamination of, 390, 395. 
poisoning, 418-430. 
acute epidemic, 422-424. 
bacterial, 422-429. 
bacteriology of, 424-427. 
carriers in relation to, 421, 424. 
chronic, 425. 
endogenous, 418, 419. 
exogenous, 420-422. 
staphylococcal, 424, 425. 
toxin, type of, 425. 
preservatives, toxic effect of, 422. 
rashes, 76. 


intestinal, 675. rashes, 7b. 

Flatus, inodorous, in carbbhydrate dys- Foods, allergic reactions to, <79, 7S0, II 1 ^. 
pepsia, 675. purin content of, 464. 
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Foods, vitamin values of, 471, 474, 476, 
478, 479. 

Foot-and-mouth disease, 185, 186. 
Foot-drop, 1795, 1812. 

Foramen ovale, patent, 1002. 

prognosis of, 1008. 

Foreign bodies in appendix, 706. 
in bronchi, 1162-1164. 
in nose in relation to diphtheria, 103. 
in trachea, 1138, 1144-1146. 

Forest yaws, 278. 

Formalin as cause of dermatitis, 1424. 
Formol-gel test in kala-azar, 276. 
Fortillcation spectrum of migraine, 1718. 
Fourth disease, 312, 313. 

Fowler’s law of spread of pulmonary tuber- 
culosis, 1211. 

Fractional test-meal, 598. 

Fractures, in focal osteitis fibrosa, 1397. 
in fragilitas ossium, 1400, 1401. 
in Gaucher’s disease, 866. 
in osteomalacia, 1398. 
spontaneous, in idiopathic steatorrhoea, 
667. 

Fragilitas ossium congenita, 1400. 

Fragility of red cells, 714, 814. 

in acholuric jaundice, 814, 815. 
Framhmsla, 240 ; and see Yaws. 

Freckles, 1605. 

Frei’s intra-dermal test for lymphopathia 
venereum, 196. 

Fremitus, hydatid, 1244. 

Friction fremitus, in acute pericarditis, 992, 
993. 

in acute pleurisy, 1265, 1266. 
in chronic pleurisy, 1268. 
pericardial, in coronary occlusion, 1026. 
pleural, in aortic aneurysm, 1079. 
pleuro-pericardial, 994, 1266. 
sounds, pericardial, character of, 992, 
993, 994. 

Friedreich’s ataxia, 1682-1684. 

sign of pericardial adhesions, 996. 
Frohlich’s syndrome, 509, 510. 

Froin’s syndrome, 1668, 1749. 

Frontal lobe, abscess of, 1602. 

signs of local lesions of, 1542-1544. 
tumour, syndrome of, 1543, 1544. 
Friih infiltrat, Redecker’s, 1209. 

Fruit as cause of bacterial food poisoning, 
423. 

in relation to scurvy, 478, 479, 481. 
tinned, as source of food poisoning, 421. 
Fugue, hysterical, 1913, 1914. 

Fulminate itch, 404. 

Functional disorders of the heart, 910, 911. 
Fungi, dermatitis due to, 1447-1456. 
in relation to pulmonary lesions, 1535- 
1537. 

pathogenic to man, 197. 
poisoning by, 418, 419, 421. 

Fungicidal dusts, causing mercurial poison- 
ing, 405. 


Fungus foot, 202 ; and see Mycetoma, 
testis, 214. 

Funiculitis, endemic, 341. 

Funnel-shaped mitral valve, 970. 

Fur dyes as cause of dermatitis, 1424. 
Furuncle, 1439, 1440. 

Gaertner bacillus poisoning, 25, 424, 426. 
Gait, cerebellar, 1550. 
in alcoholic neuritis, 1812.- 
in beriberi, 491. 
in bubonic plague, 136. 
in cerebral diplegia, 1693. 
in chorea, 1726, 1727. 
in disseminated sclerosis, 1677. 
in Friedreich’s ataxia, 1683. 
in hysteria, 1912. 
in lathyrism, 420. 
in manganese poisoning, 406. 

* in myotonia congenita, 1828. 
in paralysis agitans, 1721. 
in pellagra, 496. 

in pseudo-hypertrophic muscular dys- 
trophy, 1822. 
in sleeping-sickness, 282. 

Gall-bladder, B. coli infection of, 25, 751. 
carcinoma of the, 762. 
diseases of, 751-764. 
dyspepsia, 757. 
empyema of, 752. 
gangrene of, 752. 

infection, sources of, 751, 752, 766. 
strawberry, 755. 

X-ray examination of, 754, 769. 
Galloping consumption, 1212. 

Gall-stone colic, 757, 758. 

Gall-stones, 756-760. 
achlorhydria and, 694, 751. 
aetiology of, 756. 

as cause of acute intestinal obstruction, 
701. 

calcium bilirubinate, 814. 
cancer as a sequel of, 760. 
complications of, 760. 
composition of, 756, 757. 
impaction of, 758. 
in relation to jaundice, 714, 717. 
in relation to pancreatic necrosis, 766, 
767, 768. 
incidence of, 756. 
pathology of, 756, 757. 
symptoms of, 757-760. 
treatment of, 760. 

Gander cough of tracheal obstruction, 1142. 
Gandy-Gamna bodies, 862. 

Ganglionectomy, lumbar, for erythro- 
cyanosis, 1112. 

Gangosa, 244. 

Gangrene in acute appendicitis, 706, 707. 
in acute arteritis, 1065. 
in agranulocytosis, 832. 
in cholera, 128. 
in diabetes, 444. 
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Gangrene in diphtheria, 104, 105. 
in endocarditis, 946, 953. 
in intermittent claudication, 1076. 
in Monckeberg’s degeneration, 1072, 
in Raynaud’s disease, 1109, 
in Rocky mountain tick typhus, 303. 
in scarlet fever, 74. 
in thrombo-angiitis obliterans, 1068. 
in thrombosis, 1094, 1095. 
in typhus, 308. 

ot the lung, 1200 ; and see under Lung, 
of parotid in mumps, 177. 
of strangulated intestine, 703. 
senile, from arterial degeneration, 1072. 
Gangrenous stomatitis, 556, 557. 

in measles, 149, 153. 

Ganser syndrome, 1914. 

Gargoylism, 1928. ... 

Garland’s dull triangle m pleurisy with 
effusion, 1270. 

Garrod’S thread test in gout, 459. 

Gas deficient elimination o£, 605. 

emboli, in caisson disease, 359, 361, 303. 
in flatulence, nature of, 604, 605. 
produced in intestinal carbohydrate 
dyspepsia, 675. 

Gasserectomy, 1530. .... 

Gasserian ganglion, alcohol injection of, 
1529, 1530. 

Gas poisoning, 1138, 1139- „ Q 

acute tracheitis caused by, 1138, uyy - 
as a cause of acute gastntis, 613. 
as a cause of vomiting, 609. 
as a cause of bronchitis, US- 
fibroid changes in lung in, 1303. 
in relation to pulmonary tuberculosis, 
1208,1212. 

in relation to tracheitis, 1138- 

and duodenal ulcer, 617-628. 
acute, 618. 

developments in, 620, 


627, 630, 631. 
chronic, 618-628- 
atiology of, 617, tun- 
complications of, 620, 631, wa 
criteria of cure i m, 623. 
diagnosis of, 619, 620, 621. 
diet in, 624^626, . 

pathogenesis of 617, 618 

symptoms of, MfcW* 
treatment of, 622-o 

hamatemeMS m, 618^0 

nost-nlcer regime, b30. 

626 . 


Gastric and duodenal ulcer, strict ulcer 
treatment, 624, 625. 
surgical treatment of, 627, 628. 
tubercular, 629. 
crises of tabes, 1664, 1668 
treatment of, 1668. 
diatheses, 589. 

disorder, causes of, 589-591. 
fever, 80 ; and see Typhoid fever, 
flatulence, 604-606. 
infection, 590. 
influenza, 181, 183, 612. 
irritants, 589-591. 

juice, bactericidal action of the, 553, 688, 
589. 

effect of gastritis on, 692. 
excessive secretion of, 690, 592 ; and 
see Hyperchlorhydria. 
hyposecretion of, 694 ; and see Achylia 
and Aohlorhydria. 
normal, 588, 689. . 

rdle of in production of gastno ulcer, 
593,617,618. 

lavage, in acute mercurial poisoning, 403. 
in alcoholic coma ; 382. 
in chronic gastritis, 616. _ 

mucous membrane, haematopoietic func- 
tion of, 595. . 

neurotrophic function of, 595. 
putrefaction as a cause of flatulence, 604. 

smptoms of functional nervous disorders, 

591. 

hysterical, 608, 609. 
reflex, origin of, 691. 
ulcer, chronic, 618-620. 

carcinomatous development oi, 530, 

dSsation of, causing hour-glass 

stomach, 620. 
complications of, 63U. 

incidence of, 59o, oi /. 

perforated, 620. 

svmotoms of, 618, 619. 
Gastritisfachlorhydric, 614, 615. 

Icutewlarrhal, 611-613. 
phlegmonous, 613. 

-assat** 

SBSSS-sf** 1 

595. cQl 

ulcerative, 593. 

Gastritis-cancer, 63i. 
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G astro-colic fistula in cancer of colon, 633, 
680. 

reflex, abnormal activity of, 641, 654. 
Gastrodiscus hominis, 329. 

G astro-duodenitis, ulcerative, 593. 
Gastro-enteritls from bacterial poisoning, 
427, 428. 

in acute lead poisoning, 388. 
in fungus poisoning, 419. 
in solaninc poisoning, 419. 
Gastro-enterostomy, anajmia folio-wing, 804. 
-gastrostomy in hour-glass stomach, 635. 
-intestinal allergy, 779, 780. 

infection, acute, 659. 

-Jejunal and jejunal ulcer, 628, 629. 
-jejunitis, post-operative, 628. 
-jejuno-colic fistula, 628, 629. 
-jejunostomy, diarrhoea after, 654. 
in cancer of stomach, 634. 
in pyloric obstruction, 627. 
Gastroptosis, 775, 776. 

treatment of, 779. 

Gastroscopy, 598. 

Gastrostaxis, 609. 

Gaucher’s disease, 866, 867, 1408. 
Gee-Herter disease, 666. 

Gee-Thaysen disease, 666. 

General paralysis of the insane, 1651-1657. 
{etiology of, 1651, 1652. 
clinical types, 1654. 
course of, 1655. 
dementia ip, 1864, 1865. 
diagnosis of, 1654, 1655. 
juvenile, 1673, 1866. 

Lissauer form of, 1866. 
pathology of, 1652. 
prognosis of, 1655. 
symptoms of, 1652-1654. 
treatment of, 1655-1657. 
Wassermann test in, 1654. 
Geniculate ganglion, herpes of, 1532, 
1616. 

Genital mucous membranes, diphtheritic 
infection of, 101, 103. 
organs, defective development of, in 
Froblich’s syndrome, 509. 
in cretinism, 524. 

in dystrophia myotonica, 1825, 1827. 
in virilism, 540, 541. 
lesions of, in lymphopathia venereum, 
196. 

in ulcerating granuloma, 1516; 
Genitals, eczema of, 1429. 

serpiginous ulceration of the, 1516. 
Gcrhardt’s sign, 1146. 

in tubcrculnr cavity, 1218. 

German measles, 154 ; and see Rubella. 
Gesture language, 1556. 

Ghon’s focus, 1209. 

Giardia diarrhoea, 291, 292. 
intestinalis, 291. 
lamblia, 291. 

Giddiness, 891. 


Giddiness, in caisson disease, 362. 
in carbon monoxide poisoning, 408. 
in diffuse hyperplastic sclerosis, 1071. 
in epilepsy, 1706. 
in heart failure, 884, 885. 
in intracranial tumour, 1577, 1578. 
in vasovagal attacks, 891. 
postural, 1104. 

Gigantism, 503. 

Gilchrist’s disease, 203; and see Blasto- 
mycosis. 

Gilles de la Tourette’s disease, 1736, 1867. 

Gingivitis in relation to pyorrhoea, 551. 

Girdle sensation in tabes, 1662. 

Glanders, 60-62. 

Glands, mediastinal, enlargement of, 1297- 
1299. 

Glandular fever, 313-316. 

Gians penis, primary syphilitic ore of, 208. 

Glass-pock, 171. 

Glioblastoma multiforme, 1571 

Glioma of brain, 1571. 

Gliosis in syringomyelia, 1760. 

Globulin in urine, 1309. 

Globus hystericus, 1136, 1911. 

Globin insulin, 452. 

Glossina morsitans, a trypanosome carrior, 
282, 283. 

palpalis, a trypanosome carrier, 281, 283. 
swinnertoni, 282. 
tachinoides, 281. 

Glossitis in anaemias, 803, 805. 
in Paterson’s syndrome, 576. 
in pellagra, 495. 
in permdous anaemia, 809. 
syphilitic, 214. 

Glossopharyngeal neuralgia, 1529, 1537. 

Glottic spasm, 1136. 
in tetanus, 56. 
in whooping-cough, 113. 

Glottis, oedema of, in angioneurotic oedema, 
1107, 1125. 
in measles, 148. 
in typhus, 308. 

Glove and stocking anaesthesia, 394, 1768, 
1911. 

Glucose content of cerebro-spinal fluid, 1569 
tolerance in osteo-arthritis, 1377. 
in rheumatoid arthritis, 1368. 

Glycine in pseudohypertrophic muscular 
dystrophy, 1822. 

Glycogen disease, 719, 720. 

Glycosuria, causes of, 437. 
in acromegaly, 502. 
in brain-stem lesions, 1549. 
in Graves’s disease, 515, 516. 
in relation to blood sugar, 438, 440. 
in sciatica, 1816. 

in snbarachnoid hcemorrhage, 1644. 
in whooping-cough, 115. 
pituitary gland in relation to, 500, 501. 
renal, 456. 
thyrotoxic, 515, 516. 
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Glycotrophic hormone/ 501. 

Glyptocranium gasteracanthoides, 354. 
Gmelin’s test for bile-pigment, 715. 

Goat’s milk as channel of infection 
undulant fever, 13S, 140. 

Goitre, 525, 526. 
jetiology of, 525. 
colloid, 525. 
complications of, 526. 
cystic, 525. 

deficiency faotor in, 525. 
diagnosis of, 526. 

exophthalmic, 513 ; and see Exophthal- 
mic goitre. 

geographical distribution of, 525. 

malignant change in, 526. 

nodular, ■with hyperparathyroidism, 519. 

parenchymatous, 525. 

pathology of, 625. 

pressing on trachea, 525. 

prognosis of, 526. 

puberty, 525. 

sporadic, 525. 

symptoms of, 625, 526. 

thyrotoxic nodular, 519, 520. 

toxid adenomatous, 519, 620. 

treatment of, 526. _ 

Gold, exfoliative dermatitis due to, 146d. 
poisoning, effect of, on liver, J^5. 
therapy, complications of, lo7U. 
in arthritis, 1370. 
in lupus erythematosus, WSi. 
in pulmonary tuberculosis, 1200. 
in Still’s disease, 1383. 

Gold-miner’s phthisis, 1205, 1207. 

Gonadal function, failure of, pituitary 
relation to, 545. 

Gonads, atrophy of, in Gushing s syndrome, 
504. 

in Simmonds’s d « easc > f 607 ^ Fr5hlic h's 

under-development of m *r 

syndrome, 509, 

Gonococcal arthritis, 1371, 1372. 
meningitis, 1584. 
peritonitis, 704. 
septicaemia, 13, 24- 

“rsrifSpSS^*'*' 24 ’ 950 ' 

956, 957. 
vaders in, 23. 

Gonorrheal ker^osu, 1482. 2 

rheumatism/ 24 , 107 i, i 
Goooau s -n-oritonurja, 1310 
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joundou, 243. 
Sout, 458-465. 


Gout, acute, 460, 461. 

{etiology of, 458. 

alcoholism in relation to, 363, 45S, 46i. 

and atheroma, 1073. 

chalky, 460. 

chronic, 461. 

classical, 460, 463. 

diagnosis of, 463. 

exciting causes of, 45S. 

in relation to erysipelas, 21. 

irregular, 461. 

mental disorders in, 1877. 

physiology and pathology of, 458-4G0. 

prognosis of, 463. 

symptoms of, 460463. 

treatment of, 463-465. 

Gouty arthritis, 458, 461. 

changes in chronic lead poisoning, 39— 
Gowers, the “ tonic atrophy " of, 1774. 
Graafian follicle, hormone of, 514. 
Gradenigo’s syndrome, 1523. 

Graham Steell murmur, 971, 976. 

Graneher, the “granular breathing of, 
1217. 

Grand mal, 1701. 

Granular breathing, 1217. 

kidney, 1336. 

Granulocytes, 828. 

Granuloma annulare, 1466, 1467. 
in American dermal leishmaniasis, 278. 

SSSfiSkw- 

Gramdomata, infections, of brain, 15<4. 

6r SSSjS* “ P refronlal lob0 lcsi0ns ’ 

mio goitre. 

Greedy bowel, 649. 

1270. 

Grocer’s itch, 1424. 

SBSgSr** 

of brain, 16oS. 

of heart, 1011. 

of larynx, 1129. 


1976 


INDEX 


Gumma of liver, 741, 742, 743. 
of lung, 1238. 
of nose, 1118, 1119. 
of pancreas, 770. 
of pharynx, 672. 
of skin in syphilis, 212. 
of skull, 213. 
of spinal meninges, 1670. 
of stomach wall, 629. 
of subcutaneous tissue, 213. 
of testicle, 214. 
of tongue, 214. 
of tonsil, 214. 
of trachea, 143. 
of vertebrae, 213, 214. 

Gummata in yaws, 242. 
tuberculous, 1479, 1480. 

Gums, bleeding from, in uraemia, 1341. 
blue line on, due to bismuth, 230. 
in lead poisoning, 388, 393. 
in mercurial poisoning, 403. 
in infantile Bcurvy, 484. 
in relation to dental hygiene, 650. 
in scurvy, 481, 482. 
spongy, bleeding from, 1189. 

“ H substance ” in relation to vasomotor 
reactions, 1106. 

Habit spasm, 1734, 1735. 
spasms associated with impediments of 
speech, 1663. 

Habitus, hyposthenic, 774. 
phthisicus, 1216, 1225. 

Hsemarthrosis in hereditary haemorrhagio 
states, 849. 

Hematemesis and melena, 609-611. 
aetiology of, 609, 610. 
diagnosis of, 610. 
in acid gastritis, 614. 
in cancer of stomach, 609, 632. 
in cirrhosis of liver, 609, 610, 732. 
in duodenal ulcer, 620. 
in gastric ulcer, 610, 619, 621. 
in gastro-jcjunal ulcer, 628. 
in oesophageal ulcer, 582, 683. 
in portal thrombosis, 749. 
in purpura, 609. 

in relation to menstruation, 609. 
in small-pox, 162. 
in splenic anaemia, 609. 
prognosis in, 610, 611. 
treatment of, 611. 

Hematin, acid, in stools, 645, 646. 

Hematoma, chronic, subdural, 1646, 1647. 

Hematomyelia, 1765, 1766. 

Hematopoiesis, rdlo of stomach in, 589, 
695. 

Hematoporphyrin in stools, 645, 646. 
in urine, 1304. 

Hematoporphyrla, 1312, 1426. 

Hematuria, 1311. 
causes of, 1311, 1356, 1364. 
from B. coli infection, 26, 27. 


Hmmaturia from spider bite, 354. 
in infantile scurvy, 484. 
in nephritis, 1311. 
in renal tuberculosis, 1354. 

tumours, 1361. 
in scarlet fever, 73, 74. 
in schistosomiasis, 334. 
in small-pox, 161. 
in typhoid, 86. 
recurring, 27. 

Hemochromatosis, 736, 737. 

Hemogenia, 849. 
constitutional, 849. 

Haemoglobin, affinity of carbon monoxide 
for, 407. 

content of blood in relation to anoxemia, 
365. 

derivatives in stools, 646. 
disintegration in blackwater fever, 270, 
271. 

in anoxaemia, 364, 365. 
in congenital heart disease, 1005. 
percentage, normal, 797, 798. 
variations in, 798, 

Hemoglobinuria, 1312. 
epidemic, 823. 

in angino-neurotic oedema, 1107. 
in blackwater fever, 269, 270, 271. 
malarial, 269. 
nocturnal, 819. 
paroxysmal, 819, 1312. 
toxic, 1312. 

with haemolytic anaemia, 819. 
Hemoglobinuric lever, 269 ; and see 
Blackwater fever. 
Hemo-hydrothorax, 1280, 1281. 
Hemolysis, 5. 

as cause of anaemia, 801, 813. 
immune serum as cause of, 5. 
in blackwater fever, 270, 271. 
in malaria, 258, 260. 
in relation to jaundice, 714, 716, 817, 824. 
in relation to leucocytosis, 813. 
Hemolytic anemia, 820 ; and see Anaemia, 
haemolytic. 

disease of newborn, 818. 
organisms, 801. 

Hemopericardium, 998. 

Hemophilia, 850, 851. 

Hemophilus influenze, 143. 
pertussis, 112. 

Hemophysalis hurnerosa, 302. 
leporispalustris, 303. 
punctata, 350. 

Hemopneumothorax, 1284, 1285. 

from infection, 1282. 

Hemopoiesis, effects of gastritis on, 595. 
in relation to symptomatic anaemias 
802. 

P.A. factor in relation to 807. 

Bpleen in relation to, 856, 857. 
Hemopoietic organs, in childhood, liability 
of, 823. 
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Hemoptysis, 1188-1191. 

&tiology of, 1188, 1189. 
diagnosis of, 1100 , 1191 . 
endemic, 1241. 

forme h^moptolque seche, 1188 
from aneurysm, 1082. 
in abscess of lung, 1198. 
in actinomycosis, 109. 
in adenoma of bronchus, 1161. 
in bronchiectasis, 1174. 
in disease of pulmonary artery, 1089 
m gangrene of lung, 1201. 
in heart failure, 886 . 
in mitral stenosis, 970. 
in paragonimiasis, 1242. 
in pulmonary arterial disease, 1089. 
in pulmonary aspergillosis, 1237. 
in infarction, 1184, 1189. 
in tuberculosis, 1188, 1190, 1211 , 1215. 
treatment of, 1235. 

in spirochetosis ictero-haamorrhagica, 

243. 

parasitic, 1241, 
pathology of, 1189, 1190. 
prognosis of, 1191. 
spurious, 1189. 
symptoms of, 1190. 

Hemorrhage or haemorrhages, as cause of 
amemia, 796. 
capsular, 1630. 

Cerebral, conditions of occurrence of, 

1628, 1629. 

cerebro-menlngeal, 1 643-1645. 
effects of, 796, 797. 
intestinal, in amoebic dysentery, 288. 

in typhoid, 86 , 92, 96. 
into spinal cord, 1765, 1766. 

“ light-headedness ” due to, 1877. 
meningeal, 1643. 
shock in, 796, 797. 
subarachnoid, 1643-1645. 

from congenital aneurysms, 1097. 
subdural, 1646, 1647. 
tendency to, in acute infections, 843. 

in jaundice, 715. 

“ the artery Qf,” 1630. 

Haemorrhagic capi'Jary toxicosis, 847. 
diathesis, 610. 

disease of the new born, 845. 
diseases, 841-852. nJO 
blood-platelets in, 842, 843. 
capillaries in, 442. 
classification rij 641. 
endothelium i*» 643. 
pleural effusions 1291 ' 

states, hereditary 
symptomatic, 34 ?’ 844, 
telangiectasia, hP^* 9 ***’ 

Hasmorrhagln in s l e £ omB ’ 356 ‘ 

Haemosiderin, 270, i9 J> 

Hsemosiderinuria, 8 U - 
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aplastic anaamia, 812. 
Hasmostasis, blood platelets in relation to, 
. 843, 

m relation to purpura, 842 
Hamothorax, 1281-1283. 

Haemozoin, 1258. 

Hair, arsenio in, in poisoning cases, 400 
diseases of the, 1507-1510. 
dyes as cause of dermatitis, 1424. 

as cause of lead poisoning, 390. 
early greyness of, in Graves’s disease 
516. 

in acromegaly, 502. 
loss of, after scarlet fever, 69. 
after small-pox, 160. 
in congenital syphilis, 238. 
in kala-azar, 275. 
in leprosy, 132. 
in myscedema, 521. 
in syphilis, 211 . 

in typhoid, 85 ; and see Alopecia. 
Hallucinations, 1842. 
in alcoholism, 1871, 1872. 
in cocainism, 1875. 
in delirium, 1856, 1857. 
in delirium tremens, 1871. 
in epilepsy, 1705, 1870. 
in hebephrenia, 1902. 
in lesions of occipital lobes, 1545. 
in mental depression, 1884, 1885. 
in pellagra, 1877, 1878. 
in schizophrenia, 1900, 1901. 
in senility, 1861. 
in uncinate lesions, 1545. 

Hallucinosis, acute, 1857. 
alcoholic, 1871, 1872. 
paranoid, in mental defectives, 1927. 

Hand, interosseal position of, in paralysis 
agitans, 1722. 

Hand-Schiuler-Christian’s disease, 511, 867, 
868 , 1408. 

Hand’s disease, 867. 

Hands, eczema of, 1428, 1429. 
in mongol idiots, 1928. 
in syringomyelia, 1761, 1763. 

Handwriting in general paralysis, 
in paralysis agitans, 1722. 
in schizophrenia, 1899. 

Hanot’s biliary cirrhosis, 729. 

Harrison’s sulcus in adenoids, 1121. 

in rickets, 487, 

Harvest mites, 351. 

Hatters' shakes, 403. 

Haustration oi colon, 641. 

in colitis, 682. 

Haut mal, 1701. 

Hantmalwarf, 1515. 

Hay asthma, 1169. 

fever, 1116. , . 

Hayem-Widal type of hsmolytic anssmia, 
820, 821. 

Hay’s test for bile salts in urine, 1313. 


1866. 
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Head injuries, mental symptoms in, 1868, 
1869. 

retraction in post-basic meningitis, 43. 

Headache, distension, 144. 
paroxysmal, 1717. 
sick, 1717. 
toxremic, 12. 
vacuum, 143. 

Heart affections, prognosis in, 892-895. 
treatment in, 895-940. 
alternation of the, electrocardiographic 
diagnosis of, 1057 

and pericardium, diseases of the, 878, 
1033. 

aneurysm of, 999, 1000, 1025. 
beats, aberrant, 879. 
dropped, 921, 939, 940. 
ectopic, 879. 
beefy, 989. 
bilocular, 1002, 1009. 
block, 936-943. 
broken, 1025, 1073. 
changes in beriberi, 490, 491. 
chronic valvular disease of, 960-979. 

electrocardiogram of, 1041. 
congenital disease of the, 1001-1010. 
electrocardiogram of, 1041, 1042. 
in relation to subacute septic endo- 
carditis, 950. 
contusion of, 1000. 
dilltation of the, 988-991. 
aetiology of, 988, 989. 
as a consequence of myocarditis, 947, 
980. 

compensatory, 961, 988. 
conditions of occurrence of, 988. 
consequent on development of new 
rhythm, 989. 
diagnosis of, 990, 991. 
from excessive exertion, 915, 988. 
hypertension in relation to, 1029. 
in beriberi, 490. 
in influenza, 182. 
in paroxysmal tachycardia, 926. 
in pneumonia, 1251. 
in relation to cardiac failure, 988, 989. 
in relation to compensation, 961, 988. 
in relation to fatty heart, 986. 
in whooping-cough, 115. 
pathology of, 989. 
prognosis of, 991. 
rupture of, 1025, 1073. 
secondary to hypertrophy, 988. 
symptoms of, 989, 990. 
treatment of, 991. 
disease and chorea, 1728. 
in relation to mental disorders, 1880. 
in relation to rheumatism, 316, 945. 
prognosis in, 892-895. 
syncope in, 885. 
treatment in, 895-910. 
disordered action of, 912 ; and see Heart, 
irritable. 


Heart, displacement of, in hydrothorax, 

1280. 

in pleurisy with effusion, 1270, 1271. 
in pneumothorax, 1286. 
in pulmonary fibrosis, 1203, 1204. 
dullness in emphysema, 1193. 
in pleurisy with effusion, 1270, 1271. 
in pneumothorax, 1286. 
efficiency of, 883, 884. 
failure, 883-892. 
acute peripheral, 910. 
ansemia in relation to, 889. 
angina pectoris in relation to, 889. 
auricular fibrillation in relation to, 883, 
888, 930, 931. 

auricular flutter in relation to, 934. 
causation of, 883. 
congestive, 889, 907, 908, 909. 
thyroidectomy for, 907, 908. 
definition of, 884. 
degrees of, 889, 890. 
hydrothorax in, 886, 887, 889, 1279. 
hypertension in relation to, 1028-1030. 
in aortic aneurysm, 1082. 
in coronary occlusion, 1026, 1027. 
in hypertension, 1030. 
in hypertrophy, 989. 
in mitral incompetence, 973, 974. 
in mitral stenosis, 962, 970, 972. 
in myocarditis, 980, 981, 984. 
in paroxysmal tachycardia, 926. 
in pulmonary incompetence, 976. 
in relation to dilatation, 947, 987. 
in thyrotoxicosis, 1031. 
left-sided, 889. 
pathogenesis of, 890, 891. 
prevention of, 895. 
prognosis in, 892. 
right-sided, 889, 903. 
symptoms of, 884-891. 
treatment of, 895. 
fatty degeneration of, 985, 986. 

infiltration of, 987, 988. 
functional disorders of the, 910, 911. 
gumma of, 1011. 
hypertrophy of, 988-991. 

{etiology of, 988, 989. 
compensatory, 961. 
diagnosis of, 990, 991. 
dilatation with, 988, 989. 
electrocardiogram of, 1040, 1041. 
eccentric, 989. 
false, 984. 

hypertension in relation to, 1029. 
in aortic incompetence 968. 
in mitral imcompetence, 973, 974. 
in pulmonary incompetence, 975. 
pathology of, 989. 

physical exertion hi relation to, 916, 
988. j 

prognosis of, 991. i 
symptoms of, 989 090. 
hypertrophy of, treatment of, 991. 

) 
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occlusion! ’ an ^ see Coronary 

irr lf? , , ar action Of, 918 919 
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Irntable, 912-915. 
of soldiers, 912 

on, 933, 971. aUrl0nJar fibriUatl ‘on 
mi«nf« C “ te e , ndoc arditis, 947 94s 

nervous control, 880 
new-growfhs of, 1001. 
physiological points as to 878-SRl 

rupture of, 1000, 1001. 
sounds in acute endocarditis 947 
in acute myocarditis, 981. 
m acute pericarditis, 992, 993 
m aortic stenosis, 965. 
in chronic myocarditis, 984. 
in dilatation, 990. 
in fatty infiltration, 987 
m fibroid heart, 984. 
in heart failure, 888, 889 
m hypertrophy, 989. 
in mitral incompetence, 973. 
m pneumo-pericardium, 998. 
symptomatic treatment of, 908-910 
syphilitic disease of, 1010-1015 
thrombosis of, 1093. 
triloeular, 1002. 
prognosis of, 1009. 

valves, affections of, in relation to 
prognosis, 893, 894. 
congenital anomalies of, 1003, 1004. 
m acute endocarditis, 946. 
in chrome endocarditis, 957. 
supemumeraiy cusps of, 1004. 
wounds of, 1000 . 

Heart-block, 936-943. 

Adams Stokes syndrome, in relation to, 

940, 941, 989. 

i etiology and pathology of, 939. 
arborization electrocardiogram of, 1055. 

105 6. 

as a sign of myocardial damage, 93 9. 
electrocardiogram of, 1052-1050. 
aurieulo-ventricular, 937-941. 
bundle-branch, 942, 943, 1054, 1055. 
complete, 938, 939. 
diagnosis of, 940, 941. 
in relation to bradycardia, 917. 
intra-ventrlcular (arborization), 943. 
partial, 937. 
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I Heart-block 3 

' 834, 93? ’ l " aUricaJar flutter, 

pathology of, 939. 
prognosis of, 941 
sino-aurieuiar, 937 

R^r° ms of * 939 » 940. 
ypmks as a cause of 930 oj 1 
treatment of, 941, 94V 39 ' Wl - 

Heartburn, 582 , 60l! 

neat cramps, 374 

«irS u .u1S7l l " re,s,i “ 

.-etiology of, 372. 
pathology of, 373. 

■exhaustion, 373 
-hyperpyrexia, 372-375. 
fBtiology of, 372, 373. 

8.;S n Si^f 0U:i - 

pathology of, 373. 

salt depletion in. 37" 379 *>-r 

treatment of, 375. 

■retention, 372, 


HehTph k renM ; 90 a f W< Hcft ‘- h .vporpyrexia. 
Hebra’s prurigo, 1470. 

Heel, painful, 1387. 

Heerfordt’s disease, 561, 1495 
Heine-Medin disease, 1619 
Hemeralopia in vitamin A deficiencv 47" 
wfmi 3n ^ Sth f si ?' hysterical, 1911. ' ’ 

Remian 3 ^ 3 In ^'ngonyrelia, 1761. 
Hemianopia, m acromegalv, 501 50° 

in apoplexy, 1631. 

m encephalitis lethargica, 101° 
m lesions of occipital lobes, 15*15. 
m lesions of temporal lobes, 1546 

Hemianopic pupil phenomenon, Wernicke's 
1545. ’ 

Hemiapraxia, 1505. 

Hemiatrophy, of tongue, 1540. 

Hemiehorea, 1726. 

Hemicrania, 1717. 

Hemiplegia, 1632. 
as sign of lesion of motor area, 1514 
atheroma in relation to, 1074. 
from birth injury, 1807, ISOS, 
from embolism, 1096, 1641. 
in apoplexy, 1632, 1633. 
in caisson disease, 362. 
in cerebro-spinal fever, 41, 44. 
in diphtheria, 105. 
in encephalitis lethaigica, 1612. 
in lesions of internal capsule, 1516. 
in septic endocarditis, 952. 
in urmmia, 1341. 

Infantile, 1695, 1696. 
order of recovery in, 1633. 
Hemlthermanssthesla in svrinsromvclla 
1761, 1763. ' ‘ 

Henoch’s purpura, 817-S49. 

Heparin in subacute septic cntloeaidhi*. 

955. 
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Hepatic abscess, 287, 288, 737-741. 
function, tests for, 712, 713, 716. 
necrosis, acute, 724, 725, 726. 

subacute, 724, 725, 727. 
veins, thrombosis of, 718. 

Hepatic insumciency, pre-cirrhotic, 727, 728. 
necrosis, 724-727. 
and nodular hyperplasia, 725, 727. 
Hepatisation of lung, grey, 1246, 1247. 
red, 1246. 

“ Hdpatisme,” 1387. 

Hepatitis, acute infective, 721. 
amoebic, 288, 737-741. 
acute and subacute, 738-740. 
chronic, 740, 741. 
infective, 721-724. 
blood-infections causing, 720. 
portal infections causing, 721. 
secondary to cholangitis, 721. 
Hepato-Ienticular degeneration, 1687, 1688. 
Hepato-lienal fibrosis, 862. 

Hepatoma, 746. 

Hepatoptosis, 777. 

Hepatosis, alcoholic, 727, 728. 

Hereditary and familial diseases, 1682. 
haemorrhagic states, 849. 
oedema, 1113. 

transmission of Friedreich’s ataxia, 1682. 
Heredity, factor of, in gout, 458. 
in affective disorders, 1880. 
in asthma, 1166. 

in dystrophia myotonica, 1825, 1826. 
in epilepsy, 1699, 1700. 
in familial periodic paralysis, 1833. 
in hcemophilia, 850. 
in hysteria, 1909. 
in idiocy, 1925. 
in mental deficiency, 1925. 
in mental disorder, 1837-1839. 
in obsessional disorder, 1918. 
in pulmonary tuberculosis, 32, 1207. 
in schizophrenia, 1893, 1894. 
Hermaphroditism, 544, 645. 

Herpes after arsphenamine remedies, 222. 
febrifis, 1483. 

in cerebro-spinal fever, 40. 
in malaria, 260, 263. 
in relapsing fever, 251, 252. 
in spirochtetosis ictero-hsemorrhagica, 
248. 

labialis in acute gastritis, 612. 

in pneumonia, 1233, 1248, 1253. 
of geniculate ganglion, 1616. 

facial paralysis from, 1532. 
preputialls, 1483. 
simplex, 1483. 
zoster, 1615, 1616. 
and varicella, 171, 173. 
caused by arsenic, 1462, 1616. 
from lesion of geniculate ganglion, 
1609, 1527, 1616. 
or cornea, 1615. 
of fifth nerve, 1616. 


Herpes, zoster, of ophthalmic division of 
fifth nerve, 1615. 

Herter-Heubner disease, 666. 

Heterophil antibody reaction in acute 
leukaemia, 841. 

Heterophyes heterophyes, 332. 
katsuradai, 332. 

Heterophyidiasis, 332. 
cardiac, 332. 

Hiccough, epidemic, 1292. 
in Addison’s disease, 534. 
in blackwater fever, 271, 272. 
in encephalitis lethargies, 1292, 1610. 
in uraemia, 1342. 
in yellow fever, 190. 
simple, 1292. 

Hilar flare, 1220. 

Hill diarrhoea, 663. 

Hilum dimple, 1298. 
tuberculosis, 1220. 

Hippocratic fingers, 1391. 

Hippuric acid- in urine, 1304. 
test of liver function, 713. 

Hirschfeld’s bronchioles, 1209. 

Hirschsprung's disease, 693. 

Hirsutism in acromegaly, 502. 
in virilism, 604, 540. 
treatment of, 542. 

Histaminase, 1106. 

Histamine, in relation to angio-neuroses, 

1106. 

Histiocytes, 857. 

Hodgkin’s disease, 873-876. 
setiological factors in, 873. 
diagnosis of, 875. 
mediastinal glands in, 1298. 

pressure by, 875. 
pathology of, 873. 
prognosis of, 876. 
remissions in, 875. 
stages of, 875. 
symptoms of, 873-876. 
treatment of, 875, 876. 
tuberculosis in relation to, 873. 

Hofmann’s bacillus, 100. 

Homogentisic acid, tests for, 445. 

Hone’s disease, 294. 

Hong-Kong foot, 1514. 

Hook-worm disease, 346-348. 

Hormones, adrenotrophic, 501. 
diabetogenic, 500. 
glycotrophic, 501. 
gonadotrophic, 500. 
growth, 500. 
ketogenic, 501. 
lactogenic, 500. 

pancreatotropic, of pituitary, 501. 
parathyrotrophic, 601. 
pituitary, 500, 501. 
thyroid, 513. 
thyrotropic, 500. 

Horner’s syndrome, 526. 

Horse serum, toxic idiopathy to, 7. 
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Hot-cross bun head in rickets, 487. 

Hour-glass stomach, 634. 

Hunger-pain, 620. 

Hutchinson’s teeth, 238. 

Hydatid cysts, 338, 339, 744, 745. 

development of, 338, 339, 744, 745. 
intracranial, 1574. 
of kidney, 1346. 
of liver, 743-746. 

rupture of, 744. 
of lungs, 1243-1245, 
of mediastinum, 1302. 
symptoms of, 744, 745. 
treatment of, 745, 746. 
disease, 338, 339. 
of liver, 743-746. 
of lung, 1189, 1243-1245. 
of pleura, 1289. 
fluid, 744. 
fremitus, 1244. 

parapleural, 1289. . 

precipitin reaction for diagnosis ot, 74o. 
thrill, 745. 
tumour, 745. 

Hydrarthrosis, chronic, 1384. 
intermittent, 1384. 

periodic, with circumscribed edema, 
1107. 

Hydroa aestivale, 1426. 
gestationis, 1470. , 

hasmatoporphyrinuria in, 1420. . 
Hydrocarbons, chlorinated, poisoning by, 
415-417. _ 

Hydrocele, syphilitic, 214. 

Hydrocephalic cry, the, 1587. 
Hydrocephalus, 1591-1 597 - 
acquired, acute, 1696, 1597. 
chronic, 1595, 1696. 

setiology of, 1591, 1592. 
cerebro-spinal fluid in, 1591, 1592. 
congenital, 1592, 1593. 
aetiology of, 1592. 

SSS&g**- 

treatment of, 1595 
diagnosis of, 44, 1595. ^ 

in cerebro-spinal fever, 4 , 

S post-basic meningitis, 44. 

otitic, 1597, 1604, 1648. 

syphilis in relation to 1590. 

treatment of, 53, low, 
varieties of, 1592. . - juioe> 588. 

foMnatioa ' 

in relation to pernicious anaemia, 806, 
in treatment of M**® 11, 854 ‘ 

lack of free, m bftoteria> 

of gastric juice, action 01 , 

° 8 553, 588, 590. 
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Hydrochloric acid, use of, in chronic 
gastritiB, 616. 

Hydrogen-electrode method of estimating 
reaction of blood, 433. 
Hydrogen-ion concentration of blood, 
433-435. 

Hydronephrosis, 1358, 1359, 1364. 
Hydropericardium, 997, 998. 

Hydrophobia, 1616 ; and see Babies. 
Hydropneumothorax, 1284. 

Hydrops asthmaticus, 489. 

congenital, 818. 

Hydrothorax, 1279, 1280. 

in heart failure, 886, 887, 889, 1279. 
Hymenolepis nana, 336. 

Hyperesthesia in hydrophobia, 1617. 
in pre-paralytic stage of acute anterior 
poliomyelitis, 1622. 
in tabes, 1662. 
in trypanosome fever, 282. 
of skin, 1416. 
pharyngeal, 569. 

right iliac, in acute appendicitis, 708. 
Hyperbilirubinemia, 716. 
in blackwater fever, 270. 
in malaria, 258. 
in Oroya fever, 141. 
in relapsing fever, 251. 

Hypercalcemia in hyperparathyroidism, 
527, 528. 

H Msockted yd ^ith hypersthenic gastric 

in relation to gastric and duodenal ulcer, 
592, 593, 619. 
physiological, 592. 
reflex, 591. 
results of, 592-594. 
Hypercholesterolemia, 756, i67. 

in myxeedema, 522. . 

Hyperglycemia in anoxsemia, 20a. 
Hyperidrosis, 1414, Un- 
caused by arsenic, 1462 

” 

Langerbans, 4 d7. 

Hyperkeratosis, 1413. 
from arsenic, 1463. 
from bromides, law- , 
in nityriasis rubra pilaris, 1487. 

Hypernephmma, 13ou. 139g 
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Hypersthenic gastric diathesis in relation 
to gastric and duodenal ulcer, 
693, 594, 617. 

Hypersusceptibility, protein, in relation to 
anaphylaxis, 7. 

Hypertension, 1098-1104. 
retiology and pathology of, 1099, 1100. 
benign, 1100 
diagnosis of, 1101. 
electrocardiogram in, 1029. 
essential or primary, 1028, 1098. 
heart in, 1028-1030. 
malignant, 1099, 1101. 
mental disorders associated with, 1862. 
prognosis of, 1101. 
symptoms of, 1100, 1101. 
treatment of, 1101-1103. 

Hypertensive crises, 1319. 

in adrenal medullary tumour, 545. 
Hyperthyroidism, 513 ; and see Exophthal- 
mic goitre. 

blood-pressure in, 1031. 
formes frustes of, 516. 
in relation to heart disease, 1031-1033. 
masked, 1031. 

Hypertrichosis, 1509, 1510. 
in Cushing's syndrome, 504. 
in suprarenal cortex hyperplasia, 540. 
Hypertrophic pulmonary osteo-arthropathy, 
1391, 1392. 

Hypertrophy of the heart, 988-991. 
Hypoehlorhydria, 594. 
associated with hyposthcnic gastric 
diathesis, 592. 

oral sepsis in relation to, 553. 
results of, 594. 

Hypochondria, prognosis of, 1890. 
Hypocorticalism, 534. 

Hypoderma bovis, 353. 

lineatum, 353. 

Hypoglycemia, 441, 450. 
in Addison’s disease, 535. 
in glycogen disease, 719, 720. 
in tumour of islands of Langerhans, 457, 
765. 

in yellow fever, 189. 
spontaneous, 457, 458. 
symptoms of, 441. 
treatment of, 441, 450. 

Hypoleukia splenica, 832. 

Hypomania, 1880, 1893. 
Hypoparathyroidism, 529-532. 
Hypopituitarism, 507. 

in l'rohlich's syndrome, 509. 
Hypoprothromblnaemla, 842. 

Hyposecretion, of gastric juice, 592. 
Hyposthenic gastric diathesis, 589, 775. 

habitus, 774. 

Hypotension, 1103, 1104. 

Hypothalamus, localisation of lesions of, 
1547. 

Hypothyroidism, 520-524. 
nnidrosis in, 1413. 


Hypothyroidism, electrocardiogram in, 
1063. 

heart in, 1033. 

Hypotonia in cerebellar lesions, 1549. 
in tabes, 1663. 

Hysteria, 1908-1917. 
aetiology of, 1909, 1910. 
conversion mechanism in, 1910. 
diagnosis of, 1914, 1915. 
differential diagnosis from schizophrenia, 
1903, 1904. 

disorders of hearing in, 1911. 
disorders of sensibility in, 1911. 
in relation to marriage, 1917. 
mental condition of, 1913, 1914. 
motor symptoms in, 1912. 
paralysis in, 1912. 
pathology of, 1910, 1911. 
prognosis in, 1915. 
speech disorders in, 1912. 
symptoms of, 1911-1914. 
treatment of, 1916, 1917. 
visual disorders in, 1911. 
war experiences in relation to, 1910 
1913, 1915. 

Hysterical anuria, 1309. 
aphonia, 1912. 

fits, differential diagnosis of, 1710, 1711. 

fugue, 1913, 1914. 

gastric symptoms, 608, 609. 

paralysis, 1912. 

personality, 1909, 1910. 

polyuria, 511. 

pseudo-constipation, 650. 

spasm of diaphragm, 605, 1292. 

of oesophagus, 574. 
tremor, 1912. 
vomiting, 599, 608. 

Ichthammol in eczema, 1431. 
in rosacea, 1420. 

Ichthyosis, 1413, 1414. 
congenita, 1413. 
hystrix, 1414, 1505. 

Icteric fever of Carter, 251. 

Icterus, gravis, 726; and see Hepaict 
necrosis, acute, 
neonatorum, 817. 
familial, 818, 819. 

Idiocy, 1926-1928. 
amaurotic family, 1686, 1925, 1926. 
congenital, 1693. 
cretin type of, 524. 
microcephalic, 1693. 
mongol type of, 1928. 
mongoloid type of, 1928. 
restless, 1693. 

Idioglossia, 1564. 

Idiots savants, 1927. 

Ileal stasis, diagnosis of, 650. 
stomach, 640, 641. 
i Ileitis, regional, 677, 678. 
i Ileo— colitis, acute, 659. 
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Ileum, tuberculous ulceration of. 685. 

Ileus, chronic duodenal, 639. 

Imbecility, 1926. 

moral, 1926, 1927. 

Immune bodies in yellow fever, 188. 
sera against meningococcus, 39. 
properties of, 5. 

I mmunis ation, active, 4. 

Immunity, 3, 4. 
acquired, 3. 
active, 4. 

in relation to vaccine therapy, 4. 
methods of producing, 4, 6. 
after virus diseases, 9. 
artificial, 4. 
definition of, 3. 

factors determining differences of, 3. 
individual, 3. 
natural, 3. 
passive, 4. 

in relation to serum therapy, 4. 
racial, 3, 81. 

spleen in relation to, 857. 

Impetigo, Bockhart’s, 1438, 1439. 
bullosa, 1436. 
circinata, 1436. 
contagiosa, 1435, 1436. 

pediculi in relation to, 1442, 1436, 1457 
neonatorum, 1436, 1437. 
pityroides, 1438. 

Impulses, obsessional, 1919. 

Inanition, mental disorder m, 18/ /. 
Inclusion bodies, 8. „„„ 

Incompetence, aortic, 962, 966-970. 
mitral, 960, 962, 973, 974. 
pulmonary, 960, 964 , 975, 976. 
relative, 960, 961, 975, 976. 
tricuspid, 977, 978. 

Incontinence ofXine and feces in epilepsy, 
1702, 1703. 

in cerebro-spmal fever, 52. 
in encephalitis lethargica, 161- 
in frontal lobe tumour, 1543. 
in general paralysis, 1653. 
in Jathyrism, 420. 

Inco-ordination in chorea, 1727. 
in tabes, 1663. 

in acute pentomtis, 783. 

BSnS'eS;|d 4 ^ 432 ' 

ass* *"*■ 

intestinal^) 64. 
with dwarfism, 505, 506. 
I^ct.defimtmnoy 092 * 

haemorrhagic, 1092. 

pulmonary, u# 1 - 

White, 1092. 
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Infarction oi heart, 1025 ; and ice vrdtr 
Heart. 

oflnngs, 1131-1184; and tu under 
Lungs. 

Infection, 1-3, 12. 
individual reactions to, 2. 
path of, 2. 
susceptibility to, 2. 
terminal, 15, 16. 

Infections, acute local, immune thorapv of. 

20 . 

chronic local, vaccine therapy of, 19. 
local, in relation to septic.-emia, 13. 
Infectious diseases, 12-328. 

haemorrhagic tendency in, 813. 
of doubtful or unknown (ctiologr, 
312-328. 

Influenza, 178-185. 
aetiology of, 178, 179. 
complications and sequela; of, IS!, 182. 
diagnosis of, 47, 91, 182, 183. 
drug-treatment of, 184. 
febrile type of, 180. 
gastro-intcstinnl type of, 181. 
general management of, 183. 
malignant type of, 1S1. 
nervous type of, 181. 
prophylaxis of, 183. 

respiratory type of, ISO, 181- 

secondary infections in, 1#9, 1»J- 
symptoms of, 179-181. 
the pandemic outbreak of, in 191S-19, 
179. 

toxic cases, 181, 1B4._ 
treatment of, 183-183. 

“ influenzal heart, the, 18-, ISj. 

meningitis, 49, 182 15Sl.loS., 

Infundibulum stenosis, 1003. 

Inman’s classification of stages of tu 
culosis, 1224, 1223. 

Inoculation with smnll-pox, 10#. 

Insanity, «e under Psychological .Medicine 
and Mental. , 

Insect bites and stings, 351. 35-, 14.3, 1 1.#6. 
1 1 as cause of anaphylactic svmp.om . 

ns 3 Muse of nngio-neurotie m lcmi. 

as^causc of cavernous sinus throm- 
bosis, 1093. 
treatment of, 352. 
venom, effects of. 33^. 

Insulin, 440, 4o2-fe, #36. 
action of, in diabctos -HO. 411. 

dosage of, 440. 450. 4..2.4.A 

effects of overdose of, 410. 
globin, 452. 
in heart failure, 90& 
now preparations, 40- 

in mental disorders, ISjK 

in schizophrenia, ,m>. 1- 
properties 0^440^4-. 
protamine, 4 j», 4j->- 
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Insnlln, rflle of, in body, 440. 
standardisation of, 440. 
treatment of diabetes by, 448-454. 
Intelligence tests, 1926, 1928, 1929. 
Inter-auricular septum, patent, 1002. 
prognosis of, 1008. 
symptoms of, 1006. 

Intermission of pulse, 918. 

Intermittent claudication, 1068, 1075, 1076. 
fever, 254. 

. hydrarthrosis, 1384. 
limp, 1075. 

Internal capsule, localisation of lesionB of, 
1546. 

Interstitial neuritis, 1797 ; and see under 
Neuritis. 

Intertrigo, 1424. 

Inter-ventricular septum, defects In, patent, 

1002. 

prognosis of, 1009. 
symptoms of, 1006 ; and see Roger’s 
disease. 

Intervertebral dish, rupture of, 1802-18 04. 
aetiology of, 1802-1804. 
diagnosis of, 1804. 
pathology of, 1802, 1803. 
prognosis of, 1804. 
symptoms of, 1803, 1804. 
treatment of, 1804. 

Intestinal absorption, defective, in idio- 
pathic steatorrhoea, 666. 
in sprue, 669, 670. 
carbohydrate dyspepsia, 674. 
flora, 645. 

indigestion, chronic, 664. 

Infantilism, 664. 

infections, achlorhydria predisposing to, 
594. 

intoxication by B. coli, 25. 
lesions in bacterial food poisoning, 427. 
motor functions, examination of the, 
643-645. 
movements, 641. 
myiasis, 354. 

obstruction, acute, 700-706. 
parasites causing anaemia, 808. 

obstruction, 349. 
sand, 674. 

stasis in relation to constipation, 649. 
stricture, congenital, 701. 
toxaemia, 425. 

ulcers in amoebic dysentery, 286, 287. 
in bacillary dysentery, 119, 121. 
in kala-azar, 275. 
in typhoid, 80, 82. 
worms, as cause of appendicitis, 706. 
Intestines, actinomycosis of, 199. 
albuminuric ulceration of, 1342. 
diseases of the, 640-712. 
examination of the, 642-647. 
functional disorders of the, 647-676. 

divisions of the, 640. 
motor functions of, 643-645. 


Intestines, organic diseases of the, 676-712. 
palpation of, 643. 

sigmoidoscopic examination of, 647. 
small, 640. 

X-ray examination of, 642, 643, 644, 645. 
Intoxication, alcoholic, diagnosis of, 380, 
381. 

symptoms of, 380, 381, 1870-1873. 
bacterial, 12. 

Intoxications, mental disorders in the, 1870- 
1876. 

Intracranial abscess, 1598 ; and see En- 
cephalitis, suppurative, 
aneurysm, 1642, 1643. 
pressure symptoms, 1542, 1575-1578. 

increased, causing vomiting, 1570. 
tumours, 1570-1582. 
aetiology of, 1570. 
aphasia due to, 1557. 
diagnosis of, 1580, 1581. 
prognosis of, 1581. 
symptoms of, 1574-1579. 
treatment of, 1581, 1582. 
Intra-ventricular heart-block, 943. 

electrocardiogram of, 1055, 1056. 

“ Intrinsic factor,” absence of, in pernicious 
anaemia, 587, 807. 

Intubation in diphtheria. 111. 

in whooping-cough, 117. 

Intussusception, 693, 701, 702. 
acute, 704, 705. 
chronic, 693. 

Inunction mercurial treatment, 227. 
Involutional affective disorders, 1882. 

paranoia, 1861. 

Iodamceba biitschlii, 288. 

Iodide eruptions, 1463. 

Iodine, deficiency as a cause of goitre, 525, 
626. 

in hypertension, 1102. 

rflle of, in thyroid activity, 513. 

Iodism, 743. 

Ionisation, treatment of hay fever, 1116. 
Irldo-cycUtis as a complication of mumps, 
177. 

in Heerfordt’s disease, 561. 

Iridoplegia, reflex, 1524, 1525. 

Iris, atrophic changes in, 1525. 

Iritis due to syphilitic arteritis, 1067. 
gonococcal, 23, 24. 
in congenital syphilis, 238. 
in small-pox, 163. 
malarial, 263. 

punctate, in onchocerciasis, 343. 

Iron, assimilation of, stomach conditions 
affecting, 589, 595. 

deficiency, symptoms other than anaemic 
due to, 804. 

deposit of, in haemochromatosis, 707. 
in haemorrhagic anaemia, 802. 
in hypochromic anaemia, 804, 806. 
in nutritional anaemia, 803. 
in pernicious anaemia, 811. 



Iron, metabolism and dim- • DIDEX 

poisoning, 853. lunu iation of, 736. / j aun 
preparations of, choice of, 853 <o> 

•3^“' at 

copra, 351. o{ 

dtobie, 1452. of 

ground, 347, 348. 

oning, m pediculosis, 1457 infre 

rehof of, 1432, 1433! 

Ixodes holocyclus, 350. liabil 

riotous, 350. to 


Jacksonian fife, 1703, 1704. 
in cerebral syphilis, 1658. 
m lesions of motor area, 1544 
in lesions of occipital lobes 1545 
in lesions of temporal lobes 1545 

Jaetif 6 « S e ^ hema infantum, 1424 1425 
Jactitation m epilepsy, 1703. ’ 5 ' 

Ta^n 03 ’ r 0mitlng sickness of, 418 . 
Japanese lacquer, dermatitis from 1423 

JSl? h3S ^ I646 ’ I555 - I5 57. 
Jarisch-Herxheimer reaction, 225 
Jaundice, 714-718. 
aetiology of, 714, 715. 
acholuric, 814-816. 

aftCr 224^401™™° i ,reparatlons > 22 3» I 
prevention of, 224, 401. 
catarrhal, 721. 

course of, as guide to diagnosis, 717 
diagnosis of, 716. 

differential diagnosis of causes of 717 
718. ’ 

due to ascarides, 349. 
epidemic, 721, 722. 
faeces in, 715, 717, 718. 
familial, 818, 819. 
haemolytic, 714, 717. 

hepatic, 714. j 

in infants, simple, 817. j 

in the newly born, 688. j 

infective, 721-724. j j 

leptospirosis and, 245, 246. 
mental symptoms in, 1880. K 

obstructive, 714, 715, 717. K 

from intestinal worms, 349. Ki 

pathology of, 714, 715. 
pruritus in, 718, 1417. 

recognition of, 716. j 

simple, in infants, 817. Ke 

spirochaetal, 246. Ke 

symptoms of, 715, 716. Ke 
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rrhyth- S 1312. 

*-1 

aascsr*«* 

ofpolycythaemiareraamonc S' 1 ’, 

. EK, -**- 

— ■ 

haMity of, to Gaucher’s disease SCO 
to IanrenceOfoon -BiedI .ftR* 

to Niemann-Pick’s disease. SG7 

rpllt- ttr0 ™ b °' angllfls °Mitcmn« 100S 
relativo immunity of " I ' 

Joint tubercle, 32, 120S. ^ P WnaT} ’ 

mT (pseudonr < , '”< h), 13S3, 

25 ' JoIa{s * .diseases of the, 1307-1390 
effusion of lim'd into, 13S3. 

(. ronHn7nf geS " lt - 0 ’ in i ,!l ’ mo phiIia, 8.70. 

ishi ^t*™ ^.examination of, in arthritic, 

I Jou sset’s “inoscopy," 1273. 

I Jugular pulse in heart disease, SS2. 

I veins, distension of, in auricular’ fibrilia. 

I tion, 93-. 

I Jiurfa-arficular nodes, 244, 245. 

! 3, Kabure disease, 334. 

Kabler’s disease, 1405. 

Kahn reaction in glandular fever, 315 
for syphilis, 209. 

KakkS, 489. 

Kala-azar, 274-278. 

1 Kaposi, multiple idiopathic sarcoma of 
lo02, 1503. 

Katayama disease, 334. 

Kayser-Fleischer zone of conical ofr. 

mentation, 1CSS. 

Keloid, 1501, 1502. 

in tropics, 1310. 

Kendal’s fever, 1S7. 

/ Kennedy, Foster, syndrome of, 1513. 

Kepler test in .Addison’s disea h-, 530. 

Kerandel’s sign in African trvpano'otnivi*, 

2S2. 

Kerasln, 800. 

Kerattnlsatlon in vitamin A deficiency, 471 
Keratitis in congenital svphili*, 23S.* 
in onchocerciasis, 344' 
in small-pox, 103, 105. 
interstitial, 23S. 

Keratodermla blennorrhagica, 1452. 

Keratoma, senile, 1495. 

Keratosis, follicular, in scon v, 4“>1. 


1 
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Keratosis, gonorrhoeal, 1482. 

pharyngis, 570, 571. 

Kerion celsi, 1449. 

Kernlcterus, 1689. 

Kernig’s sign in cerebro-spinal fever, 40. 
in encephalitis Iethargica, 1012. 
in meningeal spirochetosis, 240. 
in tuberculous meningitis, 1587. 
in paralytic braohial neuritis, 1799. 

“ Kerose,” 1416. 

Ketonuria, 1313, 1314. 

tests for, 1314. 

Ketosis, 435, 437. 

Kidney, adeno-carcinoma of, 1360. 
adenoma of, 1360. 
amyloid infiltration of, 1345. 
atheromatous, 1337. 
benign growths of the, 1360. 
blastomycosis of, 203. 
the cardiac, 1316. 

circulatory disturbances of, 1316, 1317. 
coliform infection of, acute, 26. 
congestion of, 1316, 1317. 
oyBts of the, 1362, 1363. 
diiluse hyperplastic arteriolar sclerosis 
Of, 1336. 

diphtheritic lesions of, 101. 
disease in relation to cirrhosis of liver, 
734. 

diseases of the, 1303-1366. 

classification of, 1318. 
dy5embryomata of, 1360. 
fibromata of, 1360. 
function, estimation of, 1306-1308. 
granular, 1336. 
hypernephroma of, 1360. 

Infarction of, 1092, 1316, 1317. 

in septic endocarditis, 952. 
lardaceous disease of, 1345, 1346. 
large white, 1330. 
malignant tumours of, 1360-1362. 
movable, 1363-1366. 
polycystio disease of the, 1362, 1363. 
sarcoma, 1360. 
secondary contracted, 1330. 
senile, 1337. 

symptoms in septic endocarditis, 952. 
toxaemic, 1318-1320. 
tuberculosis of the, 1210, 1352, 1353. 
tumours of the, 1360-1362. 
waxy, 1345. 

disease of arterioles of, 1346. 
Kiesselbach's area, common source of 
epistaxis, 1114. 

Kink, pelvi-rectal in relation to megacolon, 
695. 

Kinks, Intestinal, in visceroptosis, 776, 77 8. 
Kiebs-Loefiier bacillus, 98, 99. 

Kline reaction for syphilis, 209. 

Klumpke’s palsy, 1788, 1807. 

from birth injury, 1807. 

Knee-jerks, in beriberi, 491. 
in diabetes, 444. 


Knee-jerks, in tabes, 1662, 1665. 

Knoppie spider, 354. 

Koch’s bacillary emulsion, 1231. 
comma vibrio, 126. 

subcutaneous test for tuboroulosis, 35. 
tuberculins, 35, 1231. 

Koilonychia, 576, 805. 

KopUk’s spots in measles, 146, 150. 

Korsakoff’s syndrome, 383, 1813, 1 858, 
1872. 

Krait bites, 356. 

Kronlg’s isthmus, 1217. 

Kupffer cells, 865. 

Kyphosis in acromegaly, 502. 
in Cushing’s basophilism syndrome, 504. 
in hypertrophic pulmonary osteoarthro- 
pathy, 1392. 
in rickets, 487. 

Labia, primary syphilitic sore of, 208. 

Labio-glosso-pharyngeal paralysis, 1775. 

Labyrinthine vertigo, 1535 ; and see 
Meniere’s disease. 

Lachrymal gland, swelling of, in Mikulicz’s 
disease, 177. 
in mumps, 175. 

Lacquer, Japanese, dermatitis from, 1423. 

Lactation, mental disorders associated 
with, 1879. 

Lacteal obstruction, results of, 667. 

Lactic acid in resting juice in cancer of 
stomaoh, 683. 

Lactofiaviii (riboflavin), 477, 478. 

Lactose, tests for, 445. 

Lactosuria, 456. 

Lactrodectus coneinnus, 354. 
geometricus, 354. 
hasseltii, 354. 
indistinctus, 354. 
mactans, 354. 

Laennec’s cirrhosis, 729. 

“ perles ” in asthma, 1169. 
in bronchitis, 1157. 

Lsewlose, tests for, 445. 
tolerance test, 713. 

Lsvulosuria 456. 

Lalling, 1564. 

Lamblia intestinalis, 291 ; and see Giardia. 

Landry’s paralysis, 1818-1820. 

Lange’s colloidal gold reaction, 1569, 1570. 
in disseminated sclerosis, 1678. 
in syphilis of nervous system, 1569, 
1654. 

Langerhans, islands of, in diabetes, 439. 
structure of, 439. 
tumours of, 457. 

Laparoscopy, 794, 795. 

Lardacein, 1345. 

Lardaceous disease, 1345, 1346. 
in bronchiectasis, 1174. 
in chronic tuberculosis, 1222. 
of arteries, 1095. 
of spleen, 1075. 
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Larva migrans, 1515. 

Laryngeal crises, 1134. 
in tabes, 1664. 
treatment of, 1668. 
diphtheria, 102, 107. 
nerves, pressure on, by thoracic 
aneurism, 1080. 

recurrent, in cancer of oesophagus. 586 
obstruction, causes of, 107. 5 * 

paralysis, 1132, 1136, 1539. 
abductor, 1133, 1539. 
adductor, 1135. 
bilateral recurrent, 1133. 
functional, 1135, 1136. 
in mediastinal tumour, 1301, 
total recurrent, 1133. 
signs of aortic aneurysm, 1080. 
spasm, death from, in whooping-cough, 
116. 

spasms in hydrophobia, 1617. 
stridor, congenital, 1128. 
ulceration, syphilitic, 1128. 
tuberculous, 1130, 1131. 

Laryngismus stridulus, 1137. 

in relation to adenoids, 1121, 1137. 
in rickets, 487. 

Laryngitis, acute, in children, 1123, 1124. 
acute catarrhal, 1123, 1124. 
chronic, 1126-1128. 
membranous, 1125, 1126. 

(Edematous, 1124, 1125. 
sicca, 1127. 
spasmodic, 1124. 
striduia, 1124. 

in relation to adenoids, 1121, 1124. 
syphilitic, hoarseness in, 1129. 
tuberculous, 1130-1132, 1212, 1214. 
Laryngo-tracheo-bronchitis, acute ful- 
minating, 1125. 

Larynx, angio-neurotic oedema in, 1125. 
diphtheritic infection of, 102, 107. 
diseases of the, 1123-1137. 
lupus of, 1129, 1130. 
oedema of, 1124. 
paralysis of, 1132-1136. 
spasmodic affections of, 1136, 1137. 
syphilis of the, 1128, 1129. 
syphilitic stenosis of the, 1129. 
tuberculosis of, 1212, 1130-1132. 

Lateral bands, in pharyngitis, 567, 570. 
recess, localising symptoms of lesions oi 
1553. 

neurofibromata of, 1553. 
sinus, thrombosis of, 1094, 1649, 16o0. 
Lathyrism, 419, 420. 

Lathyrus, species of, associated 
poisoning, 419, 4-0. 
Laurence-Moon-BiedI syndrome, ol • 

Lauryl thiocyanate in pediculosis pubis, 

1459 . 

Lead, abortifacient uses of, 390. 
elimination of, 396, 39/. 

acidosis in relation to, 3Jo. 


with 


Lead, excretion of, 391. 
for protection against X-my injury, 

colic, 388,389, 392, 395. 
encephalopathy, 392, 393, 390. 
m healthy urine, 391. 
occupational risks from, 3S9, 390 
palsy, 391, 392, 393, 396, 1S1G, 1817. 
poisoning, 3SS-397. 
accidental causes of, 3S9. 
acute, 388, 3S9. 

status cpilepticns in, 1710. 
alcoholism predisposing to, 3S9 
and atheroma, 1073. 
chrome, 3S9-397. 

(etiology of, 3S9, 390. 
clinicalhistory of, 392. 
diagnosis of, 393, 394. 
mental disorder in, 1870. 
prognosis of, 392. 
prophylaxis of, 394, 395. * 

symptoms of, 392, 393. 
treatment of, 394-397. 
tetra ethyl poisoning, 397. 

Leber’s disease, 1521. 

type of familial optic atrophr, 1521. 
Lederer, acute hmmolytlc amends ol, 82^ 
Leeches for pain of pleurisy, 1267. 

for passive hyperamia of lung. 11S0. 
Lees’ inhalation treatment of tuberculosis, 
1230. 

Leishmanial parasites, 274. 

Leishmaniasis, 274-281. 

American dermal, 278, 279. 
post-kala-azar dermal, 276. 

Lenticular degeneration, chronic, rirrhods 
of liver in relation to 730. 
hepato-, 16S7, 16S8. 
progressive, 16S7 
Lentigo, 1505. 

Leonine facies of leprosy, 132. 

Leontiasis ossea, 1395. 

Lepothrix, 1436. 

Lepra reaction, treatment of, 13*. 

Leprosy, 131-134. 
etiology of, 131. 

Asturian, 493, 
anssthetie, 132, 1397. 
bronchial, 1162. 
cutaneous, 132. 
diagnosis of, 133. 
eruption in, 132. 
mixed. 133. 
nerve, 132. 
nodnlar, 132. 
of trachea, 144. 
pathology of, 132. 
prognosis in,133. 
prophylaxis in, 133. 
symptoms of, 132, 133. 
treatment of. 133. 134. 
tuberculoid, 133. , 

Leptaxol (cardiazol) in heart diKa*--. - 
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Lepfocyfosis, 816. 

Leptomeningitis, 205, 1582, 1657. 

Leptospirosis, 245, 246. 
and jaundice, 245, 246. 
clinical picture of, 245. 
without jaundice, 246. 

Lesfegue’s sign, 1803. 

Lethargic encephalitis, 1608 ; and set 
Encephalitis, lethargica. 

Lencin in urine, 1317. 

Leucocytes, 828, 829. 

Leucocytosis, 828, 829. 
neutrophil, 828. 
pathological, causes of, 828. 
physiological, 828. 
stimulants of, 18. 

Leucodermia, 1506. 
in the tropics, 1510. 
syphilitic, 209. 

Leuco-erythroblastic anaemia, 821, 822. 

Leucopenia, 831. 

primary splenic granulocytopenic, 832. 

Leucoplakia, 214. 

Leucotomy, frontal, in treatment of mental 
disorders, 1851. 

in treatment of schizophrenia, 1907. 

Leukaemia, 834-841. 
acute, 839-841. 
aetiology of, 834. 
aleukmmic, 838, 840. 
and lymphadenoma cutis, 1496. 
chronlo lymphatic, 837-839. 

myeloid, 835-837. 
classification of, 834, 835. 
cutis, 1496. 
eosinophilic, 829, 830. 

Ieucopenic, 838. 

mixed, 822. 

monocytic, 835. 

myelocytic, 835. 

relation of, to neoplasms, 834. 

spleno-meduilary, 835. 

symptoms of, 835, 837, 838, 839, 840. 

treatment of, 837, 838, 841. 

types of, 834, 835. 

Leukanmmia, 821. 

Leukosis, 834. 

Levl-Loraine syndrome, 505. 

Lice in relation to relapsing fever, 260, 251. 
in relation to trench fever, 310, 311. 
in relation to typhus fever, 304, 309. 

Lice-borne relapsing fevers, 250. 

Lichen obtusus, 1489. 
pilaris, 1490. 
planus, 1489, 1490. 
annularis, 1489. 
atrophicus, 1489. 
hypertropbicus, 1489. 
linearis, 1489. 
verrucosus, 1489. 
scrofulosorum, 1478. 
simplex chronicus oi Vidal, 1490. 
spinulosus, 1490. 


Lichenification in pruritus, 1418, 1429’ 
1433, 1438. 

of anus and vulva, 1429. 

Ligaments, fibrositis of, 1384. 

Lightning stroke, death from, 369, 371. 

injuries in, 369-372. 

Lindau’s disease, 1572. 

Linea atrophica in typhoid, 89. 

Line® (listens® in Gushing’s Byndrome, 
504. 

Linguatula serrata, 351. 

Lipamia in diabetes, 443. 
retinalls, 443, 445. 
retinal vessels In, 443. 

Lipase, 765. 

Lipiodol, intrathecal injection of, for 
diagnostic purposes, 1746. 
use of, in diagnosis of bronchiectasis, 
1176. 

Lipodystrophia progressiva, 468. 

Lipoid granulomatosis, 1408. 

infiltration in renal tumours, 1360. 
Lipoidoses, 866. 

Lipoma of skin, 1502. 
pseudo-, 469. 

Lipomatoses, the, 468, 469. 

Lipomatosis, nodular circumscribed, 469. 

of the neck, diffuse symmetrical, 469. 
Lisping, 1564. 

Lissauer type of general paralysis, 1866. 
Litten’S sign in pleural adhesion, 1268. 
Little’s area as common site of epistaxis, 
1114. 

disease, 1692, 1693. 
liver, actinomycosis of, 199. 
acute and subacute necrosis of, causes of, 
724, 726. 

necrosis of, 724-727. 

symptoms of, 726, 727. 
yellow atrophy of, 725, 726 ; and see 
Liver, acute necrosis of. 
amcebic-abscess of, 287, 288, 737-741. 
and stomach treatment of anaemia, 853. 
as store-house of vitamin A, 471. 
attacks, 728. 
canceT of, 746-749. 
aetiology and pathology of, 746, 747. 
diagnosis of, 748. 
primary, 746. 
prognosis of, 748. 
secondary, 746, 747. 
symptoms of, 747, 748. 
treatment of, 748, 749. 
cells, necrosis of, 725. 
cirrhosis of the, 729. 
aetiology of, 730. 
age-incidence of, 730. 
alcohol in relation to, 383, 730, 735. 
associated with chronic lenticular 
degeneration, 730. 
with splenic anaemia, 701, 839. 
biliary, 729. 

compensatory portal circuJationin,731. 
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in children, 729. ' 

multilobular, 729 

°°l n ! cessa rily alcoholic 730 
pathology of, 730, 73 1. ’ 3 ° 
pericellular, 729, 741 
perilobular, 729. 

P°i?°?8 in relation to 730 
portal, 729. ’ /d0 ‘ 

obstruction in relation to 7 V 
prognosis of, 735, w ’ /J1 - 

symptoms of, 731-7U 
syphilitic, 741-743, 
treatment of, 735, 736. 
tuberculous disease with 734 

diseases of the, 712-749. 

megalocytic anemias in, 808 
enlarged, m acute necrosis 726 
m cancer, 747. 
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in cirrhosis, 730, 732. 
in congenital syphilis, 741, 

— m congestion, 718, 719. 
m Gaucher’s disease, 866 
m glycogen disease, 720. " 
extracts, preparations of, 853. 
fibrosis of, 730. 
function tests, 712, 713, 716 
gummata of, 741, 742, 743. ' 
hobnailed, 731, 1688. 
hydatid of the, 743-746. 

abscess of, 745. 
infections of, 720-724. 
inflammation of, 721 ; and** Hepatitis, 
lesions or, following arsphenamine treat- 
ment, 223, 224. 

mediastino-pericardiac pseudo-cirrhosis 
of, 995. 

necrosis of, acute and subacute, 724-727 
aetiology of, 724, 725. 
diagnosis of, 726. 
in infective hepatitis, 722. 
in tctrachlorethane poisoning, 417, 725. 
in trinitrotoluene poisoning, 413, 725. 
pathology of, 725. 
prognosis of, 725. 
symptoms of, 726, 727. 
treatment of, 726, 727. 
tyrosinuria and leucinuria in, 726. 
nodular hyperplasia of, 725, 727. 
nutmeg, 490, 718. 

peri cardiac pseudo-cirrhosis of (Pick’s 
disease), 995. 

poisons acting on the, 725. 
primary growths of the, 746. 
pulsating, in congestion, 719. 
in tricuspid stenosis and regurgitation, 
977. 


vuue, oHi. 

1 sarcoma of, 749 . ‘ 

1 growths of (be 74c 

j subaeu <e necrosis or 704 Vo--,, 
symptoms in hejatoJcnUcniS 

rion, 16SS ticular degenera, 

syphilis of the, 741-743 
5 yphIliUc cirrhosis of the 711 
tumours of, 746. ’ 

Liverishness,” 727 

I-oa loa, 340, 343. 

,m ’ *•' « tm., 

'Sssr^ssss^r"® 

! lesions of, 1787. 178S. 

Longitudinal^ sinus, thrombosis of, lopj. 

i feSfrWW ol dH-ar flsm, 505. 

, Lordosis in Cushing’s syndrome, 501 . 

r “ P® oudo 'LyP er t ro pfiic paralysis, 1 S 21 

Louse-borne typhus fever, 304-310. 

Ludwig’s angina, 56S. 

Lumbago, 1385, 13S6. 
associated with subarachnoid Imnor- 

rnnirn 


rhage, 1645. 

Lumbago-sciatica syndrome, 1015. 
Lumbar puncture, 43, 45. 33, 1507, l.'cs. 
importance of, for diagnosis of inenin 
gitis, 50. 

in apoplexy, 1637. 
in cerebro spinal fever, 43, 45, 53. 
in enccphahtis lethnrgica, 1C99, 1GI0. 
in heat hyperpyrexia, 375. 
in hydrocephalus, 53. 
in intracranial tumour, 15S0. 
in meningitis, 15SS.I5S9. 
in post-basic meningitis, 43. 
in uraemia, 1343. 
technique of, 1567. 

I Lumbo-sacral cord paralysis after parturi- 
tion, 1807, ISOS. 

Lumbo-sacral plexus, lesions of, 1791. 

, Luminal, addiction to, 1876. 

Lung, abscess of the, 1197-12*9. 
aetiology of, 1197, 1 IDS. 
bacteriology of, 1197. 
compHcations and scquclx- of, 1 199. 
diagnosis of, 1199. 
in bronchiectari*. 1173. 
in typhoid, S3, 87. 
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Lymph glands or nodes, cervical tuberculous, 

871 873. 

diseases of the, 870, 871, 
neoplasms of, 872. 
structure of, 870, 
in Hodgkin’s disease, 873, 874. 
in sarcoidosis, 1494. 
malignant disease of, 872. 
tuberculosis of, 871. 
scrotum, 342. 

Lymphadenitis, acute generalised, 872. 
local, 871. 

chronic generalised, 872, 
local, 871. 

tuberculous, 871, 872. 
non tuberculous granulomatous, 195. ( 
Lympbadenoma, 873 ; and see Hodgkin s 
disease, 
cutis, 1496. 

Lymphadenomatons nodules, 873, 874. 
Lymphadenosis, chronic, 837. 
Lymphangieetasis, 871. 

Lymphangioma cireumscnptum, 1504. 
Lymphangitis, 871. 

causative organism ox, lo. 
filarial, 341. 
in erysipelas, 21. 
in glanders, 61. 
in pustule* 

in rat-bite fever, 253. 
in tsutsugamusbi disease, iW. 

Lymphatic system, <bseases of 8/0-877. 

vessels, diseases of the, 8/0, 8/1. 
Lymphatics in rat-bjte fever asj. 
penis in pnmary syphilis, 2 W 

1492. 

■ "■tsfegg?*' 

tissue changes m diphtheria, - 

situations of, S7U. 197 

83BSS.’ssa»-^>* 

sssra- 8 -'* 

Lyssophohia, loia 


M. and B., 17 ; L_ " 

SSSSfiftT 

Macrogenitosomia,^- 
Macula? cerules, 1459. 
Macule, 1^ 


Madura foot, 202 ; and see Mycetoma. 
Madorelia as cause of mycetoma, 202. 
Magnesium trisiiicafe in gastric and duo- 
denal ulcer, 623, 624. 

Maidismus, 493. 

Main en grille in progressive muscular 
atrophy, 1774. 
in syringomyelia, 1762. 
in ulnar paralysis, 1793. 
succulents in syringmnyelia, 1703. 

Maize, as cause of pellagra, 494. 

vitamin B e in, 477, 478. 

Malasser, pityrosporon of, 1442. 

Mai de las pintos, 1514. 

Mai de la rosa, 477, 493. 
del sole, 493. 

Maladie de Carrion, 141 ; and see Oroya 
fever. 

de Woillez, 1178, 1252. 

Malaise, toxasmie, 12. 

Malaria, 254-268. 
abdominal, 261. 
acute pernicious, 260, 261, 268. 
tetiology, 254, 255. 
algid, 261. 

bbelwater fever in relation to, 264, 269 
cachexia in, 263. 

wtobrai forms of malignant, 281. 
Ceylon epidemic of, 255. 
chronic, 250. 

definition of, 254. 
diagnosis of, 264. 
distribution of, 255. 

gastrointestinal, 261. 

history of, 254. 
incidence of, 2p5. 
incubation period, 
malignant tertian, 2o5. 

morbid anatomy of, 2o8. 
mosquitoes xrhicb transmit, 2o6, 2o7. 
purpuric, 261. 
renal, 261. 

human phase of, 25o, 2o6. 
in blood smears, 2o/. 
life cycle of, 2o5, 2o6. 
mosquito phase of, 2o6. 
staining of, 257. 

pathology of, 258, 209- 

Pernicious, 2o8, 260, 268. 

of, 266* 

^ r ofhylarisof,265. 
quartan, 2o5, -63. 
sub-tortian, 255. 

MaSSriTtropioa, 1514- 
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Malattla della mlseria, 493. 

Malignant disease in relation to anemia, 
801. 

endocarditis, 949 ; and see Endocarditis, 
septic, 
oedema, 60. 

pustule, 68 ; and see Anthrax. 
Malingering, 1911. 

Mallein test for glanders, 61. 

Malta fever, 138 ; and see Undulant fever. 
Mandelic acid preparations in coliform 
bacillus infections. 29. 
in pyelitis, 1360. 

Manganese poisoning, 406, 406. 

Mania, 1880-1893. 
retiology of, 1880-1883. 
and catatonia contrasted, 1902. 
pathology of, 1883. 
prognosis of, 1889. 
symptoms of, 1884-1888. 
treatment of, 1890-1892. 

Mania a potu, 380, 1871. 

Manic-depressives, lability and responsive- 
ness of, 1881. 

Mantoux’s intradermal test for tuberculosis, 
35, 1223. 

Maragliano’s serum for tuberculosis, 1231. 
Marasmus in congenital syphilis, 239. 
Marble bone disease of Albers-Schonberg, 
821. 

Marchiafava-Micheli type of haemolytic 
anaemia, 819. 

Marie’s delayed cortical atrophy, 1686. 
disease, 1391. 

Marle-Strumpell disease, 1379. 

Marmorek’s serum for tuberculosis, 1231. 
Marriage, epilepsy in relation to, 1712, 1713. 
hysteria in relation to, 1917. 
syphilis in relation to, 239. 

Marris’s atropine test for typhoid, 90. 

Mass reflex, 1756. 

Mastication, importance of efficient, 590, 
624. 

Mastoid infection in relation to sinus 
thrombosis, 1094. 
inflammation in measles, 149. 
symptoms in scarlet fever, 72, 79. 
Masturbation in relation to mental disorder, 
1908. 

Maurer’s spots in malarial parasite, 257. 
Measles, 145-153. 
mtiology of, 145, 146. 
age-incidence of, 145. 
complications of, 148-150. 
congenital, 145. 
convalescent scrum, 152. 
diagnosis of, 150, 161. 

German, 154 ; and see Rubella, 
liicmorrhngie type of, 148. 
incubation period in, 146. 
infectivity of, 145. 

Koplilt’B spots in, 146, 150. 
mortality in, 151. 


Measles, pathology of, 146. 
prodromal rashes in, 146, 150 
prognosis of, 151. 
prophylaxis of, 151, 152. 
pulmonary type of, 148. 
quarantine after, 162. 
rash in, 146, 147. 
relapse in, 150. 
seasonal incidence of, 145. 
second attacks of, 150. 
serum prophylaxis of, 152. 
symptoms of, 146-148. 
toxic type of, 148. 
treatment of, 151-153. 
varieties of, 148. 

Meat poisoning, 97, 422, 424. 
tinned, as source of bacterial poisoning, 
423. 

Mechanical irritants, dematitis from, 1433- 
1435. 

Meeholine (mecholyl) in paroxysmal tachy- 
cardia, 928. 

Meckel’s diverticulum as cause of acute 
intestinal obstruction, 701. 

Median nerve, lesions of, 1790-1792. 

Mediastinal abscess, 1294-1297. 

cause of bronchial stenosis, 1166. 
glands, enlarged, 1297-129 9. 

ajtiology and pathology of, 1298, 
1299. 

diagnosis of, 1299. 
in Hodgkin’s disease, 874, 875, 1298. 
symptoms of, 1298, 1299. 
tracheal obstruction due to, 1147 
treatment of, 1299. 
in pneumokoniosis, 1298. 
tubercular, 1298. 
new-growths, 1299-1302. 
syndrome, the, 1295, 1296, 1300, 1301. 

Mediastinitis, 1294-1297. 
acute simple, 1294. 

suppurative, 1294r-1296. 
chronic, 1296, 1297. 
indurative, 1296, 1297. 

Mediastino-pericarditis, 995. 

Mediastinum, carcinoma of the, 1300. 
causes of pressure in, 1147. 
cysts of the, 1302. 
diseases of the, 1294-1302. 
emphysema of the, 1297. 
gangrene of, 1296. 
hydatid cysts of, 1302. 
malignant tumours of the, 1299, 1300. 
sarcoma of, 1300. 

secondary malignant growths of, 1300- 
1302. 

simple tumours of the, 1299. 

Mediterranean anaemia, 816. 
fever, 138 ; and see Undulant fever. 

Medulloblastoma, 1571. 

Megacolon, 693. 

sstiology and pathogenesis of, 694-696. 
complications of, 699. 
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Megacolon, in adults, 694, 696, 699. 
in children, rarity of, 694. 
mechanism of production of, 694, 695. 
prognosis of, 698, 699. 
symptoms of, 696-698. 
treatment of, 699, 700. 

Megalerythema epidemicum, 313. 
Megalohlasts, 800. 

Megalocephaly, 1395. 

Megaloeytes, 800. 

Megalocytic anaemia, 801. 

Megalocytosis in pernicious anasmia, 809. 
Mehnarto’s contra-toxin for tuberculosis, 
1231. 

Meinlcke reaction in syphilis, 209. 

Melmna, 609-611. 

neonatorum, 618, 845. 

Melancholia, 1880 ; and see Depression, 
involutional, 1882. 

Melania Iibertina in relation to hetero- 
phyidiasis, 332. 

in relation to paragonimiasis, 330. 
Melanin in hmmochromatosis, 736. 
Melanodermia, 1506. 

Melanuria, 1313. , 

Melanuric fever, 269 ; and see Blackwater 
fever. 

Melioidosis, 134, 135. 

Membrane, false, due to streptococci or 
pneumococci, 101. 
in acute tonsillitis, 563. 
in diphtheria, 100, 101, 102, 103, 106, 

in mucomembranous colic, characters 

of, 673. . 

in. Vincent’s angina, 106, 500. 

of thrush, 557. . 

on throat in scarlet fever, 67, 71. 

in melsena neonatorum. 845. 

Mdnifere’s disease, 1535-1537. 

Meningeal hmmorrhage, 16 • 

syphilis, 165°, 1651. ress j on 0 f 

Meninpoma, 1571, 1572. 

to, 16«. 
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blastomycotic, 2W. 
cardnomatosa, 1572. 
classification of, 168 ”l 
epidemic cerebrospinal, 

65 Cerebro-spmal fever. 
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Meningitis, leptospiral, 249. 

Pfeiffer bacillus, 49. 
plague, 137. 

pneumococcal, 49, 1583, 15S4. 
cerebro-spinal fluid in, 15S3. 
in lobar pneumonia, 1251. 
post-basic, of infants, 43, 44. 
purulent, from screw-worm, 353. 
pyogenic, 1584, 15S5. 
rheumatic, 1591. 

septic, from sinus thrombosi*. 1095. 
serosa circumscripta, 1751. 
serous, 1591. 
streptococcus, 49. 

suppurative, from bone disease, 15S4. 
syphilitic, 1567, 1589-1591, 16G0. 
adult, 1590. 

basal, symptoms of,. 1658. 
cerebro-spinal fluid in, 1590. 
infantile, 1590. 
tuberculous, 49, 1585-158S; 

Tuberculous meningitis, 
typhoid, 49, 85, 1591. 

Meningococcal arthritis, 1374. 

septiesmia, chronic, 1374. 

Meningococci, Gordon s grouping of, 39. 

in cerebro-spmal fluid, 39, 43, 4.», 1C. 
Meningococcus, 39. 

“ carriers,” 1, 39. 
in blood, 41, 42. 

septiciemia, 13. 
serum reactions of the, 6J. 
types of the, 39. _ 

Meningo-encephallfis, IGj/, 1864. 

s agjtewsR. 

Menopausal arthritis, 13//, J3S5. 

«: °” d *■ i ifimiiS- 
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Mental deficiency, mental tests in, 1028- 
1931. 

symptoms of, 1926-1928. 
treatment of, 1931. 
disorders, 1835-1931. 
associated with alcoholism, 1870-1874. 
with barbiturate poisoning, 1876. 
with bromide intoxication, 1875, 
1876. 

with castration, 1879. 
with cerebral tumour, 1868. 
with child-bearing, 1879, 1881. 
with chronic alcoholism, 383, 1870- 
1874. 

with climacteric, 1879, 1882. 
with cocainism, 1875. 
with degenerative and hereditary 
brain disease, 1859-1864. 
with disseminated sclerosis, 1868. 
with drug addiction, 1874, 1875. 
with encephalitis lethargies, 1836, 
1867. 

with endocrine disorders, 1878, 1879. 
with epilepsy, 1869, 1870. 
with exhaustion and inanition, 1877. 
with head injuries, 1868, 1869. 
with hysteria, 1913, 1914. 
with infections and exhaustive dis- 
orders, 1876, 1877. 
with infectious toxffimias, 1876. 
with intoxications, 1870-1876. 
with intracranial tumours, 1868. 
with lactation, 1879. 
with menopause, 1879. 
with menstruation, 1879, 1881. 
with metabolic disorders, 1877, 1878. 
with morphinism, 1874, 1875. 
with paralysis agitans, 1868. 
with parturition, 1879. 
with pregnancy, 1879, 1881. 
with puberty, 1879. 
with puerperium, 1879. 
with Schilder’s disease, 1868. ' 

with senility, 1859-1862. 
with sexual epochs, 1879. 
with syphilis of central nervous 
system, 1864-1866. 
with trauma, 1868, 1869. 
with visceral disease, 1880. 
bodily disease in relation to, 1836, 
causal therapy in, 1846, 1847. 
cerebral arterial disease and hyper- 
tension causing, 1862-1864. 
classification of, 1852-1855. 
convulsion therapy in, 1851. 
course and prognosis of, 1844, 1845. 
effect of war upon incidence of, 1843, 
1844, 1846. 

endocrine factors in, 1839. 
extrinsic causes of, 1839-1844. 
heredity and constitution in, 1837- 
1839. 

intrinsic causes of, 1836-1839. 


Mental disorders, inentol experiences in 
relation to, 1841-1844. 
organic, general description of types 
of, 1855-1859. f 

physical experiences in relation to, 
1840, 1841. 

treatment of, 1818-1820. 
prophylactic treatment of, 1845, 1846. 
sexual instinct in relation to, 1843. 
treatment of, 1845-1852. 
experiences in relation to mental dis- 
orders, 1841-1844. 
hygiene, 1845, 1846. 
states, bodily correlates of, 1836. 
tests, 1926, 1929. 

Mepacrine in flagellate diarrhoea, 292. 

in malaria, 266, 267. 

Meralgia paresthetica, 1795. 

Merctuial diuretics in heart disease, 903 
904. 

inunction for cerebral syphilis, 1659. 

for syphilis, 227. 
poisoning, 402-405. 
acute, 402, 403. 
chronic, 403, 404. 
mental disorders in, 1876. 
preparations for treatment of syphilis, 
227 

stomatitis, 228, 403, 404. 
treatment of syphilis, toxic symptoms 
after, 228. 

of syphilitic infants, 240. 

Mercuric chloride, lethal dose of, 403. 
Mercury compounds, organic, poisoning by, 
405. 

eruptions, 403, 1463. 
fulminate, poisoning by, 404. 
in syphilitic vascular disease, 1067. 
intramuscular injection of, in syphilis, 
228. 

intravenous injection of, 227. 
preparations, insoluble, in syphilis, 228. 
toxic effects of, 228. 

vapour lamp, in treatment of rickets, 489. 
Merozoites of malaria parasite, 256. 
Mersalylmn (salyrgan) in heart disease, 904. 
Mesaortitis in relation to aneurysm, 1077. 

syphilitic, 207, 1010, 1066, 1077, 1094. 
Mesarteritls, 1065. 

Mescalin intoxication, 1894. 

Mesenteric cysts, 77 2. 
glands, affections of, in kala-azar, 275. 
in tuberculous peritonitis, 788, 790. 
in glandular fever, 314. 
in typhoid, 82, 87. 
in undulant fever, 139. 
calcified, in tuberculous peritonitis, 
790. 

thrombosis simulating intestinal obstruc- 
tion, 705. 

tuberculosis of, 788, 790, 872. 
veins, thrombosis of, 749. 

Meso-cardia, 1002, 1009. 
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Metabolle ffisMdeB in nOaiion to mental 
„ , . „ teal*. 1877, 1878, 

Metabolism, basal, 431-433. 
in relation to obesity, 466. 
methods of estimating, 431. 

in relation to, 431, 466, 468, 

40 y. 

diseases of, 431-469. 
in exophthalmic goitre, 615, 156, 
in relation to epilepsy, 1699. 
in relation to urmmia., 1338. 
salt, in relation to nephrosis, 1322. 
sex glands in relation to, 466. 
shin eruptions due to errors of, 1483, 

spleen in relation to, 857. 

Metallic poisoning from contamination of 
food, 421. 

Metazoa, diseases due to, 329-358. 

Meteorism, 96. 

MethEemoglobin in urine, 270, 1312. 
Methaemoglobinaemia, 826. 
and sulphasmoglobinsemia, 826, 827. 
familial idiopathic, 827. 

Methyl chloride, poisoning by, 416. 

mercury compounds, poisoning by, 405. 
Methylene-blue, effect of, on urine, 1314. 
Meulengraeht diet, 611. 

Meuse fever, 310. 

Microcephalie type of idiocy, 1693. 

Micrococcus casteilanii, 1456. 
catarrhalis, in bronchitis, 1149, 1152, 

1159. 

in acute tracheitis, 1138. 
in broncho-pneumonia, 1256. 
in relation to influenza, 179. 
tetragenus in acute bronchitis, 1149. 

Microcytes, 799. 

Microfilaria malaya, 340. 
streptocerca, 1510. 

Microgyria as cause of mental defect, 1925. 
Micromelia foetaUs, 1402. 

Micropsia, 1871. 

Microsporon audouini, 1448. 
furfur, 1455, 1514. 
minutissimum, 1456. 

Micturition, frequency of, in anoxaemia, 366. 
in chronic nephritis, 1331. 
in coliform infections, 26. 
in diverticulitis, 691. 
in heat hyperpyrexia, 374. 
in pyelitis, 1348. 
in trench fever, 312- 
in tuberculosis of kidney, 1353. 

Mid-brain, localisation of lesionB of, 1548. 

Midge bites, 351, 352. 

Migraine, 1106, 1717-1720. 

Etiology of, 1717, 1718. 
diagnosis of, 1719, 1720. 
symptoms of, 1718, 1719. 

mental, 1870. 
treatment of, 1720. 

Mikulicz’s disease, 838, 877. 
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Miliaria, rheumatic. 318. 
rubra, 1415, 1420. 

Mih'ary tubercles in peritoneum. 7G0. 
tuberculosis, acute, 35, 3G, 21D1. 
chrome, 1191. 

Milium, 1500. 

Milk as “^bacterial food poisoning. 

in relation to tubercular infection, 31 30. 
spots in pericardium, 992. 
vitamin content of, 471, 473, 474, 47G, 
479. 

Milroy’s disease, 1113. 

Mimesis, 1556. 

Mirbane, oil of (mono-nitra-benzene). 412 . 
Mite typhus, 296-301. 

Mites as transmitters of disease, 29G, 297, 
351* 

in relation to tsutsugamushi disease, 29G, 
297. 

Mitral disease, 935. 

symptoms of cardiac failure in. 972, 
973. 

incompetence, 960, 962, 97 3, 0 74. 
stenosis, 963, 970, 973. 
stiology of, 970. 
diagnosis of, 972. 
dilatation of left auricle in, 903. 
electrocardiogram of, 1041. 
hasmoptysis in, 970. 
hypertrophy of left auricle in, 963. 

of right ventriclo in, 963. 
in relation to pulmonarv tuberculosis, 
1208, 1225. 
murmurs in, 971. 
pathology of, 970. 
prognosis of, 972, 973. 
pulse in, 970. 
relative, 973, 974. 
surgical treatment of, 979. 
symptoms of, 970. 
thrombosis in, 1093. 
systolic murmur, significance of, 971. 
valve, button-hole, 970. 
chiefly affected in endocarditis, 945. 
congenital lesions of, 1004. 
funnel-shaped, 970. 

Moles, 1604. , - , 

Mollifies ossium, 139 n and ece Osteo- 
malacia. 

MoUuscm contagiosum, 1499. 

fibrosum, 1502. ... 

Moloney toxoid test for diphtheria suscepti- 
bility, 109. . 

Monaldi drainage in pulmonary tuber- 
culosis, 123*1. ^ 

Monckeberg’s medial sclerosis, 1071 , 
Mongolism, 1925, 1928. 

Mongoloid type ofidioey, j I&.S. 

Mooilia affecting lungs, I_3i. 
skin, 1454, 1455. 
psilosis, 669. 

Monocytes, S2S, S30, So/. 
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Monocytic angina, 313. 

Monocytosis, 830. 

Mono-nitrobenzene poisoning, 412. 
Mononucleosis, acute, 830. 
infectious, 313. 
in glandular fever, 314, 315. 

Monoplegia in cerebro-spinal fever, 44. 
Mood, in anxiety states, 1886. 
in mental depression, 1885. 
lability of, in mania, 1884. 

Moon’s teeth, 238. 

Moral defectiveness, 1925, 1926, 1927. 

effects of morphinism, 1874. 

Morbilli, 145 ; and see Measles. 

Morbus caducens, 1706. 
coeruleus, 1005. 

coxse senilis (of hip), 1374 ; and see Osteo- 
arthritis. 

maculosus hsemorrhagicus of Werlhof, 
845. 

Morphine, idiosyncrasy to, 385. 

poisoning, acute, 384, 385. 

Morphinism, 1874, 1875. 

Morphoea, 1490. 

Morton’s disease, 1368. 

Morvan’s disease, 1416, 1763. 

Mosquito bites, 351, 352, 1095. 
worm, the, 353. 

Mosquitoes as conveyers of mosquito worm, 
353. 

in relation to dengue, 193. 
in relation to filariasis, 340. 
in relation to malarial infection, 254-256. 
in relation to yellow fever, 188, 191. 
measures for control and destruction of, 
265. 

of malaria, the, 256, 257. 

Mother of pearl tumours, 1573. 

Motor area, lesions of, localising signs of, 
1544. 

neurone disease, 1771 ; see Progressive 
muscular atrophy. 

symptoms in hysteria, 1912. — 

Mountain sickness, 365. 

Mouth affections in syphilis, 211, 214. 
diseases of the, 550-557. 
examination of, 550. 
in scurvy, 481, 482. 
lesions in agranulocytosis, 832. 
in pellagra, 495. 

tertiary syphilitic lesions of, 214. 
Mouth-breathing in adenoids, 1121. 
in relation to bronchitis, 1149. 
to tracheitis, 1138. 

Movements in schizophrenia, 1901. 
Involuntary, in chorea, 1725, 1726. 
in Friedreich’s ataxia, 1683. 
in encephalitis lethargies, 1612, 1613, 
1614. 

post-hemiplegic, 1547. 
perverse, in cerebral diplegia, 1693, 1694. 
Mucin, test for, 1309. 

Muco-membranous colic, 673. 


Mucor mucedo infecting lungs, 1237. 
Mucous patches, 211. 

in congenital syphiliB, 238. 
of larynx, 1129. 
of pharynx, 571. 
plaques, 571. 

Mucus in colitis, 679, 680. 
in gastric secretion, rdle of, 588, 592. 
in stools, diagnostic importance of, 645. 
in stools in muco-membranous colic, 673. 
In urine in coliform infections, 28. 

Mugil cephalus in relation to hetero- 
phydiasis, 332. 

Muller reaction for syphilis, 209. 

Mumps, 174-178. 
aetiology of, 174. 
complications of, 176. 
diagnosis of, 177. 
pathology of, 175. 
prognosis of, 178. 
symptoms of, 175. 
treatment of, 178. 

Murasna bite, 358. 

Murmur, Austin Flint, 972. 

Graham Steele, 969, 971, 976. 

Murmurs, cardiac, 948, 958-960. 
diastolic, 968, 971, 976. 
pre-systolic, 947, 971, 972. 
systolic, 973, 974, 976, 978, 981, 984. 
Muscarine poisoning, 419. 

Muscle, Zenker’B degeneration of, 83, 305, 
1389. 

Muscles, diseases of, 1820-1834. 

voluntary, inflammation of, 1389, 1390. 
Muscular atrophy in acute poliomyelitis, 
1625. 

in dystrophia myotonica, 1826, 1827. 
in lead palsy, 1817. 
in syringomyelia, 1762. 
neuritic type, 1782. 
of children, progressive spinal, 1785 
1786. 

peroneal, 1782-1784. 
progressive, 1771-1782. 
changes in the myopathies, 1820. 
dystrophies, diseases, 1820-1834. 

types of, 1820-1824. 
dystrophy, pseudo-hypertrophic, 1821, 
1822. 

rheumatism, 1384-1389. 

Mushroom poisoning, 418. 

as cause of hepatic necrosis, 724. 
Mussels as cause of bacterial food-poisoning, 
423. 

as source of infection in typhoid, 81. 
Mustard gas as cause of dermatitis, 1424. 
in relation to bronchitis, 1154. 
tracheitis caused by, 1138. 

Mutism, hysterical, 1912. 

treatment of, 1916. 

Myalgia, 1385, 1386. 
epidemic, 325, 326, 1386. 
in trichiniasis, 345. 1390. 
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Myasthenia gravis, 1829-1833. 

{etiology of, 1829. 
diagnosis of, 1831, 1832, 
ocular palsy in, 1623. 
pathology of, 1829, 1830. 
pharyngeal paralysis in, 1519. 
symptoms of, 1830, 1831. 
treatment of, 1832, 1833. 

Mycetoma, 202, 203. 

Mycobacterium lepra, 131, 

Mycoses, the, 197-205. 

the pulmonary, 1235-1237. 

Mycosis fungoides, 1496. 

Mydaleine, a ptomaine body, 422. 

Mydriasis, 1524. 

Myelinociasis, perivascular, 1605. 

Myelitis, acute syphilitic, transverse, 1670, 

1671. . .... 

sub-acute and chronic syphilitic, 1671, 

1672. 

diffuse, with optic neuritis, 1681. 
Myeloblasts, 821, 835. 

Myelocytes, 829, 835. 
in pseudo-leutsemica infantum, 

824. 

in diphtheria, prognostic significance of, 

104. 

in leuco-erythroblastic anmmia, 821. 
in whooping-cough, 114. 

Myeloma, hematogenous, 1405. 

multiple. 822, 1405-1408. 

Myelomalacia cordis, 1073. 

Myelomatosis, 1405. 

KS 6 *^” 1 '- 835 - 

Myiasis, 352-354. 
dermal, 352. 
intestinal, 354. 
linearis, 1615. 
treatment of, 353, 354. 

Myocardial damage, heart-block as an 
indication of, 941- _ , 

degeneration, atheroma in relation to, 

auricS fibrillation due to, gM32. 
hypertension in relation to^l029^ 
in relation to angina pectons, 101 . 
Myocarditis, 979-985. 
acute simple, 980-982. 
chronic, 983-988. 
diphtherial, 980 , 981. 
rheumatic, 318, 980. 
suppurative, 979. 
toxic, 14- 

tuberculous, 980. „ 

Myocardium, abscesses ni gS. 

s-sartf ^ 

jaasas®-* 


Myocardium, importance of condition of, 
in prognosis, 894. 
in aortic incompetence, 969. 
in relation to heart failure, 884, 892, 894. 
syphilis of, 983, 1011. 

Myoclonus, 1731, 1732. 
epilepsy, 1709. 

Unverricht’s, 1709. 

Myoidema, 1219. 

Myoklmia, 1778. 

Myoma oi skin, 1502. 

Myomalacia cordis, 1025, 1073. 

Myopathic atrophy, 1820. 
face, 1826. 

Myopathies, the, 1820. 

Myosis, diagnostic significance of, 1524. 

pontine, 1649. 

Myositis, 1389, 1390. 
dermato-, 1390. 
non-suppurative, 1389, 1390. 
ossificans progressiva, 1390. 

Buppurative, 1389. 

Myotonia, atrophica, 1826 ; and see Dystro- 
phia myotonica. 
congenita, 1828, 1829. 

Myotonic reaction of Erb, 1828, 

Myxedema, 520-523. 
mental disorders m, 1878. 

N ^hiedfita^h®morrhagic telangiectasia, 

851. 

Nffivo-carcinoma, 1604. 

Nagana, 281, 282. 

Nails, eczema of, 1436. 
favus of the, 1454. 
lesions of, due to arsenic, 1463. 
psoriasis of, 1487. _ 
ringworm of the, 1453. 

Nanukayami disease, 245. 

Nader’s aldehyde test in kala-nznr, 27 . 
Naphthalene, chlorinated, poisoning by, 4 . 
Narcolepsy, 1716. 1717. 

Nares, plugging the, 1114. lll°- 
Nasal causes of asthma, n»7, 

gS&Sgsasu 

tumour, 1578. 

Obstruction from adenoids, U2i. 
septum, erosioosofim. 
gumma of, lllBy tl1 q 

syphilitic perforation o , oQ-1122* 

Naso-Pha^djMsra^ofth , 1^ 89S , 

Nausea, 603. 

31 • 
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Necrosis of bone in leprosy, 133. 
of finger tips in Raynaud's disease, 1109. 

Negativism in schizophrenia, 1898, 1901. 

Negri bodies, 8. 

in rabies, 8, 1017. 

Negroes, immunity of, to yellow fever, 3. 
sicklc-celied anaemia in, 81G. 
tuberculosis among, 32. 

Neill-Mooser reaction in flea typhus, 295. 

Nelson bed for postural drainage, 1160, 
1176, 1200. 

Nematodes, diseases due to, 339-350. 

Neo-arsphenamine, 219. 

Neosalvarsan, 219. 

Nephrectomy in renal tuberculosis, 1354. 
in unilateral hydronephrosis, 1359. 
in unilateral pyonephrosis, 1360. 

Nephritis, acute, 1324-1329. 

in methylchloride poisoning, 416. 
ascaris, 349. 
chronic, 1330-1336. 
defective adjustment to water supply 
in, 1333. 

(primary type), 1334-1336. 

(secondary type), 1330-1334. 
parenchymatous, 1330. 
classification of, 1318. 
familial haemorrhagic, 1335. 
glomerular, in septic endocarditis, 952. 
glomerulo-tubular, 1318. 
gouty, 460. 
htematuria in, 1311. 
haemorrhagic, in glandular fever, 316. 
high blood pressure in, 1099, 1101, 1336. 
nausea in, 603. 
pericarditis in, 991. 
pruritus in, 1417. 
skin diseases in relation to, 1324. 

Nephrolithiasis, 1354. 

Nephropexy, 1366. 

Nephroptosis, 1363. 

Nephrosis, 1320-1324. 

Nephro-sclerosis, benign, 1336. 
malignant, 1336, 1337. 

Nephro-typhoid variety of typhoid fever, 85. 

Nerve, auditory, 1534. 
axillary, 1794. 

cervical sympathetic, paralysis of, 1526, 
1527. 

cochlear, 1534. 

common peroneal, 1795, 1796. 
eleventh, affections of the, 1539. 
facial, 1530-1534. 
femoral, 1794. 
fifth, 1527, 1528. 

symptoms of lesions of, 1527, 1528. 
fourth, paralysis of, symptoms of, 1522. 
glosso-pharyngeal, 1537. 
hypoglossal, affections of the, 1540. 
lateral femoral cutaneous, 1794, 1795. 
long thoracic, 1787. 
median, 1790-1792. 
musculo-cutaneous, 1793. 


Nerve, ninth, 1537. 
obturator, 1794. 

olfactory, and tract, 1518, 1519. 
optic, anatomy of, 1519. 
phrenic, 1787. 

radial, paralysis of, 1789-1790. 
recurrent laryngeal, in relation to 
paralysis, 1132, 1133, 1134. 
roots and nerve trunks, local lesions of, 
1786-1797. 
sciatic, 1795. 
seventh, 1530-1534. 
sixth, anatomy, 1522. 
spinal accessory, affections of the, 1539. 
tenth, anatomy of, 1537 ; and see Vagus, 
third, anatomy of, 1522. 

paralysis of, symptoms of, 1522. 
tibial, 1796. 
trigeminal, 1527, 1628. 
twelfth, affections of the, 1540. 

anatomy of, 1540. 
ulnar, anatomy of, 1792. 

lesions of, 1792, 1793. 
vagus, anatomy of, 1538. 

lesions of, 1538, 1539. 
vestibular, of, 1534, 1535. 

Nerve-deafness, 1534. 

Nerve lesions, local, treatment of, 1766, 
1767. 

roots and nerve trunks, lesionB of, 
1786-1797. 

Nerves, auditory and vestibular, symptoms' 
of lesions of, 1534, 1535. 
cranial, affections of the, 1518-1540. 

syphilitic paralysis of, 1590, 
octilo-motor, affections of the, 1522-1526. 
peripheral, lesions of the, 1786-1797. 
recurrent laryngeal, pressure on, by 
aortic aneurysm, 1080. 
Nerve-suture, 1796. 

Nerve-tissue, selective action of toxins on, 
3. 

Nervous dyspepsia, 606, 608. 
system, congenital syphilis of, 1672, 1673. 
diseases of the, 1518- 
syphilis of the, 1650-1673. 
mental disorders associated with, 
1864-1866. 

virus diseases of, 1608-1627. 

Neuralgia, glossopharyngeal, 1529, 1537, 
1538. 

intercostal, 1266. 
post-herpetic, 1616. 
trigeminal, 1528-1530. 

Neurasthenia, 1856. 

alimentary disorders in relation to, 1880. 

and movable kidney, 1365. 

and trench fever, 312. 

bladder, 27. 

oxaluric crises in, 1316. 

syphilitic, 1864. 

visceroptosis in relation to, 777. 

Neurine, a ptomaine body, 422. 
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Neuritis, alcoholic, 1612, 1813 
arsenical, 400, 1813. 
associated with arthritis, 1797 
brachial, 1386, 1387, 1798-1800 
causing laryngeal paralysis, 1134. 
cemco-occipital, 1798. 
diabetic, 444, 1816. 

diphtheritic, 1814; and see Paralysis, 
diphtheritic, 
dysenteric, 122. 
influenzal, 182. 
interstitial, 1797, 1798. 
multiple diphtheritic, 1814, 1815. 
of sacral plexus, 1794. 
peripheral, 1808 ; and see Polyneuritis, 
retro-bulbar, 1520, 1521. 
scarlatinal, 74. 

Neuro-fibroma oi skin, 1502. 
Neuro-fibromata in lateral recess, 1572. 

spinal, 1750. 

Neurofibromatosis, 1689. 

Neuro-flbrositis, 1797. 

Neuroma, plexiform, of skin, 1502. 
Neuromyelitis optica, 1681. 

Neuropathic oedema, 469. 

Neuropoietin, 589, 695. 

Neuroses, vasomotor, 1105-1113. 

Neurosis, colon, 673, 674. 

vegetative, 326 ; and see Pink disease. 
Neurotoxins, snake, selective action of, 356. 
Neurotropic virus of herpes zoster, 1615. 

of yellow fever, 188. 

Neutropenia, 831. 

malignant, 832. 

Neutrophilia, 828. 

Niacin, 477. 

Nicotinic acid (vitamin B-), 477, 478. 
Nicotiramide in ulcerative stomatitis, 555. 
Niemann-Pick’s disease, 867. 
Night-biindness, 472. 

Nightshade poisoning, 419. 

Night starts in cardiac failure, 008. 
sweats in pulmonaiy tuberculosis, 1214, 
1226. 

treatment of, 1234, 1235. 
terrors in adenoids, 1121. 

Nihilistic delusions, 1890. 

Nikethamide in heart disease, 902. 

Nipple, Paget’s disease of the, 1499, 1500. 
Nipples, eczema of, 1429. ! 

NissI bodies, disappearance of, in progres- 
sive muscular atrophy, 1772. 

Nitrites in anginal attacks, 1022. 

Nitritcid crises after use of arephenamme, 

222 . 

Nitrobenzene, poisoning by, 412. 

Nitrogen excretion in «rme,1283. 
retention in acute nephritis, irfus. 
saturation of tissues with, the essentiai 
in caisson disease, 335, 336. 
solubility of, in fet, 333, 335. 

Nitro-prusslde test for ketonuna, 418, 1295, 
Nils, 1467 . 
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w . , 1456. 

extra-systole, 922, 923. 
rhythm, auriculo-ventricular, 87 8. 929 

WnsJ e ? Ct !?' ca 5 0 ® ranl of > 1014. 

Nodes, juxta-artieular, 244, 245. 

circumscribed lipomatosis, 469. 
goitre with hyperthyroidism, 519. 
Nodules, fibro-siderotie, in spleen, 830. 
fibrous, 1369, 1392. 
in chappa, 3 03. 

in skin in Hodgkin’s disease, 842. 
leprotic, 122. 

subcutaneous, in taeniasis, 314, 
subcuta n e o us rheumatic, in children, 

Noma, 556. * 
in measles, 149, 153. 

Nominal deficiency, 1558. 

Nomograph, Boothby and Sandiford’s, 432. 
Normoblasts, 800. 

Normocytes, 799, 800. 

Nose, affections of, in glanders, 61. 
diseases of the, 1114-1120. 
lupus of the, 1119, 1120. 
syphilis of the, 238, 1118, 1119. 
tuberculosis of, 1119-1120. 
ulcerations of, 1118, 1119. 

Notechis scufatus, 357. 

Nothnagel’s syndrome, 1548. 

Novarsan, 219. 

Novarsenobillon, 219. 

Novasurol in heart disease, 904. 

Novostab, 219. 

Nuclear ophthalmoplegia, 1523, 1548. 
Nucleus puiposus, herniation of, 1802. 
Nummular sputum, 1152, 1213. 

Nutmeg fiver, 490, 718. 

Nyctalopia, 472. 

Nystagmus in acute poliomyelitis, 1624. 
in cerebellar apoplexy, 1633. 
in cerebellar lesions, 1550, 1603. 
in cerebral diplegia, 1694. 
in disseminated sclerosis, 1677. 
in Friedreich's ataxia, 1683. 
in hydrocephalus in children, 1594. 
in Menidre% disease, 1536. 
in subacute combined degeneration, 1769. 
in syringomyelia, 1762. 
in trench fever, 311. 

Oat-celled tumour of bronchi, 1160, 1164 
of lung, 1219. 

Obesity, 465-468. 
setiology of, 465. 
basal metabolism in, 466, 468. 
diet in, 46 7. 

endocrine aspects of, 466. 
heredity in, 465. 
in Cushing’s syndromo, 504. 
pathology of, 465, 466. 
pituitary in relation to, 466. 
pregnancy in relation to, 466. 
racial tendency to, 465. 
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Obesity, sex glands in relation to, 466. 
sex-incidence of, 465. 
symptoms of, 467. 
thyroid in relation to, 466, 468. 
treatment of, 467, 468. 

Object-blindness, 1558. 

Obsessional disorders, 1918-1922. 

and schizophrenia contrasted, 1904. 
ideas or images, 1919. 
impulses, 1919. 
rumination, 1920. 

Obstetrical paralyses, 1806-1808, 
Obstruction, intestinal, acute, 700-706. 
from embolism of mesenteric artery, 
705, 1097. 

in anal achalasia, 696. 

in ascariasis, 349. 

in cancer of the colon, 687, 688. 

in Crohn’s disease, 678. 

peritoneal adhesions in relation to, 790. 

peritonitis complicating, 785. 

Obturator nerve, 1794. 

Occipital lobe, abscess of, 1602. 

localising signs of lesions of, 1545. 
Occult blood, diagnostic significance of, 618, 
619. 

in stools, examination for, 645, 646. 
Occupational palsy, 1737. 

treatment of mental disorder, 1847, 1848. 
Ochronosis in alkaptonuria, 1313. 
in carboluria, 1314. 

Ocular changes in hypertension, 1071, 1100, 

1101 . 

disorientation, r6Io of, in sea-sickness, 
367. 

nerve palsies, causes and varieties of, 
1622-1524. 
conjugate, 1524. 
nuclear, 1623. 
supranuclear, 1524. 
symptoms in aortic aneurysm, 1080. 
in cerebral syphilis, 1658. 
in chorea, 1727. 
in Friedreich’s ataxia, 1684. 
in myasthenia gravis, 1830. 
in subacute combined degeneration, 
1769. 

in tuberculous meningitis, 1587. 
Oculogyric crises in encephalitis lethargies, 
1613. 

Oculo-motor nerves, affections of, 1522- 
1626. 

Oddi’s sphincter, achalasia of, 76. 

in relation to biliary crises, 761. 

Odor phthlslcus, 1213. 

Odour from skin in measles, 147. 
in small-pox, 161. 
from typhus patient, 307. 

(Edema, retiology of, 1321. 
angio-neurotic, 1106-1108, 1468. 
glottidis, 1107, 1125. 
hereditary, 1113. 

in heart failure, 887, 889, 908, 909. 


(Edema, malignant, 60. 
nephritic, cause of, 1321. 
neuropathic, 469. 
pseudo-, 469. 

(Esophageal obstruction, 581, 585. 
spasm, 574, 576, 677, 578, 584. 
ulcer, 582-584. 

varices in cirrhosis of liver, 733, 735. 
(Esophagitis, acute, 581. 

acid, and oesophageal ulcer, 582. 
chronic, 582. 

acid, and oesophageal ulcer, 582-584. 
(Esophagoseopy in diagnosis of ulcer, 584. 
(Esophagostomiasis, 346. 

(Esophagostomum apiostomum, 346. 

stephanostomum, 346. 

(Esophagus, aneurysmal pressure on, 1081 
cancer of the, 585-588. 
diseases of the, 573-588. 
diverticula of, 580, 581. 
normal, 573. 

spasm of the, 574, 576, 577, 678, 584. 
Stricture of the, 584, 585. 
ulcer of, 582-584. 

(Estrus ovis, 353. 

Ohara’s disease, 62 ; and see Tularaemia. 
Oidium albicans, the fungus of thrush, 557. 

infecting lung, 1218. 

Oleothorax, 1233. 

Olfactory nerve and tract, 1518, 1519. 
Ollier’s disease, 1405. 

Onchocerca csecutiens, 343. 
tumours in head, 343. 
volvulus as a human parasite, 343. 
Onchocerciasis, 343, 344. 

Onychia, vaccine treatment of, 19. 
Ophidiasis, 355. 

Ophthalmoplegia, chronic progressive exter- 
nal, 1523. 
exophthalmic, 515. 
in chicken-pox, 173. 
in encephalitis lethargica, 1611. 
in migraine, 1719. 
in tabes, 1664. 
nuclear, 1523, 1548. 

Ophthalmoscopic changes in kidney disease, 
1319, 1325, 1331, 1332, 1337. 
in optic atrophy, 1521. 
in papillcedema, 1519, 1520. 
in retrobulbar neuritis, 1520. 
in syphilitic vascular disease, 1067, 
Opisthorchis sinensis, 331. 

Opisthotonos in cerebro-spinal fever, 38, 39, 
41. 

in hydrophobia, 1686. 
in post-basic meningitis of infants, 41. 
of infants, cervical, 39 ; and see Menin- 
gitis, post-basic, of infants. 
Oppenheim’s disease, 1824 ; and see Amyo- 
. tonia congenita, 
sign in spastic paraplegia, 1742. 

Opsonic index, the, in relation to tubercle 
bacilluB, 35, 
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Optic atrophy, 1521, 1622. 
consecutive, 1622. 
diabetic, 1521. 
familial, 1521. 

from arsenical preparations, 1669. 
in accessory-sinus suppuration, lil 7 
in acromegaly, 501. 
in cerebral diplegia, 1694. 
in familial spastic paralysis, 1686 
m mumps, 177. 
in oxycephaly, 1402. 
in relapsing fever, 252. 

s nbaeute combined degeneration, 

in syphilitic arteritis, 1087. 
in tabes, 1664, 1668, 1669. 
in trichlonethylene poisoning, 417. 
primary, 1521. 
retrograde, 1521. 
syphilitic, 1521. 

chiasms, localisation of lesions of, 1551, 
1552. 

nerve, the, 1519. 

affections of the, 1519-1522. 
neuritis, 1620. 
in chicken-pox, 173. 
in malaria, 263. 
in typhoid, 88. 

thalamus, lesions of, localising signs of, 
1547. 

Oral sepsis, 550-554. 

as cause of diarrhoea, 653. 
as cause of oesophagitis, 582. 
as cause of parotitis, 559. 
in relation to arthritis, 1368, 1371. 
to chronic gastritis, 553. 
to dental caries, 552. 
to gastric ulcer, 553. 
prophylaxis of, 550. 
results of, 563. 
treatment of, 654. 
xerostomia a cause of, 559. 

Orbicularis palpebrarum, the “ultimum 
morions ” of facial muscles, 1532. 
Orbit, arterio-venous aneurysm of, 1087, 
1088. 

Orchitis, filarial, 341, 342. 
in congenital syphilis, 238. 
in mnmps, 176, 178. 
in paratyphoid fever, 98. 
in small-pox, 163. 
in typhoid, 88. 
in typhus fever, 308. 
in undulant fever, 139. 
syphilitic, 214. 

Oriental sore, 279-281. 

Oroya fever, 14 1, 142. 

Orpiment, 398, 

Orthopnea in cardiac failure, 885. 
Osler-Vaquez disease, 825; and see Poly- 
cythemia, 

Osteitis deformans, 1392-1395. 
fibrosa cystica, generalised, 527. 
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Osteitis fibrosa diffusa, 527 
focal, 1396. 

in tertiary syphilis, 213. 
radiation, 379. 

Osteo-arthritis, 1374-1378. 
aetiology of, 1374, 1375. 
diagnosis of, 1376, 1377. 
pathology of, 1375. 
prognosis of, 1377. 
symptoms of, 1375, 1376. 
treatment of, 1377, 1378. 
Osteo-arthropathy, hypertrophic pulmonary. 
1391, 1392. 

following empyema, 1277. 
in bronchiectasis, 1174. 

Osteochondritis syphilitica, 238. 

Osteoclastoma, 1396. 

Osteoclastomatous tumours in hyperpara- 
thyroidism, 527. 

Osteocopic pains, 211, 213. 
in goundou, 243. 

Osteogenesis imperfecta, 1400, 1401. 

Osteogenefic myeloma, 1396. 

Osteomalacia, 1397-1400. 
in idiopathic steatorrhcea, 1400. 

Osteo-myelitis, pyaemia in, 14. 

Osteophytes in osteo-arthritis, 1375. 
in relation to rheumatoid arthritis, 1368. 
in spondylitis, 1364. 

Osteoporosis circumscripta, 1394. 
congenita, 1400. 
in hyperparathyroidism, 528. 
in idiopathic steatorrhcea, 667. 
in Stiffs disease, 1382. 
in syringomyelia, 1763. 

Osteopsathyrosis, 1400. 

Osteosclerotic anaemia, 821. 

Ostium primum, persistence of, 1002. 
secundum, persistence of, 1002. 

Otitis media in congenital syphilis, 238. 
in diphtheria, 106. 
in influenza, 181. 
in kala-azar, 276. 
in measles, 149. 
in mumps, 177. 
in pneumonia, 1251. 
in relation to meningitis, 1585. 
in scarlet fever, 68, 71, 72, 77, 79. 
in small-pox, 163. 
septic thrombosis in, 1094. 
suppurative. In glandular fever, 315. 

in typhoid, 88. 
vaccine treatment of, 19. 

Oforrhoea in scarlet fever, 72, 79. 

Ouabalne, 899. 

Ovalocytosis, 817. 

Ovaritis in mumps, 176. 

Oxalate of lime calculi, 1355, 13oo 
crystals in urine, 1315. 

Oxaluria, causes of, 1315. 

crises of, 1356. 

Oxophenarsine, 219, 220, 226. 

Oxycephaly, 140 1 , 1402, 1925 
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Oxygen deficiency, effeots of, 365, 366. 
in bronchitis, 1153, 1154. 
in carbon monoxide poisoning, 409. 
in cardiac failure, 906, 907. 
in treatment of pneumonia, 1255. 
poisoning from compression, 361. 
saturation of arterial and venous blood, 
364, 365. 

under pressure, toxicity of, 361. 
Oxyhaemoglobin in plasma in blackwater 
fever, 270. 

Oxytocin, 600. 

Oxyuris vermicularis, 349. 

Oysters as cause of bacterial food poisoning, 
423. 

in relation to typhoid infection, 81, 04. 
Ozsena, 1140, 1141. 
syphilitic, 213, 1118. 

P.A. factor in relation to pernicious and 
megalocytic anosmias, 802, 807. 

“ Pace-maker ” of the heart, 878. 
Pachydermia laryngis, 1127. 
Pachymeningitis, 1582, 1583. 
syphilitic, 1589. 

Paget’s disease, 1392; and see Osteitis 
deformans. 

of the nipple, 1499, 1500. 

Pahvant valley fever, 62. 

Pains, lightning, 1661, 1662, 1667, 1738, 
1741, 1742. 

ostcocopic, in syphilis, 211, 213. 
prsecordial, in acute pericarditis, 992. 
in aortic disease, 967. 
in cardiac strain, 916. 

Palate, arched, in adenoids, 1121. 
soft, diphtheritic paralysis of, 1814. 
syphilitic perforation of, 214. 
ulceration of, in gangosa, 244. 
in yaws, 242. 

Palmar fascia, fibrosis of, 1386. 

Palpitation, 911, 912. 
in acute endocarditis, 947. 
in cardiac failure, 885, 909. 
in Graves’s disease, 614. 
in thyrotoxicosis, 1031. 

Palsy, Bell's, 1531-1633. 
craft, 1737. 

Erb’s, 1788. 
lead, 1810, 1817. 
occupation, 1737. 

shaking, 1721 ; and set Paralysis agitans, 
Paludism, 254. 

Pamaquin, (plasmoquine), 267. 

Panarteritis, 1651. 

Pancarditis, 945. 

Pancoast tumour of lung, 1240, 1241. 
Pancreas, acute necrosis of, 765-767. 
carcinoma of, 772-774. 
diseases of the, 764-774. 
fibrosis of, in infants, 770. 
hydatid of, 771. 
in mumps, 17G. 


Pancreas, in relation to carbohydrate meta- 
bolism, 765. 

to glycosuria, 439, 440, 765. 
to jaundice, 764. 
secretions of, 764. 
subacute necrosis of, 767, 768. 
syphilis of the, 770. 

Pancreatic calculi, 768, 770, 771. 
colic, 769. 
cysts, 771, 772. 

digestion, deficient, stools in, 764. 
ducts, anatomy of, 764. 
ferments in intestines, fasces, and urine, 
765. 
juice, 764. 

Pancreatitis, aeute hsemorrhagic, 765. 
chronic, 768, 769. 

chronic, in relation to gall-stones, 760, 
768, 769. 

jaundice in, 715, 768, 769. 
in mumps, 176. 

Panmyelopathy, 811. 

Panniculitis, 1384, 1385. 

Panophthalmitis in small-pox, 163. 
Pantothenic acid, 477, 478. 

Papataci fever, 192, 193. 

Papillitis in cerebro-spinal fever, 45. 
Papillcedema, 1519, 1520. 
in accessory sinus suppuration, 1117.' 
in anaemia, 1576. 
in cerebral abscess, 1601, 1602. 
in cerebral syphilis, 1067, 1658. 
in cerebro-spinal fever, 41, 43, 47. 
in chloroma, 840. 
in encephalitis lethargies, 1612. 
in hypertensive encephalopathy, 1639, 
1640. 

in intracranial tumour, 1575, 1576, 1578. 
in measles, 150. 
in meningitis, 1576. 
in mumps, 177. 
in oxycephaly, 1402. 
in relation to vision, 1520. 
in renal disease, 1576. 
in suppurative encephalitis, 1601. 
in toxaemio kidney, 1319. 
in tuberculous meningitis, 15 87. 
ophthalmoscopic appearances in, 1519, 
1520. 

optic atrophy following, 1522. 
results of, 1522. 

Papule, 1412. 

Paracentesis in ascites, 795. 
in cancer of peritoneum, 792. 
in chronic nephritis, 1334. 
in tuberculous peritonitis, 791. 
pericardii, 994. 

thoracis, indications for, 1273. 
methods of, 1273, 1274. 
pulmonary oedema in, 1180, 1274. 
Parassthesia, 1416. 
in Landzy’s paralysis, 1818, 1819. 
in subacute combined degeneration, 1768. 
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Pericolic suppuration, B. coli, in, 26. n 
Pericolitis, 26, 679. 

Perihepatitis, 787. 
in cancer, 747. 
in cirrhosis of liver, 732. 
syphilitic, 742. 

Perinephric suppuration, epidemic, 1351. 
Perinephritis and perinephric abscess, 1351, 
1352. 

Peri-neuritis, 1384, 1387. 

Periodontitis, chronic, 551. 

Periostitis, in congenital syphilis, 239, 
in paratyphoid fever, 98. 
in secondary syphilis, 211. 
in tertiary syphilis, 213. 
in typhoid, 88, 96. 

Peripheral nerves, disorders of, 1786-1834. 

neuritis, 1808 ; and see Polyneuritis, 
Periphlebitis, 1090. 

Perisplenitis, 732, 787, 861. .... 

Peristalsis, gastric, in pylonc obstruction, 
596, 636. 
in colon, 641. 
in small intestines, 641. 
reversed, 697. 
visible, 597, 637, 704. 

Peritoneal adhesions, 788, 790. 

in relation to obstruction, 790. 
Peritoneoscopy, 794, 795. 

Peritoneum, cancer ol, 791, 7$a. 

diseases of the, 780 - 795 . 

Peritonitis, 780-791. 

diagnosis of, 785. 

generalised, 782,7Kb 
prognosis of, "85, 7co. 
spreading, 783 

symptoms of, 782-785. 
treatment of, 786, to /■ 
adhesions due to, 790. 
chronic, 787, 788. 

obliterative, 788. 

fibrous tuberculous, loo. 

SSgfS-.'i-W oWruc- 

tion, 70S. 

&s£iveis* mm 

pneumococcal, 783, 

staphylococcal, 781. 

streptococcal, 784, 

tuberculous, 78 g 

adhesive or fibrous, 

mtiology of, 7g9 

ascitic form of, 780, 
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Peritonitis, tuberculous, diagnosis of, 790. 
in cirrhosis of liver, 734, 
loculated, 788, 789. 
obliterative, 788, 790. 
path of infection in, 788. 
symptoms of, 789, 790. 
treatment of, 791. 

Peritonsillar abscess, 73, 564. 

Peribche, 805. 

“ Perles,” Laennee’s, 1157, 1169. 

Pernicious anaemia, 806 ; and sec Amentia, 
pernicious. 

Peroneal muscular atrophy, 1782-1784. 

following measles, 150. 

Perseveration, 1566. 

Personality, as showing tendency to mental 
disorder, 1838. 

dissociation of, in hysteria, 1913, 1914. 
hysterical, 1909, 1910. 
in schizophrenia, 1901, 1902. 
psychopathic, 1922-1924 
Pertussis, 112 ; and see Whooping-cough. 
Pes caVUS in cerebral diplegia, 1693. 
in familial spastic paralysis, 1686. 
in Iriedreich’B ataxia, 1683. 
in peroneal muscular atrophy’, riiSJ. 
in syringomyelia, 1762. 

Pestis, 135 ; and see Plague, 
minor, 137. 

Petechial, in beat-Btroke, 67 A. 
in plague, 136. _ 

in septic endocarditis, 6oi. 
in spirochetosis icterohemorrhagica, 248. 
in typhus, 307. 

in whooping-cough, HA. 

in yellow fever, 190. 

Petechial rash in measles, 14/. 
in scarlet fever, 68, 71. 
in typhus, 307. 
of small-pox, 158, 161, 166. 

Petit mal, 1706. 
phenomenon, 5. 

a *«»• 

PhagoeytSptaSf on to totanus, 54. 

in the spleen, sot. 

Phakoma, 1691. 

^s®* 589 ' 65 * 

paralysis, 1538, ibi*. 

acute septic, 568. 
atrophic, 570. 

chrome, 569, s ™- 

granular,570. 

lateral, o70. 
sicca, 570. 
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Phnryngo-laryngltis, septic, 1125. 
Pharyngo-oesophageal sphincter, achalasia 
of, 574, 576. 

Pharynx, diseases of, 567-573. 
diverticula of, 580, 581. 
lupus and tuberculosis of, 573. 
syphilis of, 571, 572. 

Phenazone, skin eruption due to, 1463. 
Phenobarbitone, addiction to, 1876. 
Phenol-phthalein, skin eruption due to, 
1463. 

Phenylenediamine poisoning, 413. 
Phenyl-hydrazine in polycythcemia, 826. 

toxic effects of, 826. 

Phenylketonuria, 1928. 

Philip’s classification of tubercular stages, 
1224. 

Phlebitis, 1090-1092. 
classification of, 1090. 
gouty, 461, 1090, 1091. 
in relation to embolism, 1092. 
in relation to thrombosis, 1090, 1091. 
infection in relation to, 1090, 1091. 
non-suppurative, 1090, 1091. 
plastic, 1090, 1091. 
post-operative, 1091. 
puerperal, 1091. 
suppurative, 1091. 
traumatic, 1090. 
typhoid, 1091. 

PhlebogTam, 881, 882. 
auricular -wave in, disappearance of, in 
auricular fibrillation, 930. 
Phlebotomus fever, 192, 193. 
noguchi, 141. 
papatasii, 192. 

as possible vector of oriental sore, 279. 
sargenti, 279. 
verrucarum, 141. 

Phlegmasia alba dolens, 1091. 

Phlyctenular conjunctivitis with adenoids, 

1121 . 

ulceration in measles, 149. 

Phobias, 1919, 1920. 

Phonation, laryngeal disorders of, 1132— 
1137. 

Phosphatase, plasma, increased in hyper- 
parathyroidism. 528. 
measurement of, 713. 

Phosphates, in urine, 1305. 

Phosphatic calculi, 1355. 

Phosphaturia, 1305. 

Phosphorus content of blood in tetany, 530- 
metabolism in hyperparathyroidism, 528. 
plasma, increased in hypoparathyroidism, 
531. 

poisoning as cause of hepatic necrosis, 
725. 

fatty heart in, 985. 

Photophobia in ccrebro-spinal fever, 40. 
in measles, 14C, 152. 
in tuberculous meningitis, 50. 
in yellow fever, 190. 


Phrenic nerve, anatomy and physiology of, 
1787. 

evulsion of, 1177, 1200, 1233. 
Phthiriasis, 1458. 

Phthirius, species infesting man, 1457, 
1458. 

Phthisis, 1207 ; and see Pulmonary tuber- 
culosis. 

ab hsemoptoe, 1212. 
coal-miner’s, 1205. 
gold-miner’s, 1205, 1207. 
quartz-miner’s, 1205. 
syphilitic, 1238. 

Physical therapy in mental disorders, 
1850-1852. 

in osteo-arthritis, 1377. 
in rheumatoid arthritis, 1369. 
in spondylitis, 1381. 

Phytin, 472. 

Pian, 240 ; and see Yaws. 

Bois, 278. 

Cayenne, 278. 

Pick-Niemann’s disease, 867. 

Pick’s dementia, 1861, 1862. 
disease, 861, 995. 
syndrome, 995. 

Piedra, 1515. 

Pigment calculi, 757. 

Pigmentary nsevi, 1504. 

Pigmentation in Cushing’s syndrome, 504. 
in hemochromatosis, 736, 737. 
in yaws, 242. 

of skin after use of silver preparations, 
1463. 

anomalies of, 1505, 1506. 
in Addison’s disease, 534, 535. 
in arsenical eruptions, 1462, 1463. 

poisoning, 400. 
in Gaucher’s disease, 866. 
in Hodgkin’s disease, 874. 
in kala-azar, 275. 
in leprosy, 132. 
in pellagra, 495. 
in scratch eruption, 1433. 
in splenic ansemia, 864. 
in Still’s disease, 1382. 
in syphilis, 209. 

Pin worm, 349. 
pink disease, 326-328. 

Pinta, 1514. 

Pirquet’s test for tuberculosis, 35, 1233. 
Pistol shot sound in aortic incompetence 
968. 

Pitressin, 500. 

in diabetes insipidus, 511. 

Pituitary cachexia, 507. 
extracts, effects of, 500, 501. 
gland, 500. 
anterior lobe, 500. 
basophil adenoma of, 603-505. 
diseases of, 500-512. 
hormones of, 500, 501. 
in relation to obesity, 466. 
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Pituitary gland, in relation to polyuria and 
polydipsia, 510. 
to sugar metabolism, 442. 
localisation of lesions of, 1551. 
mental disorders in diseases of, 1878, 
1879. 

. posterior lobe of, 500. 
tumours of, 1551, 1572, 1573. 
differential diagnosis of, 1579. 

Pituitous catarrh, 1157. 

Pituitrin in relation to sugar metabolism, 
442. 

inhibitory action of, on diuresis, 510, 
1308. 

Pityriasiform dermatitis, 1438. 

Pityriasis rosea, 1488, 1489. 
rubra, 1474. 

pilaris, 1487, 1488. 
simplex, 1427. 
versicolor in tropics, 1514. 

Plague, 135-138. 
abortive, 137. 
aetiology of, 135. 
ambulatory type of, 137. 
anginal, 137. 
bacillus of, 135. 
bubonic, 136-138. 

cellulo-cutaneous type ol, i 3/. 

cerebral, 137. 
complications of, 137. 
diagnosis of, 137. 
incubation period oi, 14b. 
intestinal type of, 137. 
mortality in, 137. 

SSSS&tw. 

septicaemie, 136. 
serum treatmentof, 13 . 
symptoms of, 135, 
tonsillar, 137. 
treatment of, 137, 138. 
types of, 136. 
varioloid, 137. 
vesicular, 137. _ , tia - to sebisto- 

, piauorbis boissyi m « 

miasis, 333. 1423 

' Plant poisons, effect of, on "S’ 

Plants, P™“°“’ 7 r 3 
Plasma bilfrnbm, 713- 
phosphatase, 713. 
proteins, 713 -. 

Plasmacytoma^^ 255j 237 

Plasmodium 

malaria, 255, 
ovaie, 255, 257. 
vivax, 2 , 55 ’. Galana, 267. 

Plasmoquine m mala 
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Plasmoquine, toxic symptoms after, 267. 
Pleocholia in malaria, 258. 

Pleura, actinomycosis of, 199, 1290. 

B. coli infection of, 28. 
carcinoma of, 1290, 1291. 
diseases of the, 1264-1279. 
dropsy of the, 1279 ; and tu Hydro- 
thorax. 

endothelioma of, 1290, 1291, 1300. 
hydatid disease of, 1289. 
hydrops of the, 1279 ; and ttt Hydro- 
thorax. 

in pulmonary tuberculosis, 1211. 
injury of, 1292. 

malignant tumours of, 1290-1292. 
sarcoma of, 1290, 1291. 
simple tumours of, 1290. 

Pleural effusion in primary atypical 
" pneumonia, 1263. 
effusions, anomalous, 1274, 
characters of, 1269, 1272, 1275. 
chylous and other milky, oil, l-oJ> 
1284. 

hemorrhagic, 1280-1 2S3 ; and m 
Hemorrhagic pleural effusions, 
in. malignant disease, 1281, 1-91- 

Pleurisy, 1264-1279. 

acute" dry, 1264-1267^ 
acute fibrinous, 1264-1-6/- 
as a tubercular manifestation, 131— 
chronic dry, 1268- 
classification of, 12o£. vnre 

diaphragmaticacute dry, 1-6', 1- ■ 
eosinophil, 1272. 
haemorrhagic, 1280, 1281. 
in lobar pneumonia, 12o0 
in relation to tubcnmloas, 1211, 

1214, 1221, 1265. 

interlobar dry, 1268. 
plastic, 1264-126/. 

{SStfBwrai .-«*-»»»• 

sSEffigaf** 0 - 

pffiSr°of,12C9. 1270. 
prognosisof* 1 -"^ 127l . 

sas&Sjr 

jsgssHs*-* 

”3® t, SSri£ 

S-aSSa^***; 

ggS&JW- 1- " ’ 

575, 80s. 
pneumaturia, 131 
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Pneumo-bacillus of Friedlander in acute 
tracheitis, 1138. 
in broncho-pneumonia, 1258. 
Pneumococcal arthritis, 1372. 
meningitis, 49, 1251, 1583, 1584. 
peritonitis, 783, 784. 

Pneumococcicidal drugs, 1254, 1255. 
Pneumococcus, the, 1246. 
in acute tracheitiB, 1138. 
in broncho-pneumonia, 1256. 
in relation to lobar pneumonia, 1246. 
in septic endocarditis, 950. 
meningitis, 49. 
pathogenicity of the, 1246. 
septicaemia, 13. 
types of the, 1246. 
Pneumo-hsemopericardium, 998. 

-hydropericardium, 998. 

Pneumokoniosis, 1204-1207. 
aetiology of, 1204, 1205. 
complications and sequelae of, 1206, 1207, 
diagnosis of,- 1207. 

-mediastinal glands in, 1298. 
pathology of, 1205, 1206. 
symptoms of, 1206. 
tracheal involvement in, 1138. 
treatment of, 1207. 

Pneumoliths, 1209, 1213. 

as cause of bronchial obstruction, 1163. 
Pneumolysis, extra-pleural, for pulmonary 
tuberculosis, 1234. 
for abscess of lung, 1200. 

Pneumonia, apical, 1249. 
ascaris, 349. 
atypical, 1262, 1263. 
carriers, 1246. 

catarrhal, 1256 ; and see Broncho- 
pneumonia, 
central, 1250. 

chronic interstitial, 1202, 1251 ; and see 
Pulmonary fibrosis, 
contusional, 1250. 
creeping, 1249, 1250. 
croupous, 1245 ; and see Pneumonia, 
lobar. 

haemorrhagic vesicular, in psittacosis, 
186. 

hypostatic, 1179. 
in children, 1250. 
in the aged, 1250. 
in the insane, 1250. 
lobar, 1245-1256. 

{etiology of, 1245, 1246. 
complications of, 1250, 1251, 1253. 
diagnosis of, 1251, 1252. 
pathology of, 1246, 1247. 
prognosis of, 1252, 1253. 
symptoms of, 1247-1250. 
treatment of, 1253-1246. 
lobular, 1245, 1246 ; and see Broncho- 
pneumonia, 
massive, 1250. 
migratory, 1249, 1250. 


Pneumonia, post-operative, 1250. 
primary atypical, 1262, 1263. 
relation of pneumococcus to, 1246. 
secondary, 1250. 
traumatic, 1250. 
wandering, 1249, 1250. 
white, of Virchow, 1238. 

Pneumonias, the, 1245-1263. 

Pneumonitis, 1263, 1264. 
in children, 1264. 
virus, 1263. 

Pneumonotnycoses, 1235-1237. 

Pneumo-pericardium, 998, 999. 

Pneumoperitoneum in pulmonary tulj 
culosis, 1233. 

Pneumo-pyopericardium, 998- 

Pneumothorax, 1284-1288./'' 
aetiology of, 1284, 1285. ’ 
artificial, dangers of, 1232, 123L 
effect of, on lung, 1187, 1285. 
for abscess of lung, 1200. 
for bronchiectasis, 1177. 
for dry pleurisy, 1267. 
for pulmonary tuberculosis, 1231-1233 
technique of, 1232, 1233. 
benign, 1284. -<j i 

collapse in, 1187, 1285. £.{-.;?• 

complications and sequelae of, ;. 
course and prognosis of, 1287, 1288. 
diagnosis of, 1287. 
extra-pleural, 1234. 
from organisms in effusion, 1284. 
pathology of, 1285. 
relief of intrapleural pressure in ’'288. 
simple, 1284. 

treatment of, 1288. t‘~ 

Pneumo-typhoid variety of typhoid fever, 
85. 

Poikilocytes, 799. 

Poikilocytosis, 799. »o.j< 

Poisons acting on the liver, 725. 
causing aplasia of bone-marrow! 2. 

thrombocytopenia, 844, 845. i . I 
in relation to anaemia, 801, 845 y 
to epilepsy, 1700. 
irritant, as cause of gastritis, 6f' 
which damage endothelium, S*" ... 

Polioencephalitis, acute, 49. 

Poliomyelitis, acute interior, 1619-1627. 
abortive form of, 1620. 
aetiology of, 1620. 
blood cell count in, 1621. 
brain-stem form of, 1624. 
carriers of, 1620. 
causes of death in, 1625. 
course of, 1624, 1625. *f 
diagnosis of, 1624. 
nerve-cell destruction in, 1621. 
neuritic form of, 1623. 
paralytic stage of, 1622. 
path of infection in, 1620. 
pathology of, 1621. 
pre-paralytic stage of, 1622. 



’oliomyelitis, acute interior, prognosis 
1625. 


in. 


Peri- 


see Arthritis, 


spinal form of, 1622-1624. 
spreading paralysis due to, 1818 
treatment of, 1625-1627. 
virus of, 1621. 

{ 'Hen extracts in hay fever, 1116. 

' adenitis in sleeping siclmess, 282. 

- 'arteritis nodosa, 1069 ; and see 
■ arteritis nodosa. 

'thrifts, 1367; and 
■heumatoid. 
ehroraasia, 800. 
cyth&mia, 824-827. 

Jenomegalic, 826. 

; -13,825,826. 

i • iipsia in em-ebro-spinal fever, 40. 

' ’iabetes ii_ipidus, 511. 
raph, the clinical, 881-883. 
/morphonuclear cells, 828. 

.ymyositis hasmorrhagica, 1390. 

- lynewitis, 1808 - 1816 . 
acute febrile, 1815, 1816. 

{etiology of, 1808, 1809. 
after arsphcnamine remedies, 2 22. 
and Landry’s paralysis, 1815. 
diagnosis of, 1810, 1811. 

• -•'nd - a, 489. 

;rom imin ^ deficiency, 475, 476. 
gallinarum, 475. 
in beriberi, 490. 

Koraakoffsyndromeassociated with, 1858. 
pathology of, 1809, 1810. 
progressive hypertrophic, 1816. 
symi,’- ns of, 1810. 
trea nt of, 1811, 1812. 

Polyposis of colon, 686. 

Polyserositis, 787. 

Polyuria, 1308. 

causes of, 611, 1308. 

' hystt - al, 511. 

Pons and medulla, localisation of lesions of, 
548, 1649. 

Porade s, 195; and see Lymphopathia 
.venereum. 

Pork as source of infection in tape-worm, 
35, 336. 

Poroce, i’'s armillatus, 351. 

Porphyria, acute idiopathic, 1312. •- 
congenital, 1312. 

Porphyrinuria, 1312. . . 

Portal circulation in relation to cirrhosis, 
731. 

infections, 721. 
pyaemia, 14, 87, 749, 750. 
thrombosis, 749. 
vein, diseases of the, 749, 7o 0. 

Port-wine stains, 1503. 

Post-basic meningitis of infants, 43 ; and 
see under Meningitis. 

-epileptic automatism, 1707. _ 

-mortem examinations, organisms found 
at, 15, 16. 
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Post-mortem wart, of tuberculous origh,. 

oZ f 1478. “ 

-vaccinal encephalo-myelitis, 170 . 

Posture in relation to hypotension, 1103 
visceroptosis, 775, 776, 777, 77S. ‘ 
in treatment of acute poliomyelitis, 1627. 
m treatment of osteo-arthritis, 1378. 
Potassium chlorate in poliomyelitis, 1626. 
iodide to accelerate elimination of lead. 
397. 

risks of, 397. 

Potato poisoning, 419. 

Potters’ asthma, 1205. 

Pott’s disease in relation to compression of 
spinal cord, 1752. 

“Powder holes,” 404. 

Precipitin serum reaction in forensic 
medicine, 7. 

test for hydatids, 339, 745. 
for trichiniasis, 345. 

Precipitinogen, 7. 

Precipitins, 6. 

Precocity, sexual, 548, 549. 

Precordial oppression a symptom of cardiac 
failure, 885. 

pain in acute endocarditis, 947. 

Prefontal lobes, lesions of, localising signs 
of, 1543. 

Pregnancy, acute necrosis of liver in, 724. 
and chorea, 1725. 
and diabetes, 445. 
in relation to anjcmins, 822, 
to arthritis, 1369. 
to hypochromic anaemia, 776. 
to disseminated sclerosis, 1680. 
to epilepsy, 1699. 
to exophthalmic goitre, 518. 
to obesity, 463. 
to osteomalacia, 1397. 
to visceroptosis, 778. 
jaundice in, 717, 724. 
lencocytosis in, 828. 
mental disorders of, 1879. 
nausea of, 603. 

pernicious anamia of, 807, 822. 
scarlet fever in, 72. 
small-pox and, 157, 166. 
syphilis and, 233, 237, 239, 24 0. 
toxEemic kidney in, 1318, 1319. 
treatment of syphilis in, 233, 234, 240. 
typhoid and, 86. 
vomiting of, 600, 608, GOD. 

Prematurity, anaunia of, 803. 

Prepuce, chickcn-pox on, 173. 
diphtheria of, 103. 
herpes of, 1483. 
primary syphilitic sore of, -OS. 

Prequine in malaria, 267. 

Presbyophrenia, 1861. 

Preseniie and senile dementia, 1839-ISG-.. 
Pressure, atmospheric, effects of, upon 
living animals, 359, 360. 

Price-Jones curve, 798, 799. 
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Prickly heat, 1429, 1510, 1611. 

Primula obconica as cause of skin irrita- 
tion, 1422, 1423. 

Proctitis, from constipation, 649. 
in amoebic dysentery, 287. 
local treatment of, 683. 

Proctoscopic examination, 647. 

Prodromal rashes, 76. 

Producer gas, dangers of, 407. 

Progeria, 506. 

Prognathism in acromegaly, 502. 

Progressive bulbar paralysis, 1775, 1776. 
lenticular degeneration, 1688. 
muscular atrophy, 1771-1782. 
aetiology of, 1772. 
diagnosis of, 1779, 1780. 
pathology o£ 1772, 1773. 
poliomyelitis followed by, 1625. 
prognosis of, 1781. 
symptoms of, 1773-1779. 
treatment of, 1781, 1782. 
spinal muscular atrophy of children, 
1785, 1786. 

Projectile vomiting, 637. 

Prolan A, action of, 600. 

B, action of, 500. 

Proptosis as symptom of intracranial 
pressure, 1578, 1579. 
in infantile scurvy, 484. 
in oxycephaly, 1402. 
in sinus thrombosis, 1649. 

Prostate, as focus of infection in fibrositis, 
1384. 

lesions of, in schistosomiasis, 334. 
Prostatic disease, nausea in, 603. 

Prostatitis in coliform infection of urinary 
. tract, 27. 
in typhoid, 88. 

Prostigmine in myasthenia gravis, 1832. 
Protamine insulin, 452, 453. 
with zinc, 452, 453. 

Protein and fat in various foods in relation 
to diabetic diet, 451. 
content of cerebro-spinal fluid, 1568, 
1569. 

“ shock ” in arthritis, 1371. 
therapy, non-specific, 1433, 1472. 
-containing drugs, skin eruptions due 
to, 1464. 

Proteins, digestion of, 588. 
foreign, hypersensitivity to, 7. 
plasma, measurement of, 713. 
sensitiveness to, in relation to asthma, 
1167, 1168, 1171. 

Proteinuria, 1309, 1310; and see Albu- 
minuria. 

Proteose in urine, 1310, 1311. 

Prothrombin, 841, 842, 

Protozoan infections, 254-292. 

Pruning spider, 354. 

Prurigo festivals, 1425, 

Bcsnier’s, 1428. 
ferox, 1470. 


Prurigo flexural, 1428. 
mitis, 1470. 
of Hebra, 1470. 

Pruritus, 1416-1419. 
aetiology and pathology of, 1416, 1417. 
Ani, 1418. 

due to threadworms, 324. 

diagnosis of, 1417. 

flexural eczema in relation to, 1428. 

generalised, 1416, 1417. 

in diabetes, 443. 

in Hodgkin’s disease, 874. 

in jaundice, 716. 

in serum sickness, 7. 

localised, 1418, 1419, 

scrotal, 1418. 

senile, 1417. 

symptoms of, 1417. 

treatment of, 1417, 1472. 

vulvar, 1418. 

Psammoma, 1749. 

Pseudo-actinomycosis, 202 ; and see Myce-j 
toma. : 

-angina, 1017. j 

Argyll Robertson pupil, 1525, 1526, 1666./ 
-arthritis, 1383, 1384. i 

-bulbar palsy, 1638, 1639. ' 

-bulls in iodide eruptions, 1463. 

-chylous effusions, 1283. 

-chyluria, 1315. t 

-cirrhosis of liver, mediastino-pericardiac, 
995. 

-constipation, hysterical, 650. 

-crisis in lobar pnuemonia, 1248. 

in typhus, 306. 

-cyesis, 606. 

-dementia in hysteria, 1914. 

-diarrhoea, 656, 701. 

in chronic appendicitis, 712. 

-diphtheria bacilli, 101. 

-flatulence, 605. 

-haemophilia hepatica, 849. 
-hermaphroditism, 542-544. 
ovarian, 543. 
testicular, 543. 

-hypertrophic muscular dystrophy, 1821. t 
-ichthyosis, 317. 

-lipoma, 469. 

-oedema, 469. 

-pancreatic cysts, 772. 

-paralysis in syphilitic epiphysitis, 238. 
-paresis, alcoholic, 383. 

-Parkinsonism, 1638. 

-pelade, 1509. 

-reminiscence in senility, 1860. 

-sclerosis, 1688. 

-tabes, alcoholic, 383. 

-tubercles, in schistosomiasis, 333. 
-typhoid of Deli, 296. 

-uraemia, 1343. 

Pseudologia phantastica, 1909. 

Psilosls, 669 ; and see Sprue. 

Psittacosis, 186, 187. 
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Pulmonary tuberculosis, physical signs of 
early, 1216, 

pleurisy in, 1211, 1212, 1214, 1221, 
1265, 1266, 1271. 

pneumokoniosis in relation to, 1205, 
1206. 

predisposing causes, 1207, 1208. 
prognosis of, 1225-1227. 
racial susceptibility to, 1207, 1208. 
radiography in, 1220, 1221, 1227. 
risk of infection in, 1209. 
sanatorium treatment of, 1227, 1228. 
segmentation test in, 1223, 1227. 
sex-incidence of, 1207. 
signs of consolidation in, 1217. 
signs of excavation in, 1218. 
signs of fibrosis in, 1218, 1219. 
sputum in, 1213, 1226. 
symptoms of, 1211-1221. 
trauma in relation to, 1208. 
treatment of, 1227-1235. 
tuberculin tests for, 1223, 1224. 
vaccine treatment of, 1230, 1231. 
valve, congenital defects of, 969. 

Pulse, anacrotic, in aortic stenosis, 963. 
bisferiens, in aortic stenosis, 965. 
collapsing, 967. 

Corrigan’s, 967. 
intermittent, 918, 923 
irregular, 918, 919. 
mitral, 929. 

venous, ventricular form of, 931. 

forms of, 881, 883. 
water-hammer, 967. 

Pulse-period in cardiac cycle, 880. 
-pressure, high, in aortic incompetence, 
967. 

in hyperthyroidism, 1031. 

Pubes, unequal, in aortic aneurysm, 1081. 
in cervical ribs, 1801. 
in mediastinal tumour, 1301. 

Pulsus altemans, 880, 885, 888, 889, 943, 
944. 

blgeminus, 918, 922. 

a danger signal in use of digitalis, 901. 
bisferiens in aortic stenosis, 965. 
irregularis perpetuus, 929. 
paradoxus, 993, 996. 
trigeminus, 919, 922. 

Pupil, abnormalities of, 1524. 

Argyll Robertson, 1524; and see Argyll 
Robertson pupil, 
the myotonic, 1625, 1526. 

Pupib, in alcoholic coma, 381. 
in aortic aneurysm, 1080. 
in apoplexy, 1631. 
in cerebral thrombosis, 1631. 
in cerebro-spinal fever, 40, 45. 
in chronic alcoholism, 383. 
in encephalitis lcthargica, 1011. 
in general paralysis of the insane, 1653, 
1654. 

in heat hyperpyrexia, 374, 


Pupils, in mediastinal tumour, 1301. 
in pin-hole, in typhus, 307. 
in syringomyelia, 1763. 
in tabes, 1664. 

Purgatives as a cause of diarrhoea, 653. 
habitual use of, as cause of colitis, 679. 
in chronic nephritis, 1333, 1334. 
the use and abuse of, 650, 651. 

Purified protein test for tuberculosis, 1223. 
Purin bodies, 1304. 

in relation to gout, 459. - 
content of various foods, 464. 

Purkinje fibres, 878. 

Purpura, 842, 843, 845, 847, 1467. 
acute nephritis in relation to, 1324. 
anaphylactoid, 847. 
arthritica, 848. 

blood platelets in relation to, 842, 843. 

cachectic, 844. 

classification of, 842. 

fulminans, 843. 

haemoptysis in, 1189. 

hemorrhagica, hereditary, 849. 

Henoch’s, 847-849. 

idiopathic, 845 ; and see Thrombocyto- 
penia, essential, 
infective, 843. 
maligna, 846. 
of old age, 843. 

relation of, to other diseases, 843, 844. 
rheumatica, 1384. 
simplex, 848. 

thrombocytopenic, 842, 843, 845. 
toxic, 847. 

Purpuras, nervous, 843. 
the, 1467. 

Purpuric drug eruptions, 1462. 
eruptions in children, 320. 
in sprue, 671. 
rheumatic, 318. 

states, Rumpel-Leede phenomenon in, 68. 
Pustule, 1413. 

Pyaemia, 14, 15. 
and phlebitis, 1091, 1092. 
arterial, 15. 

in relation to septic endocarditis, 15 
951. 

from abscess of lung, 1199. 

from local infection, 2. 

from streptococcus infection, 15. 

intracranial abscess in, 1599. 

portal, 14, 87, 751. 

relation of, to septicaemia, 13. 

scarlatinal, 71. 

staphylococcal, vaccine treatment of, 
19, 20. 

symptoms of, 14, 15. 
systemic venous, 14. 
treatment of, 19, 20. 
types of, 14. 

Pyaemic arthritis, 1372, 1373. 

Pyelitis, 1346-1351. 
aetiology of, 1346, 1347. 
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Pyelitis, chronic, treatment of, 1351. 
diagnosis of, 1349. 
pathology of, 1347. 
prognosis of, 1349. 
symptoms of, 1347, 1348. 
treatment of, 1349-1351. 

Pyelo-cysfitis in coliform infection, 26. 
Pyelo-nephritis in coliform infection, 26 
Pyknic habitus in relation to affective 
psychoses, 1881. 

Pyknolepsy, 1709. 

Pylephlebitis, non-suppurative, 749. 
portal, 109 1. 

suppurative, 749, 750, 1091. 

Pyloric obstruction, 635-637. 

ulcers as cause of, 619, 620, 635. 
stenosis, hypertrophic, 637, 638. 

Pylorus, congenital hypertrophy of the, 
637, 638. 

Pym’s fever, 192. 

Pyonephrosis, 1359, 1360. 
Pyo-pneumothorax, 1276, 1284, 1285. 
Pyorrhoea alveolaris, 551. 

as factor in chronic gastritis, 553. 

in peptic ulcer, 553. 
as source of toxins, 553. 
streptococci in, 16, 19. 
vaccine treatment of, 19. 
vitamin A deficiency in relation to, 
472. 

Pyothorax, 1279. 

Pyrene poisoning, 416. 

Pyridoxin, 477. 

Pyruvic acid in brain, excess of, effects of, 
476. 

test for, 476. 

Pyuria, 26, 1315. 
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Quioidine, toxic symptoms from use of, 

Qifinlne as cause of optic atrophy, 1521 
m malaria, 265, 266. 
in relation to blackwater fever. 269. 
salts of, 265-267. 

Quinostab, 229. 

Quinsy, 564. 

Babies, 1616 ; and see Hydrophobia 
Radiculitis, 1770, 1771. 

Radio-active substances, injuries from, 378. 
379. 


“Q "fever, 302. 

QBS deflection in electrocardiogram, 1036, 
1037. 

Quadriceps paralysis, 1794. 

Quartz-miner's phthisis, 1205. 
Queckenstedt’s phenomenon, 1567, 1568. 

test, 1568. 

Quinacrine, 266. 

Quincke’s disease, 1106; and see Angio- 
neurotic oedema. 

QuinMine, 904-906. 
after thyroidectomy, 905. 
contra-indications to use of, 905. 
disadvantages of, 905. 
dosage of, 906. 
effects of, 90 4. 

in auricular fibrillation, 904, 905. 

flutter, 936. 
indications for, 933. 
in extra-systole, 924. 
in paroxysmal tachycardia, 906, 928. 
in thyrotoxic cardiac conditions, 1033. 
in ventricular fibrillation, 936. _ . 

risk of embolism and thrombosis in, 
905. 


Radiography, mass, in diagnosis of pul- 
monaiy tuberculosis, 1226. 
of the chest, 1220, 1221, 1227. 
of the intestines, 642-645 
of the stomach, 596, 597. 

Radium dermatitis, 379, 1426. 
injuries, protection from, 370. 

symptoms of, 378, 379. 
salts in industry, 378. 

RSIes, leathery, 1174. 

Rammstedt's operation for congenita 
hypertrophy of the pylorus, 638. 
Rashes’ drug, 76, 1462-1464. 

Raspberry tongue in scarlet fever, 69. 
Rat-bite disease, 253. 

fever, 253, 254. 

Rat flea, 135. 

Rats as disseminators of rat-bite fever, 253. 
as medium of infection of spirochretosiB 
ictero-haemorrhague, 246. 
in relation to flea typhus, 294. 
to leptospirosis, 245, 246. 
to plague, 135, 137. 
to trichiniasis, 345. 
measures of destroying, 137, 138. 
Raw-beef tongue in diabetes, 443. 
Ray-fungus disease, 198 ; and see Actino- 
mycosis. 

Raynaud's disease, 1108-1111. 

paroxysmal hmmoghh'mmm in, 31 12. 
phenomenon, 1108, 1109, 1110. 
syndrome in polycythsemia, 826. 

Reaction, mixed electrical, in progressive 
muscular atrophy', 1778. 
of degeneration in acute poliomyelitis, 
1623. 

Recession, systolic, in hypertrophy of right 
ventricle, 990. 

Recklinghausen’s disease, 1689. 

Rectal crises in tabes, 1664. 
treatment of, 1668. 

examination, value of, in acute appendi- 
citis, 708, 709. _ 

haemorrhage from polypi of colon, 68t, 
682. 

Rectum, the, 640, 641, 643. 
dyschezia in relation to the, 643, 648, 61 J. 
lesions of, in lympbopatbia venereum, 
195, 196. 

in schistosomiasis, 333. 334. 
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Red corpuscles, fragility of, in acholuric 
jaundice, 814, 815. 
large count of, in new-born, 688. 

“ Red line,” 1105. 

Redecker’s frith lnfilirat, 1209. 

Reflex epilepsy, 1709. 
grasping, 1543. 
mass, 1756. 

radial, inversion of, 1744. 

Regurgitation of food, 580, 586, 601. 
Rehabilitation of cardiac cases, 898. 
Relapsing fever, 249-253. 

Asiatic, 250, 251. 

Central African, 250, 251. 

Central and South American, 250. 
lice-bome, 260, 251, 252. 
mortality in, 252. 

N. African, 250, 261. 

Palestinian and Syrian, 250. 

Panama, 250. 

path of infection in, 250. 

pathology of, 250. 

Persian and N.W. Indian, 250, 252. 
prognosis of, 252. 

Spanish, 250, 252. 
symptoms of, 250-252. 
tick- borne, 250, 251, 252. 
ticks in relation to, 250, 251, 252. 
treatment of, 252, 253. 
varieties of, 250. 

fevers, lice-bome, symptoms of, 250, 251. 
tick-borne, symptoms of, 251, 252. 

“ Release symptoms,” 1541. 

Renal asthma, 1169. 
calculi, 1311, 1354-1357. 
colic, 1356, 1307. 
in pyelitis, 1347. 
treatment of, 1357. 

disease, hypertension in relation to, 1099, 

1100. 

in relation to cerebral thrombosis and 
haemorrhage, 1628. 
papillcedema in, 1576. 
relationship of cardio-vascular hyper- 
trophy to, 1070. 
dwarfism, 1336. 
dysbiotrophy, 1334. 
fibrosis, 1070. 

function, estimation of, 1305-1308. 
glycosuria, 456. 
oedema, 1321, 1322. 
symptoms in diabetes, 444. 
uraemia, 1340-1345. 
vein, thrombosis of, 1317. 

Repression, 1843. 

Reproduction, vitamin E in relation to, 474. 
Respiration, adenoids in relation to, 1121. 
in intracranial tumour, 1577, 1581. 
in relation to sinus arrhythmia, 919. 
irregular, in cerebro-spinal fever, 40. 
Respiratory centre, function of, in regu- 
lating reaction of blood, 433. 
effects of high altitudes, 365. 


Respiratory exchange in relation to heat 
production, 431. 
quotient, determination of, 431. 
stimulants, 409. 
system, diseases of, 1114-1302. 
Reticulocyte count, normal, 800. 
crisis, 803, 805, 811, 852. 
as guide in treatment of ansemia, 852. 
Reticulocytes, 800. 

in blood in pernicious anaemia, 809. 
Reticulo-endothelial cells, 865. 

lipoid in, in Niemann-Pick’s disease, 
867. 

system, diseases of the, 865-869. 
rfile of, in relation to immunity 
reactions, 857. 
spleen as part of, 857. 

-enaotheliosis of spleen, 869. 
-endothelium in lymph glands, 870. 
Retina, phakoma of, 1691. 

Retinal artery, embolism of, 1097. 
thrombosis of, 1094. 
changes in amaurotic family idiocy 
1687. 

in diabetes mellitus, 444. 
hemorrhages, in leukaemia, 836, 839. 
in malaria, 263. 
in nephritis, 1325, 1331. 
in septic endocarditis, 952. 
in small-pox, 163. 

pulsation in aortic incompetence, 968. 
vein, central, thrombosis of, 1095. 
veins in congenital heart disease, 1005. 
Retinitis, albuminuric, 1331. 
diabetic, 444. 
in chronic nephritis, 1331. 
in uraemia, 1341. 

Retrobulbar-neuritis, 1520, 1521. 
Retro-colic abscess, 288. 

Retrocollic spasm, 1732. 

-pharyngeal abscess, 107, 568, 579. 
in glandular fever, 315. 

Retrosternal soreness in tracheitis, 1139. 
Revaccination, 169, 171, 

Rh factor, 800, 818. 

Rhabditis pellio, 340. 

Rhagades in congenital syphilis, 238. 
Rhesus factor, 800, 818. 

Rheumatic endocarditis, 318, 320, 322, 946. 
fever, 316-324. 

{etiology and pathology of, 316, 317. 
complications of, 318, 319. 
diagnosis of, 320, 321. 
in children, 320. 
prognosis of, 319, 320. 
symptoms of, 317, 318. 
treatment of, 321-324. 
infection of heart in childhood, 3 20, 945. 
nodules, 320. 

Rheumatism and chorea, 1724, 1725, 1728. 
cardiac diseaso in relation to, 320, 946. 
gonorrhoeal, 24, 1371, 1372. 
malignant, 950. 
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“ Salmon patch,” 238. 

Salmonella group of bacilli, 80, 96, 420, 424, 
425, 426, 428. 

infections, different virulence of rough 
and smooth strains of, 6. 

Salt, common, in treatment of Addison’s 
disease, 537. 

required to make up for loss in sweat, 
373, 374, 375. 

Sait-free diet in ascites, 795. 

in hypertension, 1602. 

Salvarsan, 218; and see Arsenobenzene, 
Arsphenamine. 

Salyrgan in heart disease, 904. 

Sand-flies in relation to kala-azar, 274. 
to oriental sore, 279. 
to Oroya fever, 141. 
to phlebotomus fever, 192, 193. 
Sand-fly fever, 192. 

Sanociysin treatment of pulmonary tuber- 
culosis, 36, 1230. 

Sante manoeuvre, 1187. 

Sao Paulo fever, 302, 304. 

Sarcoidosis, 1492-1496. 
in relation to uveo-parotid syndrome, 
661. 

Sarcoids, cutaneous, 1492. 
hypodermic, 1480. 

Sarcoma, multiple idiopathic, of Kaposi, 
1502, 1603. 
myeloid, 1396. 
of liver, 746. 
of mediastinum, 1300. 
of skin, 1503. 
of spleen, 865. 

Sarcoptes scabiei, 1459, 

Saturnism, 389. 

Sausage poisoning, 429, 430. 

Scabbard trachea, 1147. 

Scabies, 1469-1461. 
aetiology of, 1459, 1460. 
diagnosis of, 215, 217, 1460. 
treatment of, 1460, 1461. 

Scalp, eczema of the, 1427. 
favus of, 1454. 
ringworm of the, 1448-1450. 
seborrhffiic dermatitis of, 1443. 

Scapula, winged, 1539, 1774, 1787. 

Scar, hypertrophic, 1500. 

Scarlatina, 64 ; and see Scarlet fever, 
miliaris, 68. 
sine eruptione, 72. 

ScarlatlnUorm rashes in other diseases, 76, 
77. 

Scarlet fever, 64-80. 

acute nephritis in, 1324. 
aetiology of, 64. 
and diphtheria, 65, 75, 99. 
and tuberculosis, 77. 
antitoxic serum for, 19, 66, 78. 

in erysipelas, 22. 
complications of, 72. 
diagnosis of, 76. 


Scarlet fever, Dick test for susceptibility, 
66, 69, 75, 77. 
incubation period of, 67. 
in relation to chicken-pox, 171. 
in relation to measles, 146. 
pathology of, 65. 
prognosis of, 77. 
prophylaxis of, 66, 77, 78. 

Schultz Charlton blanching test in, 66, 
75. 

septic or anginous, 70, 77. 
serum treatment of, 19, 78. 
simple, 70. 
surgical, 71. 
symptoms of, 67. 
treatment of, 77. 
toxic or malignant, 71, 77. 
Schaumann’s disease, 1492; and see 
Sarcoidosis. 

Scheele’s green, 398, 401. 

Schick’s test for susceptibility to diph 
theria, 109. 

Schiider’s disease, 1606-1608. 

mental disorders in, 1868. 

Schistosoma bovis, 332. 
haematobium, 332, 333, 334. 
japonicum, 332, 333, 334. 
mansoni, 332, 333, 334. 
matthei, 332. 

Schistosomiasis, 332-335. 

Schistosomidae, life cycle of, 332. 
Schizogony of malarial parasite, 255, 256. 
Schizoid personality, 1894. 

Schizont of malarial parasite, 256. 
Schizophrenia, 1893-1907. 
aetiology of, 1893-1895. 
diagnosis of, 1902-1904. 
pathology of, 1895-1902. 
prognosis of, 1904, 1905. 
treatment of, 1905-1907. 
varieties of, 1902. 

Schizotrypanosomiasis, 285. 

Schonlein’s disease, 848, 1384. 

Schtiffner’s dots in malarial parasite, 257, 
258. 

Schiiller-Christian’s disease, 867. 

Schultz Charlton blanching test in scarlet 
fever, 66, 75. 

Schumm’s test in febrile malaria, 258. 
Sciatic neuritis, 1805. 

pain, referred, 1806. 

Sciatica, 1802-1806. 
as symptom of osteo-arthritis, 1375. 
associated with subarachnoid haemorr- 
hage, 1645. 

Sclavo’s anti-anthrax serum, 60. 

Sclerema neonatorum, 1491, 1492. 
Sclerodactylia, 1491. 

Scleroderma, 1490. 1491. 

Raynaud’s disease in relation to, 1110. 
Scleroma of trachea, 1144. 

Sclerosis, amyotrophic lateral, 1776. 
diffuse hyperplastic, 1070, 1071. 
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Sclerosis, disseminated, 1674-1680 
aetiology of, 1674, 1675. 
course and prognosis of, 1679 
diagnosis o$ 1678, 1679. 
in childhood, 1607. 
mental disorders in, 1868. 
pathology of, 1674, 1675. 
retrobulbar neuritis in, 1521. 
treatment of, 1679, 1680. 
insular, 1674. 

lobar atrophic, 1691 ; and see Cerebral 
diplegia, 
multiple, 1674. 
tuberose, 1690, 1691. 

Scolopendra gigantea, 354. 

Scorbutus, 480 ; and see Scurvy. 

Scorpion stings, treatment of, 355. 
Scorpions, diseases due to, 355. 

Scorpcona scropha, 358. 

Scotoma, central, 1521, 1645, 1677. 

Scratch eruption, 1433, 1434. 

in pediculosis restimentorum, 1458. 
in scabies, 1460. 

Screw worm, the, 352, 353. 

Scrofulodermia, 1478. 

Scrotum, affections of, in syphilis, 216. 
erythematous dermatitis of, 1429. 
filarial lesions of, 341, 342. 
gangrene of, in Rocky Mountain tick 
typhus, 303. 
pruritus of, 1418. 
sebaceous cysts of, 1501. 

Scuriy head, 1443, 1448. 

Scurvy, 480-483. 
aetiology of, 481. 

Alpine, 493. 
complications of, 482. 
diagnosis of, 482. 
infantile, 484-486. 
pathology of, 481. 
prognosis of, 483. 
sub-scurvy state, 483. 
symptoms of, 481. 
treatment of, 483. 

Scurvy-rickets, 489. 

Sea-sickness and allied conditions, 367, 
368. 

treatment of, 368, 600. 

Sebaceous cysts, 1501. 

Seborrhraa, 1415, 1416. 
and acne, 1416. 
baldness in, 1443 , 1608. 
in schizophrenia, 1902. 


Seborrtoaltdermatitis, 1442-1444- 
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rheumatoid arthritis, 1368. 
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thrombocytopenia. 845. 

purpura, 812 . 

Seliwanow’s test, 445. 

Seminal emission in epileptic fit, 1703 . 
vesicles affected in schistosomiasis, 333 . 
m amoebic dysentejy, 288. 

semon’s law of laryngeal paralysis, 1133, 

Senile atrophy of skin, 1506, 
and presenile dementia, 1869-1862. 
dementia, 1859-1862. 
paraplegia, 1759. 

Sensation, cutaneous, disorders of, 1416- 
1419. 

Sensory defects and mental deficiency, 1925. 
disturbances in acroparsesthesia, HU. 
in acute poliomyelitis, 1623. 
alcoholic neuritis, 1812. 
in beriberi, 490, 491. 
in haematomyeiia, 1766. 
in hysteria, 1911, 1912. 
in Landry’s paralysis, 1818. 
in median nerve lesions, 1791. 
in radial nerve lesions, 1790. 
in subacute combined degeneration, 
1768. 


in syringomyelia, 1761, 1762. 
in tabes, 1661, 1662. 
in ulnar nerve lesions, 1793. 
loss, dissociated, 1761. 
tract disturbances, 1742, 1743. 

Sepsis, focal, 12, 13. 

oral, 550 ; and see Oral sepsis. 
Septicaemia, 13, 14. 
as result of bacterial activity, 2. 
drug treatment of, 17, 18. 
from B. coli, 28. 
from local infection, 2. 
from streptococcus infection, 16. 

by insect bites, 352. 
from typhoid bacillus, 80. 
gonococcal, 24. 
immune therapy of, 18. 
in bacterial food poisoning, 427. 
in cerebro-spinal fever, 42. 
in erysipelas, 21, 22. 
in peritonitis, 784, 785. 
in scarlet fever, 68, 70. 
in small-pos, 163. 
local infections leading to, 13. 
microbes chiefly concerned in, 13. 
pneumococcus, 13. 
post-operative, 13. 

septicsmia. 

relation to, of pysmia, 14. 
specific therapy of, 18. 
symptoms in, 13, 14. 
treatment of, 17-20. 
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Skin diseases, due to mites, 296, 297, 3*51. 
general description of, 1412, 1413. 
tropical, 1510-1517. 
eruptions due to bacteria and fungi, 
1474-1482. 
to drugs, 1462-1464. 
to errors of metabolism, 1483, 1484. 
to filtrable viruses, 1482, 1483. 
to sulphonamide preparations, 1463, 
1464. 

eruptions, fixed, 1463. 

toxic, 1461. 
fibroma of, 1502. 
functions of the, 1411, 1412. 
inflammations of the, 1421-1497. 

Irritants, groups of, 1421. 

leukaemia and Jympka denoma of, 14yo. 

lipoma of, 1502. 

local tuberculous ulcers of, 1478 

malignant tumours of, 1500, 1502, 1503. 

myoma of, 1502. 

nsovi of, 1503-1505. 

physiology and pathology of the, 1411. 

pigmentation anomalies of, loOo, lo06. 

protective function of the, 1411. 

nvogenic infections of, 143a-1441. 

sarcoidosis of, 1492-1496. 

sarcoma of, 1503. 

sebaceous' cysts of, 1501 • 

secretions of the, 1411, 141- 

senile atrophy of the, ,150 . 

sporotrichosis of, 1482. 

squamous epitbekoma of, 1500. 

test for tuberculosis, 35. 

1106. ‘ 

ttjasaassu-w. 

* 1693 

anterior fossa, 

general hyperostosis of, 1395, tw- 
in acromegaly, 50- 
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in rickets, 487. . 
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Sleep in anxiety states, 188i. 
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Sleeved jacket ” ansestiiesa, 1701. 
Small-pox, 156-163. 

Smegma bacillus, differentiation of, from 
tubercle bacillus, 34. 

Smell, loss of sense of, 1519. 

Smith’s sign in enlarged mediastinal glands, 
1299. 

Smoking a cause of chronic pharyngitis, 
569, 576. 

a cause of ptyalism, 558. 
cardiac symptoms of, 911, 923, 925. 

nveoCCi'tTO crnfArnsnaRTM in. 04 K. 
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in nears » - ■ 

in morphinism, 18/4. 

in pneumonia, 124», 


IX, 111 xumiuuii 

i relation to atheroma, 1074. 
to gastric and duodenal ulcer, 618. 
to gastric irritation, 590. 
to intermittent claudication, 1075. 
to laryngitis, 1127. 
to palpitation, 911. . 

to pulmonary tuberculosis, 1 — 3. 
to thrombo-angiiti3 obliterans. 10 

Snake poisoning, 355-358. 

Venom for hremopbilia, 8oi. 

for hffimorrhagic diseases, 844. 
venoms, 355, 356. 

Snakes, diseases due to, 3 aa-.J 08 . 

Snuffles, 238, 1118. 

Soap diarrhea, 653, 6oi, 6o9. 

Soaps as a cause of eczema, 141. , 

Sodium aisenite, use3 of, 398. 

bicarbonate, effects of overdone of 1339 
biurate deposits m gout, 4o8, 4bl), 4 
463. .. ««i 4 

diphenyl hydantolnate m epdepsy^ 1 

lofteSg, Cerebral, md, 1630. 

SokoshR^ 3 } nd Bat ' bitC feVer ' 

-«!alauine poisoning, 413^ 

poisoning, 421, 
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422. 

Soldier’s heart, 912. 
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Spasticity, development of, after hemi- 
plegia, 1633. 

in encephalitis lethargia, 1612. 

Spatulate hand in cretins, 524. 

Specific gravity fixation test of renal 
efficiency, 1307. 

Spectroscope for estimating carbon mon- 
oxide in blood, 408. 

Spectroscopic examination of stools for 
blood, 646. 

of urine for blood, 1311. 

Speech, anatomical considerations, 1555, 
1556. 


articulate, muscular mechanism of, 1562, 
1563. 

defects, 1553-1564. 

disorders in general paralysis of the 
insane, 1653. 
in hysteria, 1912. 
confusional defects of, 1657. 
function of, 1553, 1655. 
patterns, 1556, 1557. 
perseveration of, 1557. 
physiological mechanism of, 1656, 1657. 
region of the brain, 1555, 1556. 
scanning or staccato in cerebellar lesions, 
1550. 


Spes phthisica, the, 1216, 1877. 

Sphenoidal fissure, syndrome of, 1523. 

ridge, syndromes of, 1652. 

Spherocytosis, 814 ; and see Jaundice, 
acholuric. 

Sphincter control, loss of, in epilepsy. 


of bladder, spasm of, 696. 
troubles in acute poliomyelitis, 1623. 
in disseminated sclerosis, 1677. 
in encephalitis lethargica, 1612, 1613. 
in syringomyelia, 1762. 
in tabes, 1663, 1668. 

Sphygmie perio* C' .' ' - ; 

SDhverr''": < ^C fii cardiac cycle, 880. 

- ^-nugFam, 881. 

Spiders, diseases due to, 364. 

Spiegler’s tumours, 1500. 

Spina bifida, 1759, 1760. 

Spinal anesthesia for megacolon, 700. 
arthritis, 1378 ; and see Spondylitis, 
caries, in relation to compression of cord, 
1752, 1753. 

tuberculous, 1222, 1752. 
cord, compression of, 1749-1755. 
extrathecal, 1762-1755. 


intrathecal, 1749-1751. 
slow, 1752. 

traumatic, 1755-1757. 
hoemorrhages into, 1768, 1765, 1766. 
localisation of lesions, bylipiodol, 1746. 
by roflexes, 1743, 1744. 
motor localisation of, 1743. 
segmental diagnosis of, 1743-1745. 
sensory localisation of, 1745. 
local losions of the, 1740-1747 
neurofibroranta of, 1750. 


T- 


Spinal cord, subacute combined degenera- 
tion of, 1766-1771. 
surface anatomy of the, 1746. 
vascular lesions of, local, 1758, 1769. 
disease, anaemic, 1766. 
myosis, 1524. 

symptoms in encephalitis lethargica, 
1612. 

syphilis, 1672. 

Spine, arthritis of, 1378 ; and see Spondy- 
litis. 

fracture and dislocation of, in relation 
to compression, 1765, 1756. 
tuberculous disease of, 1752. 

Spirillum fever, 249 ; and see Relapsing 
fever, 
minus, 253. 

Spirocheeta bronchialis, 1149, 1167. 

pallida, 206, 214. 

Spirochsetal infections, 206-254. 
jaundice, 246. 

Spirochaetes likely to be confused with Sp. 
pallida, 216. 

Spirochaetosis, 249 ; and see Relapsing 
fever. 

ictero-haemorrhagica, 246-249. 
Splanchnic stasis in relation to blood- 
pressure, 1104. 

Splashing in stomach, 696. 

Spleen, abnormalities of, 858. 
abscess of, 859. 
ague-cake, 259. 
amcebiasis of, 287. 
amyloid infiltration of, 1076. 
chronic enlargement of, 861, 862; and 
see Splenomegaly, 
venous congestion of, 860. 
circulation in . 858. 

*' ‘congenital lobulation of, 858. 
cysts of, 861. 
diffuse waxy, 1075. 
diseases of the, 856, 865. 
dislocated, 858. 
dropped 777 

enlargement of the, 861, 862. 
floating, 858, 859. 
functions of, 856-858. 
hard-bake, 873. 
in anthrax, 60. 

in septic endocarditis, 952. 
in typhoid, 82, 86. 
infarction of, 859. 
lardaceous, 1075. 
movable, 858. 

palpable, in septicaemia, 14. 

resistance of, to tumour growth, 858. 

reticulo-endotheliosis of, 869. 

rupture of, 859, 860. 

sago, 1075. 

sarcoma of, 865. 

septic, 880. 

tissues of, 856. 

tuberculosis of, 864, 865. 



ileen, tumours of, 865. 
(wandering, 858. 
(waxy, 1075. 


jfeens, accessory, 858. 
jlenlc anaemia, 862-864. 

fever of animals, 58 ; and see Anthrax 
tumour, acute, 860. 
denomegalic polycythemia, 825 
denomegaiy, 861. 
bilharzial, 334. 

chronic malarial, in relation to tropical 
macrocytic ansmia, 497, 
conditions of occurrence of, 862. 
eosinophilic with, 829, 830. 
hypercholesterolemia in diabetes 868 
ihromho-phlebific, 862 . 

vascular changes in, 862. 
ondylitls, 1378-1380. 
ankylosing type of, 1378-1380. 
atrophic typo of, 1378. 
degenerative, 1381. 
hypertrophic, 1381. 
osteo-arthritie type of, 1381. 
rheumatoid arthritic type of, 1369, 1378. 
types of, 1378. 
ankylopoietica, 1378-1380. 
osteo-arthritic type of, 1381. 
ondylose rhizom&ique, 1378. 
orogony of malarial parasite, 256. 
orotrichosis, 201, 1237. 
of skin, 1482. 

orozoites of malaria parasite, 255, 256. 
otted fever of Eastern type, 302-304. 
rue, 669-673. 
non-tropical, 666. 
utum, currant jelly, 1240. 
nummular, 1152, 1213. 
prune-juice, 1246, 1248, 1300. 
rusty, 1153, 1215, 1248. 
tubercle bacilli in, 34, 1213, 1226. 

ICCato speech in cerebellar lesions, 1550. 
immering or stuttering, 1557, 1562-1564. 
hysterical, 1881. 
inford-Binet test, 1926. 
iphylococcal infection in diabetes, 2. 
infections, prognosis in, 19. 

vaccine treatment of, 19, 20. 
iphylococci as cause of abscess, 2. 
as cause of pyaemia, 2, 14. 
effect of, on rabbits, by skin and veins, 2. 
in blood, 2. 

In relation to septictemia, 13. 
tphylococcus aureus, 13, 14, 15, 20. 
a cause of furuncle, 1439. 
in impetigo, 1436. 
in pemphigus, 1436. 
in relation to influenza, 179. 
in septic endocarditis, 15. 
ipldermldis albus, 781, 1442. 
nfections, prognosis in, 19. 

vaccine treatment of, 19, zu. 
tyogenes in perinephric abscess, iaoi. 
albus in pemphigus, 1473. 
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St ™ b > of, imperfect, 674. 

granules, m urine, 1305. 
status anginosus, 1019, 1026 
asthmaticus, 1169 , 1171 
dysraphicus, 1760 . 
epilepticus, 1710. 
lymphaticus, 877. 
thymus in relation to, 877. 

Steapsin (hpase), 765. 

Steatorrhea, idiopathic, 686 - 669 . 

osteomalacia in, 1400 
Steeple head, 1401. 

Stegomyia fasciata, 188. 

Stellate navi, 1504. 

Stenosis, bronchial. See under Bronchi. 

hypertrophic pyloric, 637. 

Stenson’s duct, in parotitis, 559, 560. 
stone in, 559. 

“ Steppage ” in alcoholic neuritis, 1812. 
Stercobilin, 717, 764. 

Stercolith, blocking appendix, 706. 
Sterilisation in relation to mental deficiency. 

Sterility as result of gonococcal infection, 24. 
of X-rays, 377. 

Stemo-mastoid paralysis, 1539. 

Sternum, recession of, in adherent peri- 
cardium, 996. 

tenderness over, in chronic myeloid 
ieukffimia, 835. 
in septic endocarditis, 953. 

Stigmata of degeneration, 1926. 
Stigmatisation, 843. 

Still’s disease, 1381-1383. 

Sting-rays, 358. 

Stings, bites and, 1456, 1457. 

Stitch in the side, 1265. 

Stokes-Adams syndrome, 949; and see 
under Adams-Stokes. 

Stomach, abscess of the, 613. 
antiseptic barrier of, 588. 
atony of the, 599. 
carcinoma of the, 630-634. 

pernicious anaemia in relation to, 810. 
chemical functions of the, 597, 598. 
desiccated, in treatment of anaemias, 811, 
853, 854. 

dilatation, acute, of the, 638. 
diseases of the, 588-640. 
examination of the, 596-599. 
functional disorders of the, 599-611. 
functions of the, 588, 589. 
hour-glass, 634, 635. 
hvpotonus of, 596, 599. 
motor functions of the, 596, 597. 
organic diseases of the, 61 1-640. 
palpation of the, 596. 
percussion of the, 566, 596. 
peristalsis in, 596. 
positions of the normal, 77o. 
protective r61e of, for small intestine. 588. 
rate of evacnation of, 597. 
secretion in relation to bone marrow, 589. 
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tomach, size, shape and position of, 596. 
spasm of the, 634. 

spasmodic stricture of, hour-glass, 634, 
635. 

splashing, 596. 
syphilis of the, 629, 630. 
tone of, 596. 
tuberculosis of the, 629. 

X-ray examination of the, 596, 597. 
Stomatitis, 554-557. 
after arsphenamine remedies, 223. 
angular, 478, 805, 
aphthous, 555. 
catarrhal, 554, 555. 
due to bismuth therapy, 230. 
epidemic, 185 ; and sec Foot-and-mouth 
disease, 
follicular, 556. 
gangrenous, 556, 557. 

in benzene poisoning, 411. 
mercurial, 228, 403, 404. 
recurrent ulcerative, in adults, 555. 
ulcerative, 555. 
ulcero-membranous, 556. 
vesicular, 555. 

Stools, blood in, 645, 646 ; and see Occult 
blood. 

examination of, 645-647. 

Strabismus, diagnostic indications of, 1522. 
in cerebral diplegia, 1694. 
in disseminated sclerosis, 1677. 
in encephalitis lethargica, 1611. 
in hydrocephalus in children, 1594. 
in third-nerve paralysis, 1522. 
in tuberculous meningitis, 1587. 

Strain, cardiac, 915, 916. 

Streptococcal infections from septic teeth, 
19, 553, 554. 
serum treatment of, 19. 
peritonitis, 784, 785. 
septicaemia from insect bites, 352. 
Streptococci, classification of, 16. 
Streptococcus erysipelatosus. Sec S. pyo- 
genes, 
faecalis, 16. 

haemolytic, immune therapy of, 19. 
haemolyticus. See S. pyogenes. 

as causal organism of scarlet fever, 65, 

66 . 

infection, 16, 17, 19. 
meningitis, 49. 

pyogenes, 13, 15, 16, 19, 20, 22. 
infections due to, 16. 
serum in erysipelas, 22. 
vaccine, 19 

vel haemolyticus as cause of septi- 
caemia, 13. 
salivarius, 16. 
scarlatinae, 75. 

septicaemia after mosquito bites, 352. 
serum in erysipelas, 22. 
throat as a cause of septicaemia, 13. 
vaccine, sensitised, 19. 


Streptococcus viridans, 16, 19. 

infections due to, 16. 

Streptothrix actinomyees, 198. 

Striae atrophleae, 1506. 

Stridor, congenital laryngeal, 1128. 
Strongyloides stercoralis, 339. 
Strongyloidiasis, 339, 340. 

Strophanthin in cardiac disease, 899, 901. 
Strychnine in cardiac disease, 902, 910. 

poisoning, spasms in, 56. 

Stupor, catatonic, 1903, 1907. 
Sturges-Weber syndrome, 1643. 

Stuttering, 1562-1564. 

Subacromial bursitis, 1386. 

Sub-acute combined degeneration, 1766 
1771. 

Subarachnoid haemorrhage, 1643-1645. 
Sub-diaphragmatic abscess, 622, 708. 
Subdural haemorrhage (haematoma), 1646, 
1647. 

Sublimation, 1843. 

Submaxillary mumps, 175. 

Sub-scurvy state, the, 483. 

Subsultus tendinum, 84, 190, 1703. 
Succinyl-sulphathiazole, see Sulphasuxidine. 
Suceus entericus, 640. 

Succussion splash, 596. 

in pneumohydrothorax, 1287. 
Sudamina in rheumatic fever, 318. 

Sugar in blood, glands controlling, 439, 442. 
in urine, tests for, 445. 
loaf head, 1401. 

metabolism, mechanism of, 437, 438. 
normal amount of, in blood, 437. 
reactions of bacilli of food poisoning, 426, 
426. 

tolerance in acromegaly, 502. 
in acute infections, 455. 
in myx oedema, 622. 
in sprue, 670. 

Suicide, risk of, in affective disorders, 1892. 
in anxiety states, 1890. 
in hysteria, 1914. 
in mental depression, 1886. 
Sulkowitch’s urinary test, 532. 
Sulphadiazine, in bacillary dysentery, 125. 
in lobar pneumonia, 1254. 
in plague, 138. 

Sulphaemoglobinaemia, 826, 827. 
Sulphaguanidine, in amoebic dysentery, 290. 
in cholera, 129. 

Sulphanilamide, in B. coli infections, 29. 
in oerebro-spinal fever, 51. 
in glandular fever, 316. 
in oral sepsis, 554. 
in pyelitis, 1350. 
in smallpox, 167. 
in tonsillitis, 563. 

powder, in creeping eruption, 1515. 
Sulphapyridine (M. & B. 693), 17. 
in actinomycosis, 200. 
in acute suppurative bronchitis, 1153. 
in anthrax, 60. 
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Sulphapyridlnc, in broncho-pneumonia, 

1200. 

In dermatitis herpetiformis, 1471. 
in gonococcus infection, 24. 
in lobar pneumonia, 1254. 
in lymphogranuloma inguinale, 197. 
in meningococcal arthritis, 1374. 
in peritonitis, 787. 
in pneumococcal arthritis, 1372. 
meningitis, 1584. 

Sulpharsphenamino, 219. 

Sulphasuxidine, in amcebic dysentery, 290. 
in bacillary dysentery, 125. 
in cholera, 129. 

Sulphates in urine, 1305. 

Sulphathlazole in actinomycosis, 200. 
in chest wounds, 1283. 
in Incmothorax, 1283. 
in meningococcal arthritis, 1374. 
in plague, 138. 

in pneumococcal arthritis, 1584. 
in smallpox, 167. 
cream, in impetigo, 1436, 1439. 

Sulphonal causing enterogenous cyanosis, 
r 827. 

poisoning,' hiematoporphyrinuria in, 

1312. . • r 17 is 

Sulphonamldes, cautions in use ot, 17, i», 
800, 801. 

dosage of, 17. . 

effect of, on colour of unne, 1314. 

in actinomycosis, 200. 

in acute suppurative arthritis, 1474. 
in agranulocytosis, 843. 
in B. coli infections, 29. 
in bacillary dysentery, 124. 

in broncho-pneumonia, UW- 
in ccrobro-spinal fever, 51, oi. 
in cholecystitis, 753. 
in cholera, 129. 
in common cold, 14&. 
in dermatitis herpetiformis, 1471. 
in epidemic diarrhoea, 664. 
in erysipelas, 22. 
in impetigo contagiosa, 143b. 
in influenza, 184. 
in lobar pneumonia, l-n*. 

£S£3^» 84, “ ft ""- 

in mito typhus, 301. 
in paratyphoid fevor, as. 

S ntypiod ™ 3 ' 

•\_nyclitis, 1350. 
in scarlet fever, 79. 

safffiSsssJW'i* 

in ulcerating granuloma, 1517. 


Sulphonamldes, in undulant fever, 140. 
skin eruptions caused by, 1463, 1464. 
with heparin in endocarditis, 955. 
Suljmonephenolphthalein in estimating 
kidney function, 1308. 

Sulphur, skin irritation caused by, 1424. ■ 
“ Sulphur granules ” in pleural fluid, 1290. 

in pulmonary actinomycosis, 1236. 

Summer diarrhoea, 659. 

Sun-bathing, risk of, in pulmonary tuber. 

cidosis, 1228. 

Sun-stroke, 372, 374. 

Suprarenal cortex, 533, 
adenomata of, 540, 542. 
atrophy of, 534. 
hyperplasia of, 503, 540. 
in relation to sexual functions, 633, 
535. , . eoo 

structure and function of, 533. 
tumours of, 540, 542. 
deficiency, acute, 539. 
glands, acute deficiency, 539. 
anatomy and histology of, 533. 
diseases of the, 533-545. 
hormones of the, 533. 
in relation to sugar metabolism, 442. 
lesions of, in Addison’s disease, 544. 
tumours of, 540, 542, 545. 
medulla, 533. 

tumours of, 545. . 

Supraspinatus muscle, degenerative lesions 
y of, 1386. 

Swallowing, mechanism of, 573. 

Sweat secretion, deficient, 45b. 

Sweating, 1413. 

Sycosis barb®, 1441. 
lupoid, 1441. 

Sydenham’s chorea, 1724. 

mental changes in, 18b7. 

Sympathectomy in angina pectoris, 10 24. 
in Raynaud s disease, 1110, 1U1. 

' colon, 694. uiro 

control, 880. _ 

Syncope after arsphenamine, 244. 
^conditions of occurrence of, 885, 8«i. 

£ heart affections, treatment of, 909. 

in heart failure, 885. 

Adams-Stokes, 
adreno-gemtal, 54U. 

Albright’s, 529. 

Alzheimer's, 1864. 

anterior cerebral artery, 
apoplectic, 1643, 164a 
Banti’s, 862. 
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Syndrome, Benedikt’s, 1523, 1548. 
Brissaud’s, 505. 

Brown-S6quard, 1743. 
crush, 1319. 

Cushing’s, 503. 

Da Costa’s, 912. 
effort, 912. 

Foster Kennedy, 1543. 

Frohlich’s, 509, 510. 

Froin’s, 1668, 1749. 

frontal lobe tumour, 1543, 1544. 

Ganser, 1914. 

Gradenigo’s, 1523. 

Hand-Schiiller-Christian’s, 511, 867, 868, 
1408. 

Homer’s, 1526. 

Korsakoff’s, 383, 1813, 1858, 1872. 
lateral recess, 

Laurence-Moon-Biedl, 510. 

Levi-Loraine, 505. 
loculation, 1568. 

Loeffler’s, 829. 
lumbago-sciatica, 1645. 
mediastinal, 1295, 1296, 1300, 1301. 
meningitic, 1644. 

Nothnagel’s, 1548. 

of Avellis, 1134. 

of Dcjerine and Roussy, 1547. 

Paterson’s (Plummer- Vinson), 575, 576, 
805. 

Plummer-Vinson, 575, 576, 805. 

Pick’s, 995. 

Raynaud’s, 1108. 

Schiiller-Christian’s, 867. 
shock, 796. 

Sturges-Weher, 1643. 
thalamic, 1547. 
uveo-parotid, 561. 
Waterhouse-Friderichsen, 539, 540. 
Weber’s, 1623, 1648. 

Weingarten’s, 829. 

Synovitis, chronic syphilitic. 239. 
in secondary syphilis, 211. 
trauma as cause of, 1384. 

Syphilide, corymbose, 211. 
follicular, 210. 
frambccsiform, 210. 
lichenoid, 210. 
maculo-roseolar, 215. 
papular, 209, 210, 216 
papulo-pustular, 210. 
papulo-squamous, 210. 
pemphigoid, 1437. 
pustular, 210. 
squamous, 210. 
tubcro-serpiginous, 212. 

Syphilis, 206-240. 
accidental infection in, 206, 218. 
setiology of, 206. 
and asthma, 1166. 

and cerebral thrombosis and haemorrhage. 

1628, 1629. 
and chancroid, 215. 


Syphilis and hydrocephalus, 1590. 
and mental disorder, 1864-1866. 
cerebral, 1657-1660. 
characteristic lesion of, 207. 
congenital, 237-240. 
diagnosis of, 239. 

prevention and treatment of, 239, 240. 
diagnosis of primary stage of, 214, 215. 
diagnosis of secondary eruptions in, 215- 
217. 

diagnosis of tertiary lesions of, 217. 
fever therapy in, 236. 
general management of, 232-235. 
hsemoglobinuria in, 1312. 
in pregnancy, 233, 237, 239, 240. 
treatment of, 233. 

in relation to aneurysm, 207, 1064, 1077, 
1083. 

to angina pectoris, 1013, 1015, 1016. 
to jaundice, 718. 
to marriage, 239. 
to tuberculosis, 1225. 
incubation period of, 208. 
infection in, 206, 207. 
intensive treatment of, 235-237. 
invasion of tissues in, 207. 
maternal transmission of, 206, 237, 240. 
meningeal, 1650, 1651. 
mental disorder and, 1864-1866. 
of aorta, 966, 1066. 
of bronchi, 1161, 1162. 
of central nervous system, 1650, 1864- 
1866. 

of heart and pericardium, 1010. 
of the larynx, 1128, 1129. 
of the liver, 741-743. 
of the lungs, 1237-1239. 
of the nervous system, 1650-1673, 1864- 
1866. 

of the nose, 1118, 1119. 
of the pancreas, 770. 
of the pharynx, 571, 572. 
of the stomach, 629, 630. 
of trachea, 1143. 
optic atrophy in, 1521. 
parenchymatous or degenerative lesions 
of, 1651. 

pathology of, 207. 

pregnancy in relation to treatment of, 
233, 234, 240. 

primary sore of, 208, 209, 214. ■ 
stage of, 208, 209. 
prophylaxis of, 217, 218. 
racial susceptibility to, 3. 
secondary stage of, 209-212. 
symptoms of, 208-214. 
spinal, vascular, 1672. 
tertiary stage of, 212-214. 
third nerve paralysis caused by, 1522. 
transmission of, 206, 207. 
by blood transfusion, 207. 
to foetus, 237. 
treatment of, 217-237. 



INDEX 


2025 


Syphilitic affections of aorta, heart and 
pericardium, 1010-1015. 
diagnosis of, 1012-1014. 
disease of pulmonary arteries, 1088, 
1089. 

prognosis of, 893, 1014. 
relative frequency and pathology of, 
1010, 1011. 

symptoms of, 1011, 1012. 
treatment of, 1014, 1015. 
aortitis, 1010 ; arid see Aortitis, syphilitic, 
arteritis, 1010, 1110, 1065, 1066, 1067. 
cerebral thrombosis, 1629. 
dactylitis, 213, 239. 

disease of coronary arteries, 982, 1010, 
1011, 1066, 1094, 
infants, treatment of, 239, 240. 
jaundice, 741, 742. 

Ieucodermia, 209. 

meningitis, 1589-1591, 1660. 
mesaortitis, 207, 1010, 1066, 1077, 1094. 
mop, the, 238. 
phthisis, 1238. 
pseudo-paralysis, 238. 
vascular disease, 1065-1067. 

Syphiloma, intracranial, 1574. 

Syringomyelia, 1760-1765. 
aetiology of, 1760. 
diagnosis of, 1763-1765. 
pathology of, 1760, 1761. 
prognosis of, 1765. 
treatment of, 1765. 

Svstole, cardiac, 881. 

extra-, 920 ; and see Extra-systole. 

T.A.B. vaccine, 90. 

^Tabby-cat ” striation of cardiac musele, 
986. 

Tabes, conjugal, 1660. 
dorsalis, 1660-1669. 
aetiology of, lobd. 
ataxia in, 1660. , . . , 

cervical sympathetic paralysis in, 1527. 
diagnosis of, 1665, 1666. 

laryngeal paralysis m, 1134. 

optic atrophy in, 1664, 1668, Ibba. 
pathology of, 1661. 
prognosis of, 1666, lob/, 
symptoms of, 1661-1665. 

treatment of, 1 , 667 " 1 ® 69 j 66 8 

visceral crises in, 1664, 16bb. 
juvenile, 1673. 
nesenterica, 788. 

tuberculous meningitis, tool. 

” f ' 

917. 

paroxysmal, 925-929. 6 _ 1049 _ 

electro-cardiogram of, lu«> 

sinus, 916, 917. 

Tachypnea, 884. 


Taenia africana, 336. 
confusa, 336. 

echinococcus in relation to lung, 1243. 

lata, 336. 

multiceps, 338. 

saginata, 336. 

solium, 335, 337. 

Teeniasis, 335-339. 
intestinal, 335, 336. 
somatic, 337-339. 

Tape-worms, 335, 336. 

Tar and oil acne, 1424. 

Tarantula bites, 354. 

Tartar in relation to oral sepsis, 550, 551 
552. 

in ulcerating granuloma, 1517. 

Taste, lesions of fifth nerve in relation to, 
1527. 

loss of, in Bell’s paralysis, 1531. 
in lesions of ninth nerve, 1537. 

Tea, strong, as a cause of gastric troubles, 
590. 

and coffee, excessive use of, cardiac 
symptoms of, 923, 925. 
as a cause of rosacea, 1420. 

-factory cough, 1237. 

-tasters’ cough, 1237. 

Teak, dermatitis from, 1423. 

Teeth, care of the, 550, 551 ; and see Oral 
sepsis. 

Telchopsia in migraine, 1718. 
Telangiectasia, familial, 610. 

hereditary haemorrhagic, 8ol. 
Telangiectasis in jaundice, 715. 
multiple, 851, 1114. 
post-irradiation, 376. 

Telegraphist’s cramp, 1738, 1739. 
Temperature, subnormal, in congenital 
heart disease, 1005. 
typus inversus of, in tuberculosis, 1214. 
Temporal lobe, abscess of, 1602, 

localising signs of lesions of,1545. lo4G. 
Tendon reflexes j?. te bes l06-. 

sheaths, fibrositis of, 1384, 1385, 13B0. 

«« Tennis elbow,” 1386. 

Teno-synovitis, 1384, 138o, 1386. 
Teratoma of mediastinum, 130— 
of pharynx, 544. 

Terminal infection, lo, io. 
by B. coli, 28. 

tuberculosis as a, 

* 1827. ,- 8 

lesions of, in 

necrosis of, “ ISS 

tertiary syphilis of, -I*. 
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Testicle, trypanosomes in, 285. 

Tetania thyreopriva, 530. 

Tetanoid chorea, 1687. 

Tetanus, 53-58. 

Tetany, etiology of, 529. 
as complication of pyloric obstruction, 
636. 

blood calcium in, 529, 530, 531. 

gastro-intestinal, 668. 

in coeliac disease, 665. 

in idiopathic steatorrhcea, 667, 668. 

in rickets, 487. 

in scarlet fever, 74. 

in sprue, 671. 

mental disorders associated with, 1878. 
parathyroid, 629. 

parathyroids in relation to, 529, 530. 
treatment of, 531. 

Tete disease, 251 ; and see Relapsing fever. 
Tetrachlorethane poisoning, 416, 725. 
Tetra-ethyl lead poisoning, 397. 

“ Thalamic syndrome ” of Dejerine and 
Roussy, 1547. 

Thalamus. See Optic thalamus. 

Thallium acetate in treatment of ring- 
worm, 1450. 

salts, action of, on hair, 1450, 1492. 
Theocalcine, 903. 

Theophylline, 903. 

Thermalgia, 1113. 

Thiamin (Vitamin B), 476, 490. 

ThiouracU in exophthalmic goitre, 517, 518. 

in toxic adenomatous goitre, 520. 
Thiourea in exophthalmic goitre, 517, 618. 
Thomsen’s disease, 1828 ; and see Myotonia 
congenita. 

Thoracic aorta, aneurysm of, 1078-1084. 

duct, diseases of, 870, 871. 

Thoracoplasty in abscess of lung, 1200. 

in pulmonary tuberculosis, 1233, 1234. 
Thought, disorder of, in schizophrenia, 
1897-1899. 

in anxiety states, 1887. 

Thread-worms, 349, 350 ; and see Entero- 
biasis. 

Three-day fever, 192. 

Throat, as portal of infoction in acute 
nephritis, 1324. 
bacterial flora of, 143. 
secondary syphilitic lesions of, 211. 
septic, ns cause of septicaemia, 13. 

in scarlet fever, treatment of, 79. 
sore, in rheumatic fever, 317 
in scarlet fever, 67, 70, 79. 
tertiary syphilitic lesions of, 214. 
Thrombasthenia of Glanzmann, 849. 
Thrombin, 841. 

Thrombo-angiitis obliterans, 1007-1069. 
-phlebitis, 1090. 

Thrombocytopenia, blood in, 846. 
essential, 845-847. 
malignant, 811, 844. 
of infections, 843. 


Thrombokinase, 841, 842. 

Thrombopathia of Willebrand- Jiigens, 849. 

Thrombo-phlebitis, 1090. 
migrans, 1182. 

Thromboplastin, 841. 

Thrombosis, 1093-1095. 
and embolism, 1092-1098. 
coronary, 1016, 1017, 1025-1028. 
risk of, in quinidine administration, 
905. 

arterial, 1093, 1094. 
and haemorrhage, 1628-1637. 
as factor in pulmonary infarction, 
1182. 

atheroma a cause of, 1074. 
calcarine, 1631. 
cerebellar, 1633, 1634. 
cerebral, conditions of occurrence of, 
1094, 1628-1630. 

complications and sequelae of, 1095. 
femoral, 1095. 
in heart failure, 887. 
intra-cardiac, 1093. 
of central retinal vein, 1095. 
of cerebral sinuses, 1094, 1647-1656 
of coronary arteries, 1093, 1094. 
of the lateral sinus, 1094. 
of retinal artery, 1094. 
of retinal vein, 1095. 
of splenic veins, 862. 
organismal infection in relation to, 1093, 
1094. 

phlebitiB in relation to, 1090, 1091. 
portal, 749. 
renal, 1095. 

sinus, 1094, 1647 ; and see Sinus 
thrombosis, 
treatment of, 1095. 
venous, 1094, 1095. 

Thrombotic forms of pulmonaiy infarction, 
1182. 

Thrush, 557. 

Thymic asthma, 877, 1128. 

Thymus gland, diseases of the, 870. 
in status Iymphaticus, 877. 
tumour of, 503. 

Thyroid derangements in acromegaly, 502. 
diseases, classification of, 513. 
extract in Adams-Stokes syndrome, 942. 
in cretinism, 524. 
in dwarfism, 507. 
in myxoedema, 523. 
in nephrosis, 1323. 
in obesity, 468. 
in osteo-arthritis, 1377. 
gland, diseases of the, 513-526. 
in relation to basal metabolism, 431. 
to sugar metabolism, 415. 
pressing on trachea, 525. 
secretion of, 513. 

Thyroidectomy for angina, 1024. 
in Graves’s disease, 518, 519. 
in thyrotoxio cardiac conditions, 1032. 
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Tuberculosis, blood in, 34. 
bovine, 31, 1208. 

chronic miliary, 1210, 1219, 1220. 
congenital, 32. 
cutis, 1476-1480. 
cytological evidence of, 35. 
definition of, 30. 
diagnosis of, 33-36. 
droplet infection in, 32. 
endothelial, 875. 

fibro-caseous, pathology of, 1211. 
fibroid, pathology of, 1211. 

temperature in, 1215. 
general, 36, 37. 
hllum, 1220. 
incidence of, 32. 
infection in, modes of, 31, a. 

results of, 33. . . 

inheritance of susceptibility to infection, 

32. 

intestinal, 685. 

mucosa as portal of infection, «U. 
lntra-cranial, 1574. 
lymph gland, 871. 
mental disorders m, 1877. 

Hilary, pathology of, 1210. 
mortality due to, 33. 

0 t the caecum, hyperplastic, 685. 

JlTpetordium, 999. 

; olsp'een, 864 S65 

o! tie stomach, 629 

gSsStt 

tests for. 

.£Sp““ s - lw - 

col% 88 L 

S&f 9 oJ 48 ^ monary arterie8 ’ 

lentoPH’ ago. 
wocaidltts^a 
Sltonitls, 7S8. 


Tuberculous ulceration of ileum, 685. 

ulcers, local, 1478. 

Tularaemia, 62-64. 

Tumbn disease, 353. • 

Tumour, benign giant- celled, 1396. 

Tumours in acute leukaemia, 840. 
intracranial, 1570-1582 ; and see Intra- 
, cranial tumours. 

Turban-Gerhardt classification of tuber- 
cular stages, 1224. 

Turbatrix aceti, 340. 

Turck cells in blood in Oroya fever, 141 
in rubella, 155. 

“ Twilight state,” 1857, 1869^ 

Twitchlngs in uraemia, 1342, 1703. 
Tympanites in pneumonia, 1255. 

Typhoid bacilli, 80. 
fever, 80-96. 
abortive forms of, 85. 
aetiology of, 80-82. 
afebrile, 86. 

age-incidence in, 81, 86. 
alcoholism and, 86, 92. 
ambulatory, 85. 
antipyretic treatment of, 9o. 
antiseptic treatment of, 95. 
bacteriaemia in, 2, 82. 

“ carriers,” 1, 81, 82, 93. 

causal organism of, 80. 
causes of death in, 92. 
complications of, 86-89. 
convalescence after, 84. 
diagnosis of, 6, 89, 90. 
diet in, 95. . , jq go 

differential diagnosis of, 37, 4/, «, » 
endemic occurrence of, 8 l. 
haemorrhagic type of, 8b. 
immune therapy of, 94. 
incubation period of,. 83. 
intestinal ulceration in, 
mortality rate of, 92. 
nursing of, 93. 
onset of, 83. 

pulmonary tuberculosis and, 86. 

rash in, .83. 
relapse in, 85. 

seasonal mcidence^ 81^ ^ ?0 . 

"»d 

of, 86-89. 

Stools in, 83. . 83-8G. 

gauss’* 

5S33& ffi-- 1 ^”- 85 - 8 '- 

Widal test in, 5, 6, 89. 
mentogitis.49, 85, 1591- 

.. itete,” B7 - 
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Typhus abdominalis, 80. '■»»» ^ | 

blasting, 308. ! ■*,, \ 

endemic, 294. Y J 

epidemic, 304. 
exanthematicus, 304. 
fever, louse-borne, 304-310. 

Ilea, 294, 295. 
fleck-, 304. 
icteroides, 187 
mite, 296. 
murine, 294. 

Bocky Mountain tick, 302-304. 

rural or scrub tropical, 296. V 

ship, 294. 

siderans, 308. 

tick, 302. 

tropical, 294. 

urban tropical, 294. 

X19 tropical, 294. 

Tyrosin in urine, 1316. 

Ulcer, gastric, 617 ; and see Gastric and 
duodenal ulcer, 
intestinal, tubercular, 685. 
of fauces, syphilitic, 571, 672. 
of larynx, syphilitic, 1129. 
of oesophagus, acute, 581, 582. 
chronic, 582-584. 
malignant, 585. 
of pharynx, syphilitic, 672. 
phagedenic, in primary syphilis, 213. 
regime, 624-626. 
rodent, 1500. 

sublingual, in whooping-cough, 114, 116. 
syphilitic, 212, 213, 217. 
tropical, 1513. 
tuberculous, of fauces, 673. 

Ulcerating granuloma, 1516, 1517. 
Ulcerations, Duguet’s, 86. 
in American dermal leishmaniasis, 278, 
279. 

in scurvy, 482. 
in yaws, 241, 242. 
of larynx, tuberculous, 1130, 1131. 
Ulcerative endocarditis, 949 ; and see 
Endocarditis, septic, 
stomatitis, 555. 

Ulcers, of feet, perforating, in diabetes, 444. 
in tabes, 1665, 1669. 
of skin, tuberculous, 1478. 

Ulcus tropicum, 1513. 

Ulnar nerve, lesions of, 1792, 1793. 

Umbilical abscess in tuberculous peri- 
tonitis, 789. 

vein, thrombosed, causing peritonitis, 
782. 

Umbilicus, diphtheritic infection of, 103. 
Uncinariasis, 346. 

Uncinate lesions, hallucinations in, 1545. 
Undulant fever, 138-140. 

polyarthritis in, 1374. 

Unna’s paste, 1432, 1438. 

Unverricht’s myoclonus, 1709. 
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~ - Ja, 1338-1345. nthyroidism, 

ditions associated withA 
extra-renal, 1339, 1340. v 
in acute nephritis, 1326. I 
in chronic nephritis (secondary); 
ischaemic, 1340. 

mental disorders associated with.-* ' 
pseudo-, 1343. 
renal, 1340-1345. 
diagnosis of, 1342-1344. 

SvrrTjtomB of, 1341, 1342. 
treatment of, 1344, 1345. 

'Uraemic asthma, 1169, 1341. 

Urates in urine, 1315. 

Urea as a diuretic, 1333. 
concentration test of renal efficiency, 
1306. 

in blood, in health and disease, 1306. 
in urine, 1303. 

retention in relation to uraemia, 1338,1 
1344. 


Ureteral catheterisation in determining 
kidney efficiency, 1308. 

Ureters, lesions of, in sclnstomiasis, 333. 

Urethritis in coliform c; " ' ,«4inr-inMy 
tract, 26, , w'ii v * 

in mumps, 176. y , '» 474. 

Uric acid in blood \ gout, 459, 460, 46' 7, 474. 
in health, 4f' / 

calculi, 1355. A 

crystals in urine, 1305, 1316, 1356. f: 

excretion of, 459, 1304. 
tests for, 463. tr ! 

Urinaemia, 1338. ' y • 

Ascoli’s, 1338. ’■* . 

Urinary antiseptics, 29, 1350. 

culture for diagnosis of typhoid, 89. V 

secretion, abnormalities of, 1308-1316. 
tract, B. coli infections of, 26-29. 

Urine, acidity of, 1303. 
alcohol in, in alcoholic intoxication, 
380, 381. r 

appearances of, in bacilluria, 27, 28, 1348. $ 
Bence-Jones protein in, 1406. t> 

crystalline deposits in, 1305, 1315, 1316. 
drugs which alter colour of, 1314, 1316. 
incontinence of, in epileptic attack, 1702, - 
1703. 


nitrogenous constituents of, 1303, 1304. C 
non-nitrogenous constituents of, 1304, - . 

1305. / 

normal, 1303-1305. [ 

organised deposits in, 1316. ' * 

pancreatic ferments in, 765. 
phosphates in, 1305. 

pigments of, 1304. ' 

pneumococci in, 1249, 
reaction of, 1303. ,\ t 

in relation to calculi, 1354, 1355. 
specific gravity of, 1303. 
spirochetes in, 247. 

suppression of, in arsphenamine poison* 
ing, 401. 
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473 . r-mwy 

E*474 3, ,■ of, 474. ' *| 

VLvWon "Sterility, 474. i 
- — Sources of, 474. . j 

varieties of, 474. ) • 

K, 474, 475. I/,) 1 

defective absorption of, in jaur.* "V 
716. , i" 

in relation to coagulation ui’ liloo 1 
842. 

sources of, 474. 

Kj, 474. 

K„ 474. 

P, 480. 

Vitamins, 470-480. 

chemical characters of, 470. |l 

effect of cooking on, 479. 
fat-soluble, 470. 

groups of, 470. j 

international standards for, 471, 474 . 
list of, 470. 
water-soluble, 470. 

Vitiligo, 1505. 

Vocal cords, abductor paralysis of 1143. 
cortical centres for movements of, 1133* 

paralysis of, 1132-1136. ,■ • > 

recurrent paralysis of, 1133. 
voice, change in, in paralysis agitans, 172L- 
s^jUi progressive muscular atrophy, 1775./' 
-"■"duction, faulty, 1126, 1128, 1133. 

™, s rests of renal efficiency, 1306. 
Inner s patch test of tuberculosis, 1223. 
luntary movement, disorders impairing 
1564, 1565. 






Volvulus ns jnuso of ncuto intestinal on 
struction, 702. 

- complicating mcgncolon, 699. 

.. '.ailllng, 699, COO. 

^cidoais in. 434. 
tetiology of, 699, COO. 
ns cause of alkalosis and urromin, 1338. 
black, post-operative, 639. 
central, 699, 600. 
cyclic, 434, COO. 
fie cal, 703. 

hysterical, 699, 608. } ”'™' 

in pregnancy, 600. 608, 609. ' 

morning, in alcoholics, 383, 601. j' - '" 
post-nnrrstlictic, COO. { . 

post-operative, causing peptic (tcsopliag- 
itis and ulcer, 682. 1 

projectile, 637. \ 

reflex, 600. \ . , 

sickness of Jamaica, 418 ; and secy'*™ 6 

• • I 
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of typhoid l 
drinking, conh® 
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drinking, conh® PiRi . < ‘ 

lead contamim-itiOn of, 390^, uugiaqonjw 

supplyj — to goitre andm> s,J9}UM. 
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Waterbri 

Waterhou. 


,uber^ 


poisoning 
toxic, 000. 
treatment of, COO, 

von Bechtcrcw’s disease, 1378. s 

,on Bonsdoril count in pulmonary tuber- 
culosis, 1210. 

von Jaksch’s disease, 823 ; and see Aniemia 
pscudo-lcukrcmicn infantum, 
von Recklinghausen’s disease, 1089. 

Vrolik, prenntal fracture of, 1400. _ 

Vulva, granuloma of, in schistosomiasis, 
333. 

mnillomata of, in rhinosporidiosis, 205. 
pruritus ot, in diabetes, 443, 1418. 
VUi.v diphtheria, 103. 

Icsi0r c in lyinphopathia venereum, 196. 
Vulvitis i.. typhoid, 83. 

War conditions in relation 9 12. 

in relation to hysteria, 1910, 1913, 1 J16- 
predisposing to septic endocarditis, 

discascfukero-iucmbranous stomatitis as 

mental dSers in. 1843, 1844, 1840. 
Warbles in myiasis, 363. 

Waren Tay-Sachs’ disease, 1686. 

Warts, 1497 1498 

*yw toms after ’ 

Wassermann roactlon as guide to treat 
. wont, *.34. ... oftQ 

first ^ppeamn c oofjos»t^ 209. 
in ccrobro-spmal fluid, 1670. 

!n diagnosis of syphihs, 209. 

■" gbilis Of the nervous system, 16oI. 
fa typhus fever, 300 
; n Vincent’s angina, 667. 


( ,,^ichsen syndrome, 539 k . 

>>d } 171. 

Aisomus watsoni, 329. 

Waxy disease ol arteries, 1075. 
kidney, 1345. 

Weber’s compass test, 1544. 
syndrome, 1523, 1548. 
test for nerve deafness, 1634. 

Weed-killer, arsenical, 398. 

Wegner’s osteo-chondritis syphilitica, 238. 
Welgl’s anti-typhus vaccine, 310, 

Veil’s disease, 246 ; and see Spirochsstosis 
icterohsemorrhagica. 

Weil Felix reaction, 294, 295, 300, 302, 305, 
307, 308. 

s Well strain of leptospira, 246. 

V, Welngarten’s syndrome, 829. 
\Werdnig-HoQmann disease, 1785. 

Weilhof’s disease, 845. 

Wernicke’s hemianopfc pupil phtnowum 
1645. 

“ Wet brain,” 381. 

Wheal, 1105, 1413. 

Whip-cord artery, 1070, 11U0. 

-worm, the, 349. 

White-spot disease, 1491. 

Whitfield’s ointment for nngworm, lias. 
Whitlow, 1416. 
diphtheritic, 104. 

in syringomyelia, XI w* 
syphilitic, 215. 

Whooping-cough, 112-117. 
eclampsia, 115. 

Widal test, 6, 89. 

Wilson’s disease, 1687. 

TSSSSSt^mmu". 
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miasis, 282. 

WItzelsucht, 1543. 

Wohlfartia magntflea, 352. 

WoIUez, maladle de, 1178, 1252. 

Wood’s glass for diagnosis of rragw . 

1449. v 

Wool-sorter’s disease, 58 ; and see Antbra 

Word^eatntss,I054, !G55,]556.. 

Wounds, diphtheria of, 103. 

in relation to septicemia, 13. 
scarlet fever after, 71. 

Wrist-drop in henben,491. . 
in lead palsy, 393, 131”- 


